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JOINT RESOLUTION authorizing the Public Printer to print reports of the United States Fish
Commissioner upon new discoveries in regard to fish culture.

Resolved by the Senate and House of Representatives of the United States of America in
Congress assembled, That the Public Printer be, and he hereby is, instructed to print
and stereotype, from time to time, any matter furnished him by the United States
Commissioner of Fish and Fisheries relative to new observations, discoveries, and
applications connected with fish culture and the fisheries, to be capable of being dis-
tributed in parts, and the whole to form an annual volume or bulletin not exceeding
five hundred pages. The extra edition of said work shall consist of five thousand
copies, of which two thousand five hundred shall be for the use of the House of
Representatives; one thousand for the use of the Senate, and one thousand five hun-
dred for the use of the Commissioner of Fish and Fisheries.
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ADVERTISEMENT.

UNITED STATES COMMISSION OF FIsH AND FISHERIES,
Washington, D. C.
For the purpose of utilizing and of promptly publishing the large
amount of interesting correspondence of the Fish Commission in refer-
ence to matters pertaining to fish culture and to the apparatus, methods,
and results of the fisheries, Congress, on the 14th day of February, 1881,
by joint resolution (H. Res. 372), authorized the publication annually of
a Bulletin, a portion of the edition to be distributed signature by signa-
ture, and the remainder in bound volumes. The present volume is the
fourth of this series, and contains many announcements which are be-
lieved to be of great importance in relation to the subject in questlon
Coas. W. SMILEY, A. M., is the Editor of this volume,
SPENCER F. BAIRD,
Commissionor.
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1.~ INSPECTION OF FISH AND OTHER MARINE PRODUCTS IN THE
DISTRIOT OF COLUMBIA, 1879 TO 1883, INCLUSIVE,

By CHIAS. W. SMILEY.

For soveral years a careful inspection of the marine products brought
into the District of Columbia has been made under the direction of the
health officer of the District. Five years ago an arrangement was per-
fected by Prof. 8. F. Baird, Commissioner of Fisheries, with Hon, Smith
Townshend, M. D., health officer, whereby the daily receipts of fresh
fish, oysters, &c., should be tabulated and transmitted in monthly tables
to the Fish Commission. These monthly tables have all been footed
and transferred to yearly tables in this office. I am able herewith to
present annual tables for 1879, 1880, 1881, 1882, and 1883 (Tables I, II,
IIT, IV, V). In Table VI may be seen the annual summaries of the
different kinds of marine edible products for these five years, the total
summations of which are as follows:

Products. 1879. 1880. 1881, 1882, 1883.
Mincellaneous . covevaceeeesaans pounds..| 1,391,852 | 2,020,136 | 2,710,831 | 1,385,010 | 1,402 803
Shad. . oiencaeernn ..number.. 311, 585 320, 799 458, 368 350, 202 261,478
SEUFEEON .« .o eerrannnnnreannrananas do.... 1,200 1,176 1,280 1,904 1,673

erring. .. ...do....| 8,005,084 | 6,853 721 | 9,633,508 | G 400,865 | 4,088, 098
Clams..... «--do....| 1,167,000 | ‘1,384,950 | 1,181,000 1,219,850 | 1,380,000
Crabs..... ...do.... 528, 400 682, 370 314, 800 527, 001 690, 372
Crawfish.. FRY: 7+ TN SO 211 1 SR ORI PO
LODBEOTS < ceeencnannavonrammrnnnnnn [« [ JRU SRR PR SUR S b ) S P,
OFBtOTS- - neeevasesaorsannnssnns bushels.. 250, 856 378, 205 315, 206 411, 255 400, 564
TOrrapin veeceveeeenecnnnaenans number.. 1,452 3,154 2,574 834 1,646
TULLIO8 .o veeecrpacccssancnncnnnas do.... 454 501 117 116 95

The yield of shad and herring may be supposed to have been influ-
enced somewhat by the artificial propagation under the direction of
the United States Fish Commission, which has been carried on at the
Potomac for a number of years. The run of shad and herring is also
- affected by the temperature, which varies somewhat for the same date
in different years. This is presented in Tables VII to X, inclusive.

Bull. U. 8. F. O, 8¢—1 January 31, 1884,



TaBLE I.—Monthly summary of the fresh fish, oysters, &c., inspected by the health officer of the Distriot of Columbia during the year 1879,

[ The figures given are in pounds, unless stated to refer to other denominations.]

January. March. | April

May.

June. | July. | August. Seg);:m-

October.

Total.

Bass, black
Bluefishbd .

Fresh-water fish, small............~..
Herring, fresh-water (nmmber)........
Hogfish ... .ooooiiiiiiis
Mackerel. .
Mackerel, Spanish
Oysters (bushels)
Yerch, yellow .
Perch, white..
Pike, yellow...

Sturgeon (number)............

Sunfishg
Terrapin (number)............
Trout, salt-waterh ............
Tartle, green (number)

17,193
180, 300
369, 000

15, 300

aBugheads, or menhaden.
eOr striped bass.

bOr salt-water taylors.
S Or porgies.
tReported as salmon-trout.

¢Includes some yellow perch.
gOr tobaceo-box.
jReported as snapping turtle.

d Reported as whitefish.
h Or squeteague.

a

3 LINQ FHYL 40 NILITIOG
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TABLE 1L.-—Monthly summary of the fresh fish, oysiers, ., inspected by the health officer of the District of Columbia during the year 1880,
- [The figures given are in pounds, unless stated to refer to other denominations.]

January.

March. | April. May. June.

July.

August.

Septem-
or.

t PO
Oysters (bushels)
Perch, white....
Perch, yellow .
Pike, yellow ..
Roo!

Turtle, green (number) ..
Turtle, snapping (number)

a Menhaden, or bugheads.

b Or salt-water taylors.

¢ Or sucker. d Or striped bass.
h Salt-water trout, or squeteague.

e Or porgies.

¥ Or tobaocco-box.

g Skip-jack, or hickory sha;i.

*NOISSINIWOO HSIA SHLVLS JIFLINA JEHIL 40 NLLETIOd

g



TaBLE IIL.—Monthly summary of the fresh fish, oysters, dc., inspected by the health officer of the District of Columbia during the year 1881.

[The figures given are in pounds, unless stated to refer to other denominations.]

Description. January. F:ll,’;'_'" March. | April May. June. | July. | August. Se};));:m October. Ng::.m- Dﬁgg}n- Total.
Bluefish @ ceeeeeccnrieicencineeanenaaieceaceann. 5,200 60, 721
220V PR AR SIS SO ST SR 24
Catfigh...............

Clams (number).......
Crabs (number) .

Mackerel, Spanish.
Mouollet ¢

Pickerel and pike -
Pike, yellow ........
Polloek....o..o......
Rockfishd.
Sel;g € .ceninnnnnn
Shad (number) ..
Shad, winterf...........
Sheepshead ...........
Smelt .............
Spot ....eeciiiaaln
Sturgeon (number) ...
Taylor, fresh-waterg....
Terrapin (number)........
at, sal
Trout, salt-water. .
Turtle (pumber)

39,131
2, 574
19, 812
35, 499
17

a Or salt-water taylor. d
b Probably silver-gars. e Or
¢ Or sucker. J Or

i Skip-jack or hickory shad.

Reported as salt-water terrapin or diamond-backs.

i Reported as brook trout.

j Reported 45 green turtles and 22 snapping-turtles.

k Reported as sea turtle.
{ Reported by number.

i 4

‘NOISSIHIWOO HSIA SALVIS dIdLINA THL J0 NILATING



TABLE IV.—Monthly summary of fresh fish, oysters, §c., inspected by the health officer of the District of Columbia during the year 1882,
k [The figures given are in pounds, unless stated to refer to other derominations.)

January. March. | April

June. July. | Aungust.

Decem-

October. ber.

]
Clams (number).-.
*Croakers........ .

Flounders

Herring, fresh-water (number)
Hogfish
Lobsters (number) ...
Mackerel, Spanish. ...
Mulletd.............
Oysters (bushels). «ccoaueeeeeeeeaaea .
Porch,yelow ....oooeei il
Peoreh, white . ..cuevierninmcncaanaan.
Pike, yellow. .cocvuecumnneiiiiia..
Pompano .......oiiieiiiaieniianiean.
Rockfishh oo ooomeenii

SpPot. e e cricnaeeaan
Sturgeon (namber) ...........
Taylor, fresh-waterk.........
Terrapin (number) ...

Trout ........
Trout, salmon. ...
Turtle (pumber) --.oocovomemmmeneaa...

90 leeamenonan
70, 205

302,000 |

b3, 825
112, 040
6

.......... 30

@ Or salt-water taylor.

b Reported as crocas.

¢ Given as number.

a Or sucker.

¢ Reported as fresh-water mullets.

J Reported as pike.

g Reported as pickerel and pike.
h Or striped bass.

1 Or porgies.

4 Or mud.

k Skip-jack or hickory shad.

1 Reported as diamond-back.
m Reported as brook trout.

n Reported as gray trout.

o Reported as snapping, green, or sea.
p Reported as sea or snapping.

g Reported as green or sea turtle.

3

"NOISSINWOO HSIA STLVLIS dILINAD HHIL A0 NLLATIOL
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TaBLE V.—Summary of the fresh fish,

ters, 4-c., insp

Y ted by the health officer of the District of Columbia during theyear 1883.
. [ The figures given are in pounds, unless stated to refer to other denominations.]
e gs Febru- . g - - -
Descriptien. January. 8‘;};,_ March. | April. | May. | June. July. | August. Sell))::‘m October. N‘i’)‘;f,fn D%c;‘l.n Total.
b3 0 L) SRS (USRI ISUUSUUTS USSR SR 11,755 | 45,400 | 59,750 § 71,805 | 33,390 | 20,925 . ... .. ... 243, ogg
"P
214, 515
35,160
1, 380, 000
8,5

678,300
12,072
42
50, 203
Flounders .. 78
Herring, fresh-water (number)......... 4,979,398
Herring, Nova Scotia .................. 4,600
Mackerel .......... 463
Mackerel, Spanish 10, 550
Mullet ........... 38,845
Ogysters (bushels) . 400, 564
Perch, white. ... 1883, 370
Peroh yellow . 101, 585
Pike ........ 50,185
Rockﬁsh ¢ 274, 860
apd.---.-.. 319
Shad (pumber) ... 261,478
Shad, winter .. 25, 800
Sheepshead .. 2,086
Smelt ..... 2,400
Spot...ooniiiiaas 18, 955

Sturgeon (number) 1, 67
Taylor, fresh-water ... ............... 10, 537
Terrapin, diamond-backed (number) . 1,646
Trout, salmon.........ceveeenan. e 4,712
'l‘rout, salt-water. 303,745
Turtle, sea (numb 95
Whitefish . ..oeeoioniiiiiiiiiiaaaaa, 498

a Or salt-water taylors.

bReturned as **crocas.”

¢Or striped bass.

4 Or porgies.

eReturned simply as " tront.”

JReturned under-name of **gray trout. ”

9

*NOISSIKKWODQ HSIA SALVIS JILINA JTHL 40 NILITIAL



BULLETIN OF THE UNITED STATES FISH COMMISSION. 7

TaABLE VI.—Yearly summary of the fresh fish, oysters, &c., inspected by the health officer
of the District of Columbia, for the years 18791883, inclusive.

Description. 1879, 1880. 1881. 1882, 1888.
Alewives@......... weseseeesamnanvesanes 16,475
Bass, black....... a7
Blackwills ...... .. N P
Bluefishd covvnemvrrmennancaacanenceananes 248, 206

onito .eevwe -

110 37
401, 850 469, 820 874, 465 271, 507 214, 515
............................... 1, 800 835
............... 1,167,000 | 1,384,950 | 1,131,000 | 1,210,860 [ 1,380, 008

..................................................... 8, 50

Crabs (Number) ...ccvveunmenceencnaananns
Crawfish (number). ;
Croakers cvoees.vee-

Garsd..ovcecniiiiannnnn
Grunters . .
Haddook .cveee vovrervnananen
Herring, fresh-water (number)...........
Hogfleh ..ovvnvveeeennecannes

i
Oysters (bushel) .....ceeeneiveaaaoaaan 259, 356 878, 295 315, 206 411,256
Perch, White .coocviruinmnnsracieaacinncs 7272, 660 910, 460 891,770 179, 270 183, 370
Peroh, yellow .... il 25,205 | . 140,042 | 152,875 50,288 | 101,585
Pickerol and Pike ..v.eeeeueerreanraeaaafonacaacizos fucieancoans .. 2,420 [ oniineniaailiinnacannns
Pike, YElIOW .cuvrrrnenemunnnunnsonen PR 13,603 25, 752 8,090 k31,870 50,185
POLIOCK +even ceecvonnaanannnmcmssusssasasraiseanninnslesecennnians B L Y P,
POmPADO aeeeneeraerreannsarnenenannsina]imeeseianaifiiiiiiiiiia]iiieaa it 285 |ieiarann.n.
ROCKABNT < e e mvieecnsraronaannnnnnnnnes 148, 215 406, 138 895, 370 834, 865 274, 860
CUDJ +nennseninsnnsnsmneninmansenmnaassns 1,172 , 680 61 319
Shat mamber) oo il 0 sses | 820,799 | 521,868 | 850,202 | . 261,478
Shad, Winter....coceverror cemeeeraasnaeans k72, 226 222,797 23, 865 59, 870 25, 800
Sheepshead .....cocemeemcecareniecncncase 697 616
Smelt ......
Spot..
Sturgeon (

Taylor, fresh-wa
Terrapin (number) ..
Trout, salmon (pound:
Trout, salmon (number;

’l:ront, salt-waterp . q46, 514 860, 858
Turtle £ (DUMDEL) «evemeeaenirsaarennnnes 454 501 117 116 93

a Or bugheads, or menhaden.

b Or salt-water taylors.

¢ Of this quantity 8,925 pounds were reported as * crocas.”

d Probably silver-gars.

e Or suckers,

J Of this quantity 4,365 were reported as fresh-water mullet.

ﬂ Includes a fow yellow perch; also 8,600 pounds which were reported as whitefish.

i Of this quantity 27,670 pounds were reported as pike, and 8,655 as pickerel and pike.

© Or striped bass.

J Or porgies.

k Qr mud shad.

! Or tobacco-boxes.

m Or gkipjacks, or hickory shad.

n Of these 1,057 were reported as salt-water terrapin or dinmond-backs.

o Reported as diamond-backs.

2 Or squetengne or weak-fish.

¢ Of this qnantity 2,250 pounds were reported as salmon trout, erroneously no deubt.

7 Of this quantity 3,212 pounds were reported as brook trout.

& Of this quantity 13,045 pounds wore reported as gray trout, and 1,203 pounds as brook trout.

t Iuvoluding several kinds of turtles.

% Or big-mouthed bass.

v Reported as whitefish,
w Of this amount 4,600 pounds was Nova Scotia herring.
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TABLE VIL.—A4 comparison of the inspection of shad in the Washington market daily durmg
March, April, May, and June of 1879, 1880, 1881, 1882, and 1883.

Month and day. 1879, 1880, 1881, 1882. 1883.

Number. | Number. | Number. | Number. | Number.
Marchl..coneiienniimieiiiiiiiiiciiiiiennnses 4 |eeranennnn |- 3

11, 862
6,017
9,751
8, 338
9, 206

T emernsmernsncnssonmrasanssearannmnenornond 102751 7,605 | 18074 |.......... 4,784
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TaBLe VII.—.4 comparison of the ingpection of shad, §-o.~—~Continued.

Month and day. 1879. 1880. 1881. 1882. 1883,

Number. | Number. Number. | Number.

June

Total.ceunraarreraarianonencennanacaas, 811,241 | 820,767 | 458, 868‘ 850, 223 201, 474

d NoTE.—In 1870 shad continued to be reported after June 80 as follows: During July, 183 (eloven
ates) ; Augnat, 70 (]t_jtllu*ee dntes&; September, 52 &u:ven dates). In 1880 28 shad were reported in Feb-
'I'“M'v (five dates). 1882 shad were reported : In February, 14 (four dates); August, b5 (two dates).
1 1883 4 shad were Teported in February (three dates).
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TABLE VIIL.—A daily comparison of the inspection of herring in the Washington market
during March, dpril, May, and June, of 1879, 1880, 1881, 1882, and 1883.

Mopth and day. 1879. 1880, 1881. 1882. 1883,

Number. | Number. | Number. | Number.
200 30 F1 S P

3, 000 2 90 -.ilLlll
2,680 |..ceun-.. 740 780
2170 |-l 520 [cevuen....
1100 120 |oeennnn... 530
120 [oeennnnen. 1,385 560
.................... 260 200
8,200 100 2,831 210
7925 |eeens ... 1,789 224
200 963 280
.......... 100 2,110 {eeuen.....
476 1,500 |oceeunn.. 1,661
1,600 {ieuveennn- 478 528
.......... 1, 000 210 1,005
1,000 1,144 3,236 2,105
2, 610 900 752 1,783

7, 600 7,000 2,258 &

2, 650 5, 000 1,812 |cenen.nn..
7,650 | 40,000 I.......... 2, 916
11,200 |.......... 2,916 4,400

......... 2,480 4,607 2
26,000 | 29, 520 2,166 2,483

89, 540 5,400 7,021 4
34,140 3, 950 2,040 464
1000 | 17,020 2,340 8,720
16,852 | 14,759 |.e..oh.. I TR
6,860 |.ecv.n... 4,474 5, 608
......... ,850 | 15,304 8,164
7,830 | 25,610 | 15,980 10, 549
18,930 | 80,275 | 27,838 8, 860

14,610 | 41,630 | 14,170 |veeenv.... 9, 081
21,139 78,863 [oceann.... 21, 956 10, 730

N O IR 10,090 | 87,774 13, 050
‘51, 000 115, 400 38,870 80, 708 83, 684
.......... 111,980 {eceunennne 8, 853 83, 801

60,000 | 26,737 | 13,144 | 50,220 |...o..'...
48,400 | 57,015 | 28,875 |v.u...-... 60, 554

144, 360 81,701
98

25, 327 60, 886
80,632 | 106, 843
89,807 | 120,718
117,005 eereunr...
vemeeoenns| 189,914

125, 847 112, 067
201, 816 120, 027
169, 205 148,174
129, 212 219, 208
177,014 127, 858
176,717 |cvennnn...
.......... 207, 978

179,200 | 194,169
129,122 | 120,150
168,605 | 102, 667
188,785 | 128,192
169, 235 171, 218

149, 511 [vuecen-n. 183, 415
141,000 | 885,220 | 460,847 | 421,066 | 228 618
110,400 |..... .o..| 403,920 | 124,514 | 104, 541

A 112,220 | 804,838 96, 899 122, 511
75,000 | 200,807 | 160,000 [ 148,679 142,874
98,375 | 230,671 | 258,220 | 160,077 162, 837

146,000 | 865,800 | 407,875 | 181,110 |..........

168,550 | 883,450 |.eccucianifinnains .ol 234,248
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TABLE VIIL—d comparison of the inspection of herring, §e.~—Continued.

Month and day. 1879, 1880. 1881, 1882. 1883.

Number. | Number, | Number. | Pounds. | Number. .
133,000 | 246,385 | 826,950 | 211,717 08,718
95,000 {.av.nnn-.. 422,900 | 108,413 85,478
88,000 { 232,862 | 236,250 109, 819 134,737
45,400 | 204,967 | 175,000 04, 942 121, 877
97,000 | 245,678 | 255,000 55, 500 84, 925

96,000 | 200.400 I.......... 46,800 |.coa..o...
86,000 | 834,640 | 260,650 |..........] 102,423
62,000 | 147,000 |.......... 51, 621 92, 291
45,000 {.-.-...... 249,500 | 122,068 67, 807

45,000 | 169,975 | 100,000 | 126,763 63, 627
131,750 | 134,465 00,432 72,381
89, 000 09, 267 62,870

56,900 unvmonen 47798, 667
......... 244,202 | 20,180

128,225 | 109, 987 17, 419
117,130 | 84,878 2’}. 352

50,200 | 78,824 {eeue..-...

B2556 [aemnrnnns 19, 063

.......... 82,804 9,874

80,000 | 82,703} 10, 440

TUNE Lo oemnen il goee L 27, 300 2, 687
85,000°| 3,463 1,362

6,000 [ 5,867 |oeueenr..

12,000 |oeuues.... 604

Total.......... eremerecareameroanenataaninnas 8, 605, 420 ‘6, 850, 626 19, 638, 668 (6, 487, 866 | 4, 879,473

—

a NoOTE..Tn 1879 herring continued to be reported after June 30 as follows: During July, 830 (seven

a‘“ﬂs) i October, 226 (three dates). In 1880 herring were reported in Jauuary, 50 (one dn.ﬂe) ; Febru-

d:,{' 8,045 (seven dates). In 1882 herring were reported in January, 9 (one date); February, 1,061 (nine
es}. In 1883 herring were reported in February, 826 (six dutes{.
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TasLE IX.—A weekly comparison of the inapections of shad in the Washington market
during March, dpril, May, and June of 1879, 1880, 1881, 1882, and 1883.

Week., | 1879. 1880, 1881. 1882, 1883.
Number. | Number. | Number. | Number.
March 1- 2 feeacercanaen 52
184 fooeennnnas 778
2,126 470 3,054
¢ 2,523 4, 862 7,733
11, 699 13, 881 12, 667
April 27,740 11,488 54, 740
88,145 57,019 66, 129
49, 520 73,439 51,710
43,103 88, 630 48, 266
May 52,724 84,142 40, 223
- 38, 578 49, 586 22, 841
20, 937 36, 513 19, 619
14, 502 25, 689 14, 401
6, 627 87 4,816
June 3,218 3,904 2,505
729
15 e
Total.eueer cene eernraeaeen—ane 311, 241 820, 767 458, 368 850, 223 201, 474

TaBLE X.—A weekly comparison of the inspccii.ons of herring in the Washington market
during March, April, May, and June of 1879, 1880, 1881, 1882, and 1883.

Week. 1879. 1880, 1881. 1882, 1883,
Number., | Number. | Number. | Number.
Mareh 1- 15,150 175 1,917
6-12 ) 12,420 1,900 9,288
22, 810 55, 044 8, 221
o, 20-26 . 131,822 73,120 21, 090
March 27-April 2.. 142, 485 118,712 118,729
April 9 . 456, 093 98, 901 417,718
346, 698 480, 018 552, 810
828,212 | 1,132,422 979, 311
1,044,318 | 1,885,363 996, 674
May 1,627,668 | 2,080,700 | 1,132,045
1,554,482 | 2,185,750 627, 591
560, 670 920, 923 661, 689
95, 948 436, 441 0694, 4790
12, 500 133, 000 202, 317
June - 21, 000 54, 550

eemeeeenan

Total.....oomeeeoitn P P 8, 605,420 | 6,850,620 | 0,633,568

6, 487, 805

4,870,473

TABLE XI1.—4 yearly statement of the number of shad and herring inspected in the Wash-
ington market during the six yoars ending June 30, 1873, 1374, 1875, 1870, 1877, and 1878.

Years. Shad. Herring.
852,900 | 3,789, 800
628, 637 6, 507, 240
464, 215 1, 674, 465
818,079 | 1,488,950
131, 199 2,572,124
121,785 | 2,507, 500
T SO eeeaneens eeren - .| 2,617,815 | 18,600,079




BULLETIN OF THE UNITED STATES FISH COMMISSION. 13

2.—~REPORT UPON THE SHAD AND HERRING FISHERIES OF THE
POTOMAC RIVER FOR 1S83.

By GWYNN HARRIS.

Number of shad landed at Washington ................... 257, 637
Number of shad landed at Alexandria, Va................. " 81,429
Number of shad Ianded at Georgetown ................... 2, 200
Number of shad shipped from Glymont ......cocovueanae.. 14, 250
Number of shad shipped from Kinsale, Va ................ 4,100
Number of shad shipped from Cone River.....e....coee.... 3,450
Number of shad sold on the different shores............... 16, 700

Total number............. e eeesaaaaraaeaaa cev 879,816
Number of herring landed at Washington ................ 4,914, 261
Number of herring landed at Alexandria, Va.....c........ 2, 331, 000
Number of herring landed at Georgetown................. 360, 000
Number of herring shipped from Piney Point ............. 78, 000
Number of herring shipped from Kinsale........ eeeeeaaae 24, 000
Number of herring shipped from Cone River ...... ....... 32, 000

Number of herring sold on different shores and trap nets... 1,250, 000

e DU 8, 989, 261

NoTE BY MARSHALL MuDONALD.—The herring product is about the
Same as that for 1882; probably a little in excess of that year. The
8had figures indicate a decrease of 70,000 as compared with last year,
but I infer from Capt. Wood’s report in regard to the Chesapeake, that
thig deficieney in the Potomac was compensated for three or four times
Over by the increased catch of pound-nets in the bay.

3.—~0COUBRENCE OF BALISTES VETULA ON THE NEW JERSEY
COAST. .

By J. XI. VAN MATER, M. D.
[From a letier to 8. F, Baird.]

Mr. J. B. Swan, light-keeper of Conover Beacon, near this place, re-
Cently picked up on the beach a fish the like of which no one here had
&ver seen. I inclose a rough sketch and description of the same.*

ATLANTIO HIGHLANDS, N. J., October 29, 1883.

*From the description given by Dr. Van Mater, the fish has been identified by Dr.
arleton H. Bean as Balistes vetula, which he says is rather rare on our coast.—C. W. S,



14 BULLETIN OF THE UNITED STATES FISH COMMISSION.

4.—~CARP IN.ENGLAN]) IN THIE SEVENTEENTI CENTURY.
By THOMAS FULLER.
[Frem Worthies of England, 1662.]

It is a stately fish, but not long naturalized in England, and of all
fresh-water fishes (the eel only excepted) lives longest cut of his proper
element. They breed (which most other fishes do not) several months
in one year; though in cold ponds they take no comfort to increase.
A learned writer [Sir Francis Bacon, in his History of Life and Death]}
observeth, they llve but ten years; though others assign them a far
longer lne

They are the better for their age and bigness [Gesnar and Janus Du-

“branius] (a rule which holds not in other fishes); and their tongues by
ancient Roman palate-men were counted most delicious meat; though,
to speak properly, they have either no tongues in their mouths, or all
their mouths are tongues, as filled with a carneous substance, whilst
their teeth are found in their throats. There is a kind of frog whicl is
a professed foe unto them; insomuch, that of a hundred carps put into

- a pond, not five of them have been found therein a year after. And

though some may say perchance two-legged frogs stole them away, yet

the striet care of their owners in watehing them disproved all suspicion .

thereof.

Now as this [Sussex] county is eminent for both sea and river fish,
namely, an Arundel mullet, a Chichester lobster, a Shelsey cockle, and
an Amerly trout; so Sussex aboundeth with more carps than any other .
of this nation. And though not so great as Jovius reporteth to be found
in the Lurian Lake in Italy, weighing more than 50 pounds,* yet those
generally of great and goodly proportion. I need not add, that physi-
cians account the galls of carps, as also a stone in their heads, to be
medicinable; only I will observe that, because Jews will not eat caviare
made of sturgeon (because coming from a fish wanting scales, and there-
fore forbidden in the Levitical law), therefore the Italians make greater
profit of the spawn of carps, whereof they make a red caviare, well
pleasing the Jews both in palate and conseience.

All I will add of carps is this, that Ramus himself doth not so much
redound in dichotomics as they do; seeing no one bone is to be found
in their body, which is not forked or divided mto two parts at the end
thereof.

*Mr. Pennant notices from Jovius, that thoy were sometimes taken in the Lacus

Lurius, of 200 pounds weight, but of his own knowledge could speak of none that ex-
cceded 20. Others are reported to have been taken in the Dneister that were & feet

in length.—Nuttall.

S
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5.—M6VEIVIENTS OF MACKEREL IN WINTER,
By J. W. COLLINS.
{From a letter to Prof. 8. F. Baird.]

. Capt. Wm. Dempsey told melast night that last January he saw heavy
schools of mackerel 70 to 756 miles southeast of the southeast part of
George’s Bank. He was driven off the bank in a gale, and when the
weather moderated the fish ‘showed up.” He saw them in the after-
noon and at night. A fisherman of Captain Dempsey’s experience could
8carcely be mistaken as to the kind of fish he saw; more especially as
he told me they “rushed” repeatedly, a habit of mackerel, when school-
ing, that I think no other fish has.
GLOUOCESTER, MASS., October 8, 1883.

6.-A LARGE SQUID,
By J. W. COLLINS.
[From a letter to Prof, 8. F. Baird.]

Yesterday, while in conversation with Capt., Charles A. Keene, of this
port, I obtained from him the following statement relative to one of the
big squid that was found on the Grand Bank. The squid seen and se-
cured by Captain Keene and his crew was much larger than any that I
have previously heard of. But his statements are very positive and
Precise as to its length. The information which he furnishes seems to
be of more than ordinary importance, since it enables us to form more
accurate estimates of the maximum growth attained by these great
“devil fish.”

Captain Xeene states that, in September, 1876, when fishing on the
Grand Bank, in latitude 44° north, longitude 50° west (approximately),
he found ﬂoatmg at the surface near his vessel one of the large squid,
the body of which, measured as accurately as it could be from a dory, -
Wag 50 feet long, while the tentacles, all of which were intact and unin-
jllred, were longer than the body,’making the entire length more than
100 feet. The tentacles were larger around than the body of a stout
Ian, He cut the squid uap and boated aboard three dory loads, proba-
bly about 3 tons weight, and he estimates that there was at least one
0 two more boat-loads which he left to drift away. N

I had previously heard of fishermen finding pieces of tentacles, &e.,
Which might belong to animals nearly or quite as large as the one above
Wentioned, but I have never before met with any one who has had the-
fortune to'see entire such a king of the mollusks.

GLOUCESTER, Mass., November 20, 1883,
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7.—~THE TRANSPLANTING OF ONE HUNDRED LOBSTERS FROM THE
EASTERN PART OF LONG ISLAND TO CHESAPEAKE BAY.

By Lieut. W. M. WO0OD, U. S. N,

[Hrom a report of the Fish Hawk trip from Wood’s Holl to Washington, October
11-30, 1833.]

Wednesday, October 24, 1883, we received at navy-yard, Brooklyn,
N. Y., one hundred live lobsters for deposition in Chesapeake Bay.
They were from Mr. Blackford, who had them sent especially for the
purpose from Fort Pond Bay, Long Island. They were placed in the tank
belonging to the ice-machine, a sheet-iron-lined box, 8 feet long, 20
inches wide, and 30 inches deep. A constant circulation of water was
maintained by means of one of the pumps and suitable piping.

Friday, the 26th, the weather showing signs of clearing, we left the
yard at 12.40 p. m., and put to sea, passing Scotland light-ship off Sandy
Hook at 3.15 p. m., and entering the capes of the Chesapeake at 6.20
p. m. of the 27th.

The lobsters were now all taken from the box and placed in tubs pre-
paratory to putting them in the water. Only two were dead, notwith-
standing their crowded quarters, and all the rest seemed strong and
healthy.

At 8 o’clock, October 27, we arrived abreast of Fort Wool (Rip Raps) .
and deposited them on the north side of the fort.

‘WASHINGTON, D. C., October 31, 1883.

8.—A FOUR-POUND CARP LIVES EIGHT HOURS OUT OF WA’I’EB
BY BEING PACKED IN WET MOSS.

By R. T. W. DUKE.
[From a letter to C. W. Smiley.]

On Saturday evening I caught with a hook a “carp” which would
weigh about 4 pounds. I put him in my bath-tub filled with water.
On yesterday, about 8 o’clock a. m., I put the carp in a small box, sur-
rounding it with wet moss, and forwarded to Lynchburg by express.
It reached there about 4 p. m., and I learn this morning from my friend
to whom it was sent that when taken out and placed in a tub it was as
lively as could be. My family ate a small carp Sunday morning, and
thought it very good.

CHARLOTTESVILLE, VA., March 18, 1884,
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90N A NEW FORM OF FILTER OR DIAPHRAGM TO BE USED IN
THE OULTURE OF OYNTERS IN PONDS,

By JOHN A. RYDER.

The unexpected success which crowned, in a measure, the attempt
made by thé writer, in association with Mr. H. H. Pierce and Mr.G. V..
Shepard, at Stockton, Worcester County, Maryland, during the past
summer, to rear the spat of the American oyster from artificially fertilizedl
egos in an inclosed pond connected with the open water by a trench.
ouly, into which a permeable diaphragm was fitted to give ingress and.
egress to the ebbing and flowing tides from without, in order to change
the water in the pond, has given us experiences which will enable us.
to greatly improve the diapbragms to be used in the connecting trenches,
and also render it possible to clean or renew the filter of sand when-
~ ever desirable or necessary ;- also to increase or diminish at will the thick-

ness of the stratum of sand used as the filter and as a barrier to prevent
the escape of the embryo oysters swimming about in the pond. Such a
diaphragm the writer proposes to describe and figure in this communi-
cation, believing that for simplicity and effectiveness the apparatus in
its present form cannot fail to be in a large measure the means of ob-
taining spat at will and also the means of preventing the escape of the:
$winming embryos of oysters cultivated in ponds or coves with narrow
outlets.

.The fertility of the oyster, as shown by the investigations of scientific:
men, is truly astounding ; some conception of this fact may be gained:
Wwhen it is stated that a single female oyster, according to its size, may
broduce all the way from one to one hundred millions of eggs in a sin-
gle season, How to save, in a measure, this vast yield of germs from:
Wholesale destrnction, has engaged the practical attention, for several
Years past, of such men as Professors Brooks, Rice, Lieutenant Winslow,
U. s, N., and Col. M. M¢Donald. In Europe, with the Portuguese oyster,
the greatest success in artificial culture has been attained by Bouchon-

randely, of Paris. The viviparous Ostrea edulis of Burope has also
been thoroughly studied by Messrs. Hoelk, Hubrecht, and Horst, of ol
land, with prospects of ultimate success in its artificial propagation.

cience has therefore been more thoroughly awakened to the impor-

tange of studying the life-history of these three, probably the most

Valuable of all edible mollusks, during the last half decade than ever

efore, and it is not too much to say, that more real knowledge of eco-

l0mical value has been gained, respecting especially the American oys-

, during this brief renascence than had been acquired during the
Bull. U, 8. I. C., 84—-2
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previous half century. All investigators are agreed that only a small
fraction of one per cent. of the total number of eggs produced by oysters
under natural conditions, ever, even when those are favorable, attain
a size large enough so make it an object to carry them to market.
‘While Professor Huxley may be right in the opinion expressed in his
recent address before the Royal Institution, 11th May last, that it would
be difficult to prove that overdredging is accountable for the whole-
sale destruction of oyster beds, I cannot but believe that it has been,
to some if not to a great extent, responsible for the diminished product-
iveness of the beds of our native species in its natural home, the Chesa-
peake Bay and its tributaries. If the oyster embryos survived in a
uniform proportion to the number of adults existing during any and
every season, then dredging and overfishing wonld necessarily have
their effects, but we have the best of reasons for believing that the pro-
portion of young to old oysters during different seasons is variable, so
that in some years there is a much greater yield of spat than in others.
Professor Huxley, while he is bound to admit that the oyster beds of
Europe are less productive than formerly, however believes, after all,
that there is hope for oyster consumers, and that artificial propagation
may yet be successfully carried on. Here is what he said: ‘I for my
part believe that the only hope for the oyster consumer lies first in
oyster culture, and secondly in discovering a means of breeding oysters
under such conditions that the spat shall be safely depoxited. And I
have no doubt that when those who undertake the business are pro-
vided with a proper knowledge of the conditions under which they have
to work both these objects will be attained.” These remarks were ap-
parently intended to apply to the European oyster, but they apply in
reality with equal force to our own species.

My own studies and experiments during four years past have borne
upon the question of the artificial propagation of the oyster, and while '
1 am aware that shell-planting is practiced on the shores of Con-
necticut and Long Island with gratifying and even with very profitable
results, another phase of the industry remains undeveloped in the United
States, namely, pond, park, or claire culture as practiced in Europe. It
is upon the development of this branch of oyster culture in this country
that I largely build my hopes regarding the future utilization of the
many thousand of acres of swamp-lands or flats adjacent to waters where
the oyster is already native, while I also believe that the sced or spat
can be reared in these ponds in guantity sufficient to supply the needs
of culture, provided diaphragns such as, or sintilar to, what I am about
to describe are used to prevent the escape of the naturally produced
embryos from the cultore ponds. I look forward to the possibility of
depending entirely upon the embryos produced by the natural spawn-
ing of the adults confined in the ponds and not altogether to the pro-
cess of artificial fertilization, in the practice of which both the male and
female parents are sacrificed. The question is, how can we retain the
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embryos in the ponds which are produced there, and what can we do to
afford the embryos, developed and swimming about in such confined
waters, surfaces to which they may attach themnselves and become con-
verted into fixed spat which can afterwards be transferred to other
ponds or to open waters ?

Our experiments at Stockton, this year, have gone far towards giving
us-a solution of some of these questions. They have shown that, first,
it is possible to excavate ponds in salt marshes where oysters will also
grow ; secondly, artificially fertilized spawn may be placed in such places
and live; thirdly, such spawn may fall as spat in such inclosures if sur-
faces- for its attachment are provided; fourthly, it will grow just as
rapidly as the spat which has grown under natural conditions in the
open water; fifthly, the natural microscopical food is continunally gen-
erated within the inclosure and consists mainly of very minute animal
and vegetable organisms ; sixthly, the water may be partially changed
within the inclosure twice a day by the rise and fall of the tide pro-
vided a permeable diaphragm or filter composed mainly of fine sand is

"placed in the sluice way joining the pond to the open water of the bay
or gea. '

It is imperatively necessary that the water used beof the rightdensity.

*If it is too saline or contains too little saline matter the oysters die. A
8pecific gravity varying from 1.007 to 1.020 or 1.022 seem to represent
about the range of density of the waters in which the American oyster
will thrive. In the Chesapeake Bay the water over the great oyster
beds ranges mostly from 1.012 t0 1.016. In the Chincoteague the density
may be as great as 1,022, At Wood’s Holl, Massachusetts, I have found
oysters growing in water having a density of 1.0146, 1.0172, and 1.018.
The last mentioned was about the density of the water in the pond at
Stockton in which we obtained spat under conditions of confinement.

DESORIPTION OF AN IMPROVED FORM OF DIAPHRAGM FOR OYSTER
PONDS.

My improved permeable diaphragm is placed horizontally within an
oblong trunk or boz, A, Fig. 1, of the accompanying plate. The box is
made of inch planks, to which strong horizontal side pieces, a, Figs. 2
and 3, are secured, and to which are fastened the transverse cross-bars
b b, of Figs. 1, 2, 3, and 4, upon which the permeable diaphragm rests.
F ig. 1 represents the trunk, A secured within a pair of quadrangular
frames, F F, and partially in sectional elevation in place in the trench or
- Canal leading from the pond to the open water. Fig. 2 represents the
construction of the end of the trunk next the open water, and Fig. 3
that of the end next the pond, while Fig. 4 shows the trunk as viewed
from above.

On the cross-barsd b,a smgle screen of galvanized wire cloth, W, Fig.
1 (galvanized after it is Woven), is superimposed, having meshes say one-
balf inch in diameter ; upon the wire screen alayer of gnnny cloth, C, Fig.
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1 and 4, is laid, upon which alayer of fine, clean sand, S, is spread even-
ly from one end of the trunk to the other. The end board ¢, extending
half way up at the outer end of the box, runs up past the level of the
wire and cloth to confine the sand at that extremity, as shown in Fig. 2,
while the sand is confined by the board ¢ at the other end of the trunk
next the pond, as shown in Fig. 3. The wire cloth and bars b b con-
" stitute the support for the sand as it lies upon the gunny cloth, which
is supported in turn by the wire cloth or screen W. This is essentially
the construction of the filtering apparatus in which the layer of sand,
8, is atall times accessible, so that it can be removed if it becomes clogged
with ooze carried in by successive tides under the gate G, Figs. 1, 2,
and 4. This layerof sand can also beincreased or diminished in thick-
ness so as to strain the inflowing and outflowing water more or less ef-
fectually, as may be desired, or in order to more or less effectually pre-
vent the escape of any eggs or embryos of oysters which may be develop-
ing within the pond and wafted to and fro by the ebbing and flowing cur-
- Teuts which are earried in and out of the pond through the diaphragm
by tidal action. The gunny cloth C, Fig. 4, may possibly be replaced by,
~Mirst, a layer of coarse gravel, then a layer of finer gravel superimposed
upon that, which would prevent the fine sand from sifting through the
supporting wire screen W. Gravel would be more durable than gunny
cloth or sacking, which, like all other textile fabries, will rot if immersed
in salt water for a few weeks. In practice, however, a mode of getting
over all such difficulties would soon be devised ; a coarse sacking to be
used forthe purposemight be saturated withadrying oil or with tar dilu-
ted with oil of turpentine, which when dry would act as a preservative
of the material, but not cause it to become impervious.

In the old style of diaphragm used in the experiment at Stocktoun, it
Was difficult to renew or clean the sand, inasmuch as the apparatus con-
sisted esseuntially of a box open at the top, and as wide and as high as
the trench connecting the pond with the open water. Its depth was
three feet, its width two feet, and its total thickness about four inches.
The sides forming its greatest depth and width were perforated with
‘Dumerous auger holes. On the inside, this narrow, deep box, of the
above dimensions, was lined with gunny sacking and the intervening
Space filled with fine sand. This diaphragm was placed vertically in the
trench, and it will be readily understood that the filtering surface was
hlmted by the depth of the water in the ditch, while its free action was
also to some extent impeded by the small amount of ingress and egress

“Offered to the ebbing and flowing tide, in passing in aud out of the pond
through the anger holes, in the sides of the box, on either side of the ver-
tical stratum of sand. It will also be readily understood that it would be
Impossible to remove the sand, from the box to repair or renew the filter
Without destroying its effectiveness for the time being.

The diaphragm, of which I am about to describe the working, obviates
ll of these objections, while it is possible to augment the extent of the
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filtering surface to any desired extent, by simply widening and length-
ening the horizontal stratum of sand which does duty as the filter of
the sea water and acts as a barrier to prevent the escape of the em-
bryos. A-description of the working of the apparatus will make it
much better understood. ‘

When the trunk A is put in place (which should be done before the
water is let into a freshly excavated pond, and also before the water
is let into the trench from the sea-end), it should be securely placed in
position and the earth tightly rammed in along the sides 80 as to pre-
vent any sea water from finding its way into the pond, except such as
passes through the filtering diaphragm. It is also unnecessary to in-
sist that the trunk be constructed in such a way that it will be practi-
cally water tight, and not liable to leak between the planks or at the
corners. The wire.cloth, sacking or gravel, and sand having been got
into place, and when complete forming a stratum having a total thick-
ness of five or six inches, the operator is ready to cut away the barrier
at the sea-end of the trench to let in the water..

If then the trunk A has been let down into the trench deep enough,
the sea level at low tide ought to be somewhat above the upper edge
of the board ¢. The water will then, as the tide rises, flow back over
the sand as far as the board #, and will percolate through the diaphragm
into the space I, under the latter, and so find its way into the pond.
After a day or so the pond will be filled with sea water, which has prac-
tically been filtered, and filtered more or less effectually in propor-
tion to the thickness of the stratum of sand constituting the dia-
phragm. After the pond has once been filled, with the rise and fall of
the tide in the open water, the level of the latter and that in the pond
will be constantly changing; in other words, when the tide is ebbing
.the water level in the pond will be higher than that of the water out-
side, as in fact represented at wl and ¢l in Fig. 1. Under these cir-
cumstances there will be a supply of water flowing out, through the
under division I of the trunk A, up through the sand and out over its
surface, through the outlet U under the gate G. After the ebb tide is
over and flood tide begins these levels will be reversed and w! in the -
pond will be lower than ¢ in the open water, and under those circam-
stances there will be an inflow of sea water into the pond through the
diaphragm instead of an outflow, as in the condition of the water levels
during ebb tide. Under such conditions there will be four alternating
periods during every twenty-four hours of inflow and outflow, lasting
we will say four hours each, not reckoning the nearly stationary inter-
vals between tides or during slack water. This almost constant partial
renewal of the water will unquestionably maintain the water inclosed
in the pond or ponds, by means of diaphragms, in & condition fitted to
support oysters colonized therein, provided its density is not too great
or too slight, and if there i3 also some microscopic vegetation present.

It will be readily understood from the preceding description how it
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is intended that the apparatus is to be operated. The figuresalso give
4 very good idea of how the diaphragm and trunk are to be constructed ;
the first four figures being drawn to a common scale of one inch to three

feet. ' ‘
THE POND,

In Fig. 5 I have represented a pond in vertical section to which a
diaphragm D, of the form above described, has been adapted and fitted
into the connecting trench T leading to the open water B. This pond
P, it is supposed, has been dug out of a salt-marsh of the type so com-
mon adjacent to waters well adapted to the cultivation of oysters along
the shores of the 8hallow bays and sounds of the Eastern United States.
The French are in the habit in some places of walling up or facing the
sides of the rearing ponds with cement or tough clay, or even building
the sides of stone. That breeding ponds should in some way have their
sides made firmer when dug out of a mere salt-marsh, would hardly be
doubted by any one, because such an arrangement is an important safe-
guard against the bad effects of rains and frost in causing the sides of
the pond to crumble and wash down inte the bottom as mud and sedi-
Went, thus tending to cover and smother the oysters at the bottom. It
cannot be questioned either that in case the pond is excavated on salt-
marsh lands, which are often merely large accumulations of sediment-
ary deposits consisting of ooze or mud which has been piled up along
the shore by the waves during ages, the bottom should be covered with
at least a coating of loam or clay, to,in a measure, intercept the poison-
ous marsh gases coming up from below. To render such an artificial bot-
tom firmer, old oyster shells scattered thickly over the bottom would ren-
der the loam or clayey sand firmer and less liable to give way under the
soft and yielding bottom, which is really in a viscous, yielding condi-
tion at a depth of a few feet, so much so that when a horse or other
heavy animal walks over the surface the thick turf usually vibrates up
and down perceptibly on the soft stratum below. In such sitnations
it is thercfore plain that a preparation of the bottom of the pond exca-
vated would be necessary. Inother situations, such as, for example, in
the vicinity of Point Lookout at the mouth of tbe Potomac River, where
there is a firm clay bottom near the surface, oyster ponds might be ex-
cavated and a bottom found which would need no preparation, and at
8 level which would require no more digging to get below tide-level
than in the salt-marshes adjacent to Chincoteague Bay.

The deposition of sediment which is held in suspension by the ebbing
and flowing tides on the bottom of ponds has been very troublesome to
the French in the conduct of pond-culture, and it will be one of the dif-
ficulties to be overcome in this country, as a very cursory glance at a
few facts will readily show. Here, as well as there, ooze is very rapidly
fieposited on the bottom of oyster coves or confined natural areas, which .
1 this country represent rudely, in some cases, the ¢claires” in which
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oysters are grown in Europe. I nowcall to mind the extensive deposits
of ooze on the bottom of a cove at Saint Jerome’s Creek, where deposi-
tion over a limited area has been going on for many years until in some
places the ooze is 9 feet deep and utterly unfit as a bottom upon which
to plant oysters, because they would inevitably sink iuto the mud and
be smnothered. In the moat around Fortress Monroe, which is in com-
munication with the Chesapeake Bay, there is also a very considerable
sedimmentary deposit, few oysters being able to exist on the bottom, but
large numbers are attached as “natural growths” to the clean surfaces
of the walls on either side of the moat, to which the spat has at one time
and another affixed itselt in such numbers, and there grown so rapidly
as to nearly cover the vertical and inclined surfaces of the massive
boundary walls. QOoze or sedimentary deposits of more than a very few
inches in thickness are therefore hurtful to growing adult oysters, while
a very thin film of a similar kind is fatal to. the young oyster in its ex-
treme infancy or embryonic state immediately after fixation. Getting
rid of or preventing such deposits is therefore of the very greatest im-
portance in the work of practical oyster culture.

Many oystermen are ready to affirm that some mud is a necessity in
the work of oyster culture; they in fact mmake bold to say that the ani-
mal needs a certain proportion of mud to feed upon. The origin of this
mistaken doctrine is probably to be sought in the fact that a few of the
more intelligent culturists have possibly noticed that the nearly black
feecal matters of the animal consist almost wholly of & material which,
without eritical examination, would be taken for mud molded into the
form of the internal cavity of the intestine. A little investigation will
gerve to convince the most skeptical, however, of the utter absurdity
and irrationality of the hypothesis that oysters feed upon mud. In the
first place mud is not in any sense food, either vegetable or animal, and
whatever of ooze or sediment is found in the alimentary tract of the
oyster, or any other mollusk, was carried there accidentally together
with what was truly food in the form of minute animal or vegetable or-
ganisms, upon which it is also known that the oyster exclusively feeds.
It is well known to naturalists, moreover, that when one wishes to find
such minute living organisms for study with the microscope, they are
not to be found buried iu the mud, where they would as inevitably be
smothered and killed as the oyster itself, and from the same causes,
namely, interruption of respiration on account of the absence of oxygen,
and the exhalation from the ooze of poisonous, asphyxiatin g gases.
Here is what a very eminent authority has said about the habits of cer-
tain minute organisms living in water: ¢ The favorite habitation of
many kinds of Rhizopods is the light superficial ooze at the bottom of
still waters, where they live in association with Diatoms, Desmids, and
other minute Alge, which form the chief food of most of these little
creatures. They never penetrate into the deeper and usually black
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mud, Whlch indeed, is almost universally devoid of life of any kind.”*
ThlS remark which was meant to apply to small organisms found in
fresh water, apphes with equal force to those found in brackish or sea
water, because the fresh-water and marine fauns and flor®e of micro-
scopic forms really blend together or overlap. Tt is therefore evident
that ooze or mud on the bottoms of oyster-beds or ponds in excess is
invariably to be regarded as injurious both to the oysters themselves
and to the minute organisms upon which they feed.

To prevent in a measure the accumulation of sediment on the bottom
of oyster ponds and coves the introduction of sand filters will be found
effective in proportion to the practical skill and knowledge brought to
bear in their construction and management. I do not mean to affirm
that the form of diaphragm here deseribed will be found to be the most
suitable means of attaining our object after prolonged experience has
been had in the work. It may be found in using a single diaphragm,
through which the water may flow in either direction alternately, that
when the flow is reversed a certain amount of sediment will be washed
out; of the sand filter, and that when this occurs during the inflow into
the pond a certain quantity of sediment would be carried in and de-
posited. Ifthis should be found to be the case it would be an easy matter
to arrange two separate diaphragms in a trunk divided by a fon gitudi-
nal vertical partition alongside of each other. One of these might be
arranged, as shown in Fig. 1, to filter only the inflowing water and the
one alongside of it to filter the outflow. They could be made to operate
automatically if wooden valves were provided at the inlet and outlet of
either, so arranged as to close and open when the pressure of the tide
was least or greatest as the latter rose and fell, but such complications
in the construction of filters or diaphragms would only make them more
difficult to operate and less suited to be left to the management of the
ordinary laborer. If it is possible, therefore, to keep out the sediment
with the simple form here described, it would be much better to stick to
that without additional complications. The confinement of the brood
or fry either thrown off from old oysters living in the pond or of such
28 has been artificially introduced into the inclosure, as was doue at
- Stockton, would be well enough accomplished, in all probability, by a
8imple diaphragm such as that here described.

The freedom of the flow through the diaphragm will depend mainly
upon the area of the latter and the fineness of the sand composing the
filtering stratum. And it wounld therefore be possible to construct a fil-
ter of a capacity great enough to filter enormous volumes of water, or
enough for 'the very largest operations, by simply increasing the area
of the filtering surface. The obstruction or clogging of the filter by de-
Dosits of fine and coarse materials on the top of the stratum of sand
ight be obviated to a large extent by the use of wire screens placed

* Fregh-water Rhizopods of North America. By Joseph Leidy, M. D. Rep. U, 8.
Geol, Surv. Terr., vol. xii, 1879, pp. 8 and 9.
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in the trench beyond the diaphragm to intercept such coarser materials, -

along with which a good deal of pretty fine sediment would be caught
and prevented from clogging the diaphragm. If one diaphragm failed
to accomplish the desired result, two placed in the same trench in
succession could not fail to answer, and it would then doubtless be possi-
ble to completely arrest all sedimentary materials as well as effectually
prevent the escape of any brood in the outﬂow which ‘it was desirable
to confine in the inclosure. '

Such in the main are the conditions to be fulfilled in the construction
of artificial oyster ponds. In Fig. 5 the conditions are essentially those
obtaining at Stockton. The shell collectors consisted of perforated
oyster shells strung upon wire and hung upon the stakes s s ss s, as
shown in the figure. Shells were also strewn upon the bottom, but in
practice these ponds ought also to be available for the culture of adult
oysters both for market and breeding purposes, and if the pond is pre-
pared with the proper bottom, supplied with water of the right density
and temperature and with the proper amount of oxygen in solution, there
is no reason why success should not reward the experimenters. In
Europe the claires are often constructed so as to have their bottoms at
about low-tide level, so that they may be drained and cleaned. This
‘would hardly be practicable along the eastern seaboard of the United
States because the rise and fall of the tide is, as a rule,not great enough.
But this need not be any obstacle in the way of success, for in the Re-
port of the United States Fish Commissioner for 1880 there is a transla-
tion of a Norwegian notme, by Prof. H. H. Rasch, of a natural basin near
Stavanger, Norway, in which oysters are mdlgenous This lake, strange
to say, “lies a few feet higher than the open sea close outside of it, which
could convey salt water into the lake only during severe southwest storms
combined with spring tides. The lake receives through a brook the sur- -
plus fresh water from two lakes sitnated higher:” it has a percentage of
saline matter ranging from 0.02 to 3.90 per eent.—the former at a depth
of 2 feet, the latter at 27 feet. The oysters thrive best in it at a depth
ranging from 3 to 15 feet ; in this so-called oyster belt swarms of young
oysters appear to congregate during at least nine months of the year.
In 1879, 65,000 young oysters of the European species were taken from
the lake, scarcely five acres in area, a quantity which would be equiva-
lent to about 430 bushels of the American species. These young ones
were transplanted to fattening grounds.

This lake is protected by cliffs around three sides 300 to 400 feet high,
which defend it from the cold winds of this inhospitable northern region.
Alge® grow in the lake, and, with its relatively uniform lLigh tempera-
ture in its protected situation, affords probably amongst the very best
conditions for the growth of oysters.

‘We know very well that it is quite out of the question to attempt to
control the character of very large bodies of water so as to adapt them
to the purposes of the oyster cultarist, but if nature has in a few in-
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Stances, as in the example just cited, brought together the very best
conditions on a small scale, there is no reason why man should not
imitate them successfully, and in such a way as to make it exceedingly
profitable. While it is not possible in one year to settle upon all the
conditions necessary for success in the work of artificial oyster culture,
I believe that the business will in time be successfully pursued and will
engage the attention of an industrial And producing seaboard popula-
tion in the eastern United States which for numbers will sarpass any-
thing of the kind the world has yet seen. In order to imitate nature
where she has been unusually successful in producing results profit-
able or advantageous to wan, we must go to work ‘to study ber methods
by scientifi¢ means, and Wh(.n we have discovered her combinations of
conditions favorable to her ends we shall have discovered those which
~ may be approximately imitated by man and applied by him to hisown

DPurposes of gain.

The successes of Brooks, McDonald, M. Brandely and myself during
the past four years with the unisexual species of oysters has proved that
We are nearing a solution of the question of their artificial culture—in
fact that we are translating the language of Nature into terms intelligi-
ble to man, and rendering her methods to some extent available indus-
trially. The first steps in this work are necessarily to some.exten em-
pirical, but the results so far achieved have shown how utterly impos-
sible it would have been for the merely practical and avowedly un-
Scientific man to have gained possession of all the information now in
our hands. .

The writer took up the subject in 1880, and then supposed that a box
constructed as shown in Fig. 6, in section, would answer to confine and
rear oysterspawn. The permeable bottom of the compartment b rested
upon a partition along its middle, which divided the space at the ends and
. below b into the spaces a and ¢. The water was let into a, from which

it would filter up through the half of the bottom of b and down and out
again through the other half into ¢ and off by the faucet o. While this
arrangement it was found would retain the fertilized eggs in the com-
" Partment b, the filter on the bottom, made of filtering paper, backed on
either side by strong canvas, was found would soon clog and stop the
Dassage of the water. Then it was attempted to force water through
an apparatus of the same kind; this too was a failure. A largeflannel
Pen was then tried; this too failed. In 1881 a tidal box was constructed
similar in principle to what is shown in longitudinal plan and section in
Fig. 7. Inthisthe spawn was confined in the chamber a, into which the
Water was allowed to run slowly through the pipe ¢. The filter was hori-
zontal and formed the bottom of mostof the compartment b,into which the
- Water would rise until it reached the level & I in both boxes, when it would
be run off rapidly through the wide siphon o till it reached the level 11,
Wheu it would again fill to the level & I, to be again partially emptled
" This was also a failure as well as the Wolff’s-bottles apparatus de-



2R BULLETIN OF THE UNITED STATES FISH COMMISSION.

vised in 1882 by Colonel McDonald. We got the young oysters so far
along as to have them adhere to the sides of the vessels and to old oyster
shells, but beyond that point our results were not satisfactory. Some-
what similar results were obtained during the same year by Messrs.
Brooks and Winslow. That same season M. Brandely conceived the
idea of using sand as a barrier for the embryos of Ostrea angulata, the
Portuguese oyster, and succeeded in contining them in a pond ted partly
by salt water by the tide and partially by water from another pond used
as a reservoir, and from which the water passed through a sponge filter
to the breeding pond. The Stockton experiment was even simpler than
that of M. Brandely, which has already been described in the transla-
tion of his paper, addressed to the minister of marine of the French Gov-
ernment, having been published in Voluwme II of this Bulletin. It will
also be seen that his method does not differ essentially from the method
used in 1881 by the writer, on a small scale, at Cherrystone, and shown
in sectional plan in Fig. 7.

In 1882 the writer also tested the method of blowing air upon the sur-
face of the water contained in the hatching receptacles, which, like the
cotton-wool diaphragms used during the same season for the purpose
of retaining the fertilized eggs of the American oyster, was also a fail-
ure as far as valuable practical results were concerned. Various de-
vices were also used for the same purpose by Dr. Brooks, Lieut. Francis
Winslow, and Benry J. Rice, and I believe all of these three last named
experimenters, like ourselves, had reared the young oysters to the con-
dition of fixation, so that it is not absolutely true that M. Brandely was
the first to successfully rear oysters to the condition of fixation; but he
seems to have been the first to obtain spat from artificially fertilized
eggs. ‘ ‘

These historical details are introduced to show that the results so far
obtained are not the fruits of the efforts of any one person, but that a
number have been actively engaged in the work, and that probably had
it not been for the success of the American investigators, who attacked
the problem of the development of our native oyster in 1879, the Euro-
peans, who now again took up the subject after twenty years of inac-
tivity, would not have been stimulated to undertake the investigations
which led to such successful results, at the hands of the secretary of
the College of France.

The essentials for the artificial culture of oysters, we very well know,
have not yet all been determined, though some of the conditions re-
quired have been successfully supplied. 'What seems now to be required
seems to be further experiment to determine finally and quite satisfae-
torily the following points:

1. Can sediment be effectually prevented from finding access to oyster
ponds, and how can the embryos naturally or artificially bred there be
confined in such inclosures?

2. What are the best means of preparing the sides and bottoms of
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the ponds and the communicating trenches, so as to make them durable
and easily cared for where there is a muddy or clayey bottom?

3. What simple and effective devices will best serve the purpose of
diaphragms or filters to be placed in the sluiceways of oyster ponds as
filters ¢

4. To what extent will it be profitable to prepare an extensive sys-
tem of connected breeding-ponds or claires in which to rear the Ameri-
can oyster for market?.

5. What is the most economical and successful mode of using collect-
ors for the purpose of rearing spat for seed or for stocking barren or
Uncultivated waters?

6. How thickly can oysters be planted upon a given area, say per -
Square yard, rod, or acre; and is it best to spread the planted oysters
&venly or irr’egular]y over the bottom?

7. Do embryo oysters stick to the under surfaces of collectors be-
canse they are freer from mud or sediment? (This is the experience of
observers both in Europe and America.)

8. What is the length of the spawning period of the American oyster,
and in what month does spat first appear, and when does it cease to fall
- Or get in the antumn? '

9. What is the minimum of time in which an oyster is matured, count-
ing from the time it was spawned until it is of marketable size?

10. Do oysters vary very greatly in the rapidity of their growth in
different localities?

11. What is the cause of the variation in the quahty or flavor of oys-
ters from different localities?

13. What forms of microscopical organisms are the most frequently
et with in the stomachs of oysters, and therefore the most valuable
food of the animal?

13. What is the average density of the water in which oysters will
always thrive best?

14, What temperatures are most favorable to their growth ?

15. What temperatures are most hurtful, and under what circum-
Stances?

16. What means of oxygenating the water in oyster ponds are tho
Mmost satisfactory?

. 17, What parasites and encmies of the oyster are most hurt{‘ul and
0 what way?

Some of these queries we have, in different publications issued durmg
the past two years, sought to answer approximately, but it will be seen
that many of ‘them would require an elaborate series of investigations
% be carried out before it wonld be possible to give entirely satistactory
Teplies. It is much easier to ask questions than to answer them, but

bere is no easier way to find out how little we really know than to ask
4 series of questions such as the above. It will doubtless require many
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- years of observation before most of them will have received completely

satisfactory replies; but it none the less behooves the practical men who
are interested in the oyster industry to experiment and observe till they
are in a measure answered, because until then we shall have made no
very solid progress in the pond culture of the oyster.

Whether policing and districting the Chesapeake will be of as much
use as intelligent efforts at culture even in a very primitive way, I gravely
doubt. The average oysterman is very conservative; the great major-
ity could not even be induced to sow shells, often being quite ignorant
that such a means was ever resorted to for the purpose of giving the
beds a chance to spread and cover more territory; the thought of the
possibility of the fixation of some of the millions of embryos which are
emitted from the oysters on the old beds, and wafted hither and thither
by the tides, never seewns to enter their minds. They plant oysters, it
is true, but this means simply, among the Southern oystermen at least,
that poor or undersized oysters are brought from some other place and
laid down for a season or two to grow, when they are again taken up,
sorted, and marketed ; thosc which have not grown large enough, to-
gether with such spat as in some cases may have been produced on the
beds, are thrown back and replanted, and not usnally in a very thorough
or systematic way. There is to-day very little effort being put forth
by the planters, so-called, of Maryland and Virginia to really cultivate
the oyster. The old system of simply shipping the poorly grown or
two-yearlings from some other old bed to a new one, is what is called
planting and cultivation. The time has come when these ‘ planters” will
bave to awaken from tbeir indifference to this subject, and take hold of
the industry in an intelligent and scientific manner.

It may be urged that pond culture will be cxpenswe, ‘and involve
large outlays for digging and preparing the ponds, but it should also be
borne in mind that ponds ouce prepared can, with slight annual repairs,
be kept in condition for the business for many years, besides which the
work is condensed and becomes more accessible and easily managed.
The oysters are planted thickly, about 100 per square yard, in the claires
or ponds of Europe. At this rate one acre of cultivated oyster bottom,
worked on the pond or basin system, ought to accommodate 480,000
single oysters, or 3,200 bushels, reckoning 150 oysters to the bushel.
This is a yield which ought to satisfy the most extravagant expecta-
tions. Though this is not actually the produce per acre, which is found
over the limited areas known as natural beds or ¢ oyster rocks,” where
an average of 270 single oysters will sometimes be found to the single
square yard, giving a total of 1,296,000 single oysters to the acre,
aggregaling the almost fabulous yield of 8,740 bushels, a result which
must of course be regarded as the growth of at least three years, as I
have known “oyster rocks” to be formed within that time, through the
agency of man, where piles of old oyster shells had been thrown over-
board, and left heaped up on the bottom, to which a large set of spat
had caught and grown 8o as to produce the above result.
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The average depth of the pond should, of course, be at least 3 feet, and
and probably a depth of 4 feet would be better in practice, as this would
Dretty effectually prevent frostfrom reaching the oysterson the bottom in
winter, while the water would not be heated in summer as muchasin shal-
lower ponds. The culturists abroad are said to occasionally suffer losses
from the water becoming too warm in their ¢claires” or ponds, many of
which get no water except once in every fourteen days or during spring
tides. Yrom this cause also it is evident that considerable loss must be
experienced from evaporation, while of course the warmth and quies-
cence of the water would tend to cause the microscopical vegetable or-
ganisws in the water to multiply rapidly and give oft oxygen to the
water, and in turn consume the carbonic acid gas given off by the oys-
ters during respiration. Iu this connection I must not forget to mention
the fact that I have known the water along some parts of the shores of
the Chesapeake to rise to a temperature of 1010 F. to 105° F., after
exposure to the sun during the middle of the day, where the bottom was
composed of dark or black mud, which would of course absorb the heat
from the burning rays of the sun and again radiate it into the overlying
Stratum of water at night.

. WASHINGTON, D. C., November 24, 1883.

10,—-NOTES ON THE ACCLIMATIZATION OF FISH XN VICTORIA, AUN.
TRALJXA.

By W. P. WHITCOMBIE.

[From a letter to Prof. 8. I, Baird.}

‘We have had a small fish acclimatization society here for some years.
We have stocked our waters with English trout (8. Fario), with Eng-
lish perch, tench, and carp. Kindred societies on the seaboard have
tried (with what success remains to be proved) to introduce some of
the migratory Salmonide. We have not attempted this as our streams
are not suitable. Indeed, I may say we are very badly off for perma-
hent streams in this district, most of them becoming a mere chain of
Water-holes during the summer without any flow through them, and
should the fall happen to be dry it is not uncommon for the streams not
to run until the winter is well passed. Such dry seasons are not un-
frequent. We havein this neighborhood some small lakes which we
should like to stock with as good fish as we can. In some of them
there are already English perch and trout, and in one a fish known here
a8 the ¢ Murray Cod” (Oligorus Macquarientis Gunther). This fish is
A native of the Murray or Macquarrykion, is non-migratory, and is a
good table fish, but not good as a sporting fish. The lake into which
1t has been introduced is fed by small streams which run only during
Wet weather, and as it lowers through evaporation in summer becomes
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somewhat brackish—too much so for man to drink of it. The average
depth of water in this lake may be about 12 feet, its circumference
some 35 miles. TFish of the above kind taken in it are much better
eating than those in the river of which they are natives. We have put
some trout in this more than ten years ago, but there do not seem to
be any in it now. At any rate none have been taken or seen. We
have an elevation above sea-level of some 1,500 feet, and consequently
the climate is cool, well fitted for any of the Salmonide. 8. Fario
grows to a great size. I have seen it 16 pounds weight, and frequently
7 and 8 pounds in the lakes; not the lake above described, but other
smaller ones. In the streams it seldom exceeds 2 pounds. Now,my
object in thus describing our waters is to find out whether they would
be fit for Schoodic salmon, black bass, or shad. The two latter, if I
mistake not, are migratory, so would be nseless here, but your land-
locked salmon (is it 8. namaycush of Gunther?), I think, would do well
enough provided it can propagate in still water. Streams are not to
be relied on here, at least those which run into any of our lakes.

If your interest in pisciculture will lead you to give me the above
information I shall be much obliged. I would also like to know when
your Schoodic spawns,. How long after spawning does it hatch? I
think there would be no difficulty in getting a box of spawn put in the
ice-house on one of the California mail steamers which would bring it
here from San Francisco in less than thirty days.

BALLARAT, VIOCTORIA, AUSTRALIA, September 17, 1883.

ABSTRACT OF REPLY BY PROFESSOR BAIRD.

It is impossible to send the American shad to Victoria, as we have
not learned how to transfer them over a much shorter trip to Europe.
There would be mo difficulty in supplying you with eggs of the land- -
locked salmon or lake trout. We have transmitted with entire success
eggs of both the California salmon and of our white-fish (Coregonus) to
Australia. The lake tront spawns on reefs in the Great Lakes, and
does not need to ascend into running water. One of the best fish that .
could be introduced in your fresh waters would be the American cat-
fish. It is very hardy, grows rapidly, is a capital article for food, and
is measurably secure against the attacks of other fishes. It is not bel-
ligerent and interferes very little with its associates. I am about send-
ing a stock of catfish to Belgium, and possibly I might be able to do the
same to Australia,

Please designate some colonial or other agent 1n San Francisco to re-
ceive the consignment and carefully house them in the steamer.

I am somewhat disinclined to recommend the black bass. It is very
pugnacious and voracious, and might disturb the balance of life in your
waters, quite as much as bave the rabbit and other old world species,
life on the land. _ ‘

WASBINGTON, D. C., November 5, 1883
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11, THE SELECTION OF SITES AND THE CONSTRUCTION OF CARP
: PONDS,

By S. G. WORTH. .

{¥From the Monthly Bulletin of the North Carolina Department of Agriculture, August,
“1883.1

The cultivation of carp or other fish in ponds is attended with suc-
cess only after requisite preparation in the first place, followed up by
a reasonable amount of care and watchfulness.

I very greatly fear that the majority of fish-ponds are improperly lo-
cated or improperly built, Upon the water and soil depend the ratio of
growth, :

SiTES FOR CARP PONDS.—This is one of the best watered sections in
the world, possessing small and large streams in every quarter. The
extensive flat alluvial or made lands which lie along the creeks are the
Dlaces for the best-paying ponds, such places as make the best corn, but
there are very few persons in North Carolina who are justified in going
into pond-building on a large scale this year. They have no means of
8tocking such large ponds until the fish first distributed have spawned.

A large number of ponds which will be built during the next twelve

lonths will be small, and used ultimately for breeding or hatching pur-
Poses, and I take this occasion to call attention to the various localities
Which offer advantages for these and larger ponds. The most valuable
Ponds for growing carp will be on creeks, but these are the most costly
and the most difficult to maintain,
_ Casting about for the most advantageous point to coustruct a pond,
1t will be observed that there are five classes naturally presented.
With these in mind, I believe there are many persons who, having de-
S8paired of finding a proper place on their lands, will, after further search,
discover all necessary conditions for making as good ponds as they
Wigh,

I. NEAR THE SOUROE OF SPRINGS.—Ponds of this class will always
Y6 in favor, The advantages are, slight liability to overtlow and close
Proximity to dwellings. They are more often visited, the fish are more
asily protected against birds and snakes and can be domesticated more
quickly; but the coldness of the water produces a comparatively slow
8rowth, Such ponds are useful for hatching purposes, but the area is
- 8enerally too small for the extended growing of fish, except when high

ams are built, and these are risky. Besides, there is generally but a
Small area of rich soil at spring heads, and consequently a scarcity of
ln%ct life. Hill-side ditches, made chiefly with the plow, will suffi-
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ciently protect them from overflow, but it is advantageous to allow a
safe amount of washing to pass into them.

II. ON THE BEDS OF BRANCHES OR OREEKS.—Ponds made on the
beds of branches and creeks will constitute a larger number than any
other class. They will prove most valuable for growing carp, but will
require much care in the constrmction of the dam and the overflow.
They will not attain to the highest value unless the inflow and outflow
of water is screened. Every one who has tried can estimate to some
degree the trouble this involves. Whenever it rains the volume is so
increased that it is nearly impossible to strain it through screens,

The only way to control it absolutely is to go above the head of the
pond and cut a wide, shallow ditch around the side of the pond and
turn the freshets. This will be impracticable in many ponds, but in
some cases where plows can be used it can be done with a moderate -
outlay. ‘

II1. ON MEADOW-FLATS.—Ponds built on meadow-flats by the side
of branches or creeks can be made entirely safe from freshets. I greatly
favor this as well as the following class: On many streams where it
~ would be impossible to build manageable ponds of Class II, large areas
of comparatively level land are found which would make excellent-ponds.
Ponds of this kind would have a dam or dike running down the side
of the stream and, turning at right angles from it, run to the hill-side.
Now, to get water into this pond, you have to go up the stream until
you get 4 or 5 feet of fall. When this point is found, obstruct the
ran. with a log or some piling and cut a ditch along the hill-side with
very slight fall (1 inch to 20 feet), running the water nearly level.
By the time yon get down to the head of the pond you are some dis-
tance up on the hill-side, away from the old run. If the stream is flat
and the fall insufficient to answer this purpose, it may be practicable
to make the obstruction above a tumbling dam, 2 or 3 feet high,
by using more logs and piling. The sand filling in behind will make no
difference, as the dam is put there for the sole purpose of giving you
that much more fall to supply the pond below. With a pond of this
kind (and they may often be made) there is no danger of overflow at
any time. The supply ditch, made chiefly with a plow, will only con-
vey a given amount of water to the pond, and the rest will fall over
your log obstruction or tumbling dam and pass down the creek, The
long dam extending alongside the stream should not be built too close
to the old run, as craw-fish will work under it and high water may cut
it away. It should be quickly set in caune or Bermuda grass.

1V. BY THE SIDE OF MILL-RACES.—By the side (on the lower side)
of mill-races, frequently occur sites well adapted to the construction of
fish-ponds. Such races are quite common in the middle and western
counties, and they often reach a long distance. On the lower side, be-
tween the race and the old bed of the stream, level or comparatively
level tracts of land from one to four acres in extent are often found.
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Dams thrown up here are safe from overflow, and water can be let in
from the race and the supply governed with precision. Both in thisand
the preceding class, the dams need not generally be very high, since they
Teceive no freshets.

V. BELOW MILL-DAMS.—I have frequently observed level tracts of
land on which good fish-ponds could be made. Generally, in such.
blaces, it will be necessary to run a dam parallel with the creek as
far down as the pond is to extend, and then turn at right angles to
the hill-side with another section of' a dam, as in Class IIf. Dams of
this class need not be very high, and the water supply can be taken
through the dam of the mill-.pond above. In the three classes last
named, the area of land covered by the water will be alluvial as a rule,
and suited exactly tc the requirements of the fish. The advantage of
requiring moderately low dams is a great item, because it is the vertical
height of water that causes the majority of dams to break. As stated
before, they will not overflow, and the amount of water received into
them can be regulated and strained-as it goes in and wastes out.

Most persons have a leading idea that all ponds must be made by
throwing dams across streams, This is a great mistake, for many large
ponds can be made on the three plans last named.

But the value of such ponds as are made by the side of streas, be-
low canals and mill-dams, is apparent for other reasons than those just
mentioned. The land covered by these being naturally dry beforehand,
gives a firmer bottom to walk upon when the fish are being picked up,
and in the course of three or four years, when a quantity of soft mud-
accumulates, destroying the productiveness of the pond, the water may
be turned out, when the mud will dry enough to produce a crop of rice,
German millet, or corn, One crop made on this soil will reconvert its
lat-nt properties into fish-producing substances, and render it as valu-
able ag in the commencement.

It is important to have the drainage of the pond very deep. The
draw-gate should be below the bottom of the pond proper, allowing, when
desired, complete drying of the soil, which will then produce ecrops from
the rich mud soil. With two feet fall a ditch may be cut from the upper
eud of the drainage box, and allow all the water to leach from the soil.

Being beyond the possibility of overflow, the dam need not reach more
than 8 or 10 inches above the surface of the water. A dam which rises -
but, 8lightly above the pond surface is less liable to attacks from musk-
Tats, for although these animals penetrate the face of dams beneath the
Water.level, they incline the passages npward, and enlarge them in the
dam above the water as it stands in the pond. Besides, dams look bet-
ter when built but a few inches above the water, though they can never

safe unless the inflow is controlled. Another economic point lies in
the fact that you avoid large wasteways and extensive and costly screens.

CoNgTRUOTION OF PONDS.—Many persons who depend upon a limited
8&Mount of water for a supply fail through poorly constructed dawms to
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hold enough to keep the pond full. Others, who have an abundant
supply, usually receive into the ponds entirely too much when the rain-
fall is great. The ponds which are in danger are those which receive
the floods. '
To secure the desired result, the food products of the water must be
given up exclusively to the carp as the properties of the soil are given
. to the cotton plant. Therefore, when it is intended to construct a pond,
there are several questions which should be determined beforehand.
EvAprorATION.—If the supply of water is small, too large a pond
will expose so much surface in dry weather that the level of the water
will be lowered by evaporation, and by filtration through the porous
soil forming the basin, It is difficult to estimate this loss, but I do not
believe that it would be safe to regard it as less than % of an inch per
day in dry, hot weather in shallow ponds. At this rate an acre pond
would lose at such times 6,783 gallons per day, or 282.6 gallons per
hour. In other words, if the loss by evaporation is approximately % of
an inch of the surface a day, it will require a constant supply of spring
water, amounting to 282.6 gallons per hour, or 4.7 gallons per minute,
to keep the pond full. Ponds half the size would lose but half as muech,
" Rain-water must not be depended upon to supply fish-ponds.
MANAGEMENT OF OVERFLOW.—A carp pond to be of value must
be arranged in a manner that all the water coming in and going out
can be passed through screens. Labor and money invested in any at-
tempt to pass the floods from heavy rains through screens may be re-
garded as thrown away. A volume of water a foot in diameter, running
with the usual velocity of streams after rains, contains enough floating
and suspended matter to fill several yards of screen in a few hours, and
oftener in a few minutes. The earlier this is realized the better. If it
is the purpose to build a large pond by building a dam across the stream,
it will be best to cut a canal around the dam at the outset, through
which the floods may pass without entering the pond at all. Such a
canal should begin a few yards above the head of the pond. By using:
a level you can stand at the site of the dam and determine the upper
beginning point before the dam is built. But it may also be determined
after the water is raised, since the surface will indicate the line along
the side of the pond above which the canal must extend.. The fall in it
should not exceed 1 inch in. 20 feet, and if it passes close along the
pond side, its bottom ghould not be lower than the water surface of
the pond. To determine its required dimensions necessary to waste the
floods, you must ascertain as nearly as possible the acreage of land which
sheds rain-water into the basin or valley above. A rain-fall of 1 inch
amounts to 3,628 cubic feet, or 27,138 gallons, to each acre. Ascertain
the rain-fall of your region, in order to serve as a guide for making
wasteways on dams and for regulating the size of canals around them.
Note the extremes in the rain-fall, for it is the heavy rains that test the
construction of ponds, The canal should be two or four times wider
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than deep. The soil removed should be plowed up and shoveled to the
lower or pond side. 'When the question of get'ting rid of the floods is
disposed of, the dam may be built.

WASTEWAYS.—Many persons will not attempt to turn the floods
around the dams by making canals, and therefore I would recommend
that the wasteways to their dams should be cut around the end through
the natural soil of the hill-side. This form of wasteway is merely a
wide ditch, cut without fall, and extending far enough below the lower
side of the dam to prevent the waste water from cutting that side of
the dam away. Two or more rows of piling to arrest the cutting out
may be required to be driven across this outlet, the upper ends being
even with the bottom of the ditch. A row of narrow strips of boards
may be driven in the mud close together in the pond above the mouth
of this ditch to serve as a screen. If this screen or fence is located in
4 or 5 feet of water, and the two ends drawn in to the shore, it will be
twice as valuable as if built immediately at the ditech mouth, for more
surface would be exposed. The strips or stakes should be driven a
foot into the soil below, and their upper ends on a level with the top of
the dam. No dam, however small, should be built without a box in the
bottom, provided with a gate, for drawing the water. Such a box
should be made 6 or 10 inches square, of 2-inch plank, and reach en-
tirely through the dam, and much pains must be observed to make
it long enough. It should be well nailed together and be placed into
the bottom of the dam at the lowest point. It should be placed upon
one or more pieces of scantling laid in the soil at the base of the dam,
and be nailed to these to prevent the water flowing under. The earth
can be packed above and on the sides, the timbers being necessary only
underneath. A gate should be put into the upper or pond end.

No dam should be made until a ditch has been cut along the line
which it will occupy, and the light soil thrown out. Fresh earth put
back into the ditch, well rammed, will prevent blowing out if the ditch
is dug 2 or more feet. Ponds for raising the carp should be shallow,
not more than from 2 to 4 feet deep, except at the dam, where there
may be a depth of 5 or 6 feet.

13.-0ON A SKIN PARASITE OF THE CUNNER (CTENOLABRUS AD-
SPERSUS). .

By JOHIN A. RYDER.

Shortly after my return from Wood’s Holl, Mass., an interesting spec-
imen of the common Cunner, Chogset, or Blue Perch, was sent on {rom
that place by Vinal N. Edwards, to Washington, on account of the pecu-
liar spotted and rough appearance presented by the skin. At first one
might have supposed that the peculiar whitish spots, with a darlk halo
of pigment around each of them, were points where some minute fungus
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was vegetating and infesting the skin of the fish. Microscopic exami.
nation, however, soon showed that what was at first sight suspected to
be a fungus was really an animal parasite which had bored its way from
without into the skin of its host.

Upon consulting Dr. T. H. Bean, the obliging Curator of the Depart-
ment of Fishes in the National Museum, he informed me that he thought
there were in the collection a lot of specimens from farther north, of the
same species, infested in a similar way. Dr. Bean kindly obtained two
jars of these specimens for me, and also supplied a copy of the Museum
record pretaining to them as follows: '

N. M. No. 32354. Arichat, Cape Breton, 1882. W. A. Stearns,
N. M. No. 32355. Arichat, Cape Breton,1882. 'W. A, Stearns.

Examination revealed the fact that these specimens were infested in
precisely the same way as the one from Wood’s Holl. Every part of the
surface of the skin was found to be raised into small rounded papules
or prominences of a blackish blue color, which it was found were caused
by thick-walled cysts embedded in the skin, into the vicinity of which
pigment cells had migrated or developed de novo. In all of the speci-
mens the cornea was more or less infested by these cysts, which were
imbedded in its substance, and, as in other parts of the skin, surrounded
by opaque pigment cells, which in this situation would, of course, seri:
ously impair vision, the cysts encircled with pigment cells, to the num-
ber of four or five, often having lodged immediately over the pupil or line
of sight.

Upon removing the thin corneal membrane from the eye, and placing
it in glycerine for a while, in order to render it transparent, the relations
of the cysts were easily made out under the microscope. They were
found to have very thick walls, which were also laminated. The thick-
ness of the walls of the cysts varied considerably; and, as observed in -
some, was nearly twice as thick as in others. This difference in the
thickness of the walls of the cysts is doubtless related to the length of
time since the parasite bored its way into the skin. The oldest cysts
doubtless having the thickest, the youngest ones having the thinneat
walls. : v

The entire cyst proper measured about one one hundredth of an inch
in diameter, while the halo of surrounding pigment according to its
amount would increase this dimension to from one seventy-fifth to one-
fiftieth of an inch, which was the size of the papules or swellings caused
by the presence of the cysts wheu the skin was viewed superficially.

In the most badly infested specimens as many as 480 cysts were
counted within an area of a single square inch of skin on the sides of
the body. Here they seemed to be usually associated in groups num-
bering from one to fifteen to a single scale, and imbedded in the thin
skin covering the scales. They were least numerous on the chin and
under side of the jaws, but very numerously embedded in the skin which
covered the fins. From this cause the pectorals, ventrals, anal, dorsal,
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and caudal fins presented a peculiar densely mottled appearance, due to
the aggregation of ‘pigment cells in the vicinity of the cysts. The velar
flaps within the anterior portion of the mouth were also infested, as well
as the floor and roof of the mouth below the tongue, the inner surface
of the opercles, and the anterior faces of the gill arches. The cysts were,
on the whole, most numerous on the fins, embedded in the mterra,dlal
membranes.

From the fact of our finding the parasite encysted it is evident that 1t
i8 not an adult form, but that it is part of the life-cycle of some species
which infests in great numbers one or two other hosts, in which it under-
goes its complete development and metamorphosis. It is also.in the
highest degree probable that it is in fact a Platyelminth or Flat worm,
belongmg to the group Trematoda, which are almost all truly parasitie,
presenting a remarkable life-history and exhibiting a true alternation of
generations in-the course of its migrations from host to host. The animal
becomes sexually mature in the intestine of some vertebrate host, where
it dischargesits eggsinto the fiecal matters of the intestine. These ovaare
then expelled with the feecal matters, and, finding their way into the water,
there hatch out as a ciliated larva, after which it loses its cilia; soon
afterwards it enters the body of a snafl or other mollusk, where it grows
mto a sexless individual, in the hollow sac-like interior of which a sec-
ond generation of asexual individuals quite different from the first are
developed from the walls of the sac, provided with tails for the purpose
of propulsion. The sac or ¢ nurse?” in which these tailed forms devel-
ope then ruptures, and the tadpole-like forms escape which are known
a8 (ercaria. These then swim about in the water until they find a
Proper host, into the skin of which they bore, at the same time losing
their tails and becoming encysted, as we have observed to be the case
with the creature infesting the skin of the Cunner. The next step in
their development is the adult sexual state; this develops directly
from the tailless larvese inclosed in the cysts, such as are found in the
- 8pecimeéns before us. If another fish should swallow the infested Cun-
Ders, the embryos of the parasites would leave their cysts in the skin
of the latter and develop into fluke-like parasites, which would very
Probably find their way into the vessels of the digestive apparatus and
liver of their new host, where they would finally become mature or
capable of producing eggs. If infested Cunners were imperfectly cooked
and eaten by man, he would become the final host in'which the worm
Would reach maturity. After a more or less prolonged stay in the final

0st, the adult parasites are expelled, and are as a rule within the lim-
its ot‘ this group of a flattened or depressed form with a naked soft skin
and provided with a mouth, the intestine branched and ending in nu-
Inerous cecal diverticula, with ventral suckers, sometimes armed with
Fings of hook-like chitinous organs. In the mature condition they are
hermaphroditic. '

Gyrodactylus is a genus of Trematodes which often infests gold-fish
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in aqﬁaria, and I have met with it in great numbers on the skin of these
fishes in the adult state over the whole body of the fish and looking like
very minute leeches. They are said to espeeially attack the gills of
Cyprinoids, such as Oyprinus, Carassius, Phoxinus, and Acering in Eu-
rope. Herein the United States I have seen thousands on a single gold-
fish creeping over every part of the body, and they cannot therefore
fail to be very injurious. This type is said to be viviparous, and to
reproduce itgelf by internal gemmation parthenogenetically; a second
generation appears within the first and even a third within the second
before the Gyrodactylus is born. It is very small; has a large terminal
sucking disk bearing & circlet of powerful hooks, with two long curved
median spines more developed than any of. the other parts of the arma-
ture of the sucking disk. These parasites are doubtless often trans-
ported from one part of the country to another with gold-fish for orna-
mental purposes, and in this way uninfested fish probably often be-
come infested by being brought into contact with others which harbor
the parasite. '
Another genus of these parasites, Bucephalus, is said to infest the Eu-
ropean oyster, Ostrea edulis, and passes into the encysted state in a fish
which serves as food for a larger fish, Belone vulgaris, in the intestine
of which the adult of the same worm, a species of Gastrostomum occurs.
The American oyster, Ostrea virginica, is said to be infested by Buceph-
alus cuculus, Macrady. This should deter epicures from indulging too
freely in raw oysters, in the ovaries of which it is said to occur, though
it is probably a rare parasite, since in examining the soft parts of great
numbers of oysters, it has never been my good fortune to meet with it.
The foregoing data supply us with the means of accounting for the
manner in which the cysts found their way into the skin of the Cunners.
1t is probable that some mollusks inbabiting {he waters in great num- -
bers where the fish were taken were badly infested with the agamic
nurses from which the tadpole-like larve escaped in great numbers, whicl
then bored into the skin of the Cunners. But in order that the latter
could be as badly infested asare the Wood’s Holland Cape Breton spec-
. imens, the free-swimming, Cercaria-stage of the parasite must have lit-
erally swarmed in the surrounding waters, if each of the thousands of
cysts found on a single Cunner represents a Cercaria, as must be the
case, I have before me sixteen specimens of infested Cunners from
Cape Breton, the smallest 33 inches, the largest 7 inches long, while the
single specimen from Wood’s Holl measures nearly 11 inches in length.
Eventhesmallestof thesespecimens harbor not far shortof athousand en-
cysted parasites, and some of the largest would probably by actual count
be found to have five tim es as many imbedded in the skin. From this
circumstance it is fair to infer that the surrounding water at the time
the fish became infested must have been swarming full or literally alive
with free-swimming Cercarie, which bored into every exposed part of
the skin of the fish, as our examination of the specimens has shown,
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It is, of course, not possible with the material at present in my hands
to identify the species, nor can we do more than indulge in surmises
a3 to what must be the hosts in which the Redia or nurse stage of
the parasite resides. That probably is some mollusk abounding near
Where the infested Cunners were taken. To make out the complete
life-history of the parasite which we are now dealing with would prob- -
ably take several years, and would involve the necessity of a prolonged
residence in the localities whers the infested fish were taken in order to
be able to trace the parasite from one host to another. All that we can
now be assured of is that the cysts contain & Cercaria in the encysted
or pupal stage, and that the parasite is one of many similar forms known
to infest fishes of the family of Cyprinide, especially where the encysted
State also occasionally produces papules on the skin,

The accompanying pathological effects produced by means of physio-
logical processesare of the greatest interest to the writer, and aresignifi-
tant in connection with known facts relating to the movements of pig-
lent or color-bearing cells, These, as is well known, are specialized
differentiations of ordinary cells charged with black, brown, red, or yel-
low granules. Why the presence of the cysts should attract pigment
Cells or cause them to be developed in places normally devoid ef them
18 the question raised by what we have learned from a study of the tis-
‘Sue adjacent to the cysts. Normally, and for a very obvious reason, the
tornea of fishes is quite transparent, but the infested corneas of the
Cunners before us have pigment cells developed around the cysts, and
they thus partially intercept the light passing into the eye, as already
Roticed. . Where the cysts are numerous and adjacent, or nearly in con-
tact in the corneal tissue, the crowded masses of pigment cells produce
an opaque reticulum, in the meshes of which the cysts are lodged. But

“aside from these the less densely aggregated pigment cells in the vicin-
Ity are of the greatest interest, especially when studied in relation to
the structure of the cornes, the principal tissue of which is known to
be laminated and to contain cellular nucleated bodies, known as corneal
Corpuscles of a flattened or depressed form, with long protoplasmic
DProcesses extending out into capilliary spaces between the laming, and

- thus in stained preparations producing the appearance of a close net-
Work of fine fibers when a prepared cornea is viewed flatwise by trans-
Witted light. The protoplasmic processes of the superimposed cor-
Duscles existing between layers of a slightly different depth have a

Ndency to run at right angles to each other, and the stained filaments
of corpuscles of different lamina therefore tend to divide the trans-
Darent interspaces of the corneal substance into quadrangles: This is
Precisely what happens in some cases with the pigment cells, which

Ve accumulated in the infested cornea of the Cunner. The color-
“aring plasma of the pigment cells seems, therefore, either to have
Wandered into the corneal lacunse previously occupied by the corneal
c(’l‘l)uscles, and to have displaced them, or the corneal corpuscles them-
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selves, owing to the irritation produced by the intruding parasite, have
developed pigment granules in their interiors, and become like pigment
cells in optical character. Specimens of the cornea cleared in glyce-
rine show this criss-cross arrangement of pigmented plasma, embedded
somewhat like the warp and woof of a loosely woven kind of cloth in
the clear corneal substance. More usually, however, the pigment cells
are unmodified chromatophores, especially where they lie superficially
and do not fall under {he influence of the corneal lacuns normally in-
habited by the corneal corpuscles, where they of course would have
their shapes modified to correspond with the form of the bodies which
they have replaced.

I have for a long time known that the chromatophores or pigment
cells of fishes have a certain power of movement among the cells of the
skin, especially of embryos, and that they, not only slowly change their
form but also their positions by means of what cannot be regarded as
other than a special kind of independent amaboid migratory movement.
Tu this way their modes of aggregation are slowly altered, while an act-
ual growth and extreme flattening occurs in the course of development,
during which they seem to cover more space than at first, and I am
very doubtful as to whether they have multiplied, especially in certain
cases, 80 a8 to cover a greater area, as might at first be supposed. This
power of movement of the pigment cells, I believe, explains quite readily
the aggregation of these bodies in the vicinity of the parasitic cysts
found in the skin of the Cunner. That the distribution of the coloring
tissue has been modified in the specimens before us no one can deny,
and I am loth to believe that the color-bearing cells have been multi-
plied in consequence of the irritation caused by the parasites. On the
fins, for example, wherever there is a cyst present, there the pigment 1s
sure to have accumulated, and in the light of our present knowledge I
see no more satisfactory explanation of the fact than that here given.

‘What stimulus other than irritation would be adequate to produce
the physiological impulse leading to the migration of the color-bearing
cells, I am quite unable to conceive. Can it be that the physiological
function of pigment cells is in this case defensive or reparative? Itis
possible, in consequence of their nearness to the irritating cause, that
they are among the first amoeboid bodies on hand to attempt to assume
some protective function. That such is their funetion here I have also
no doubt whatever. If they are generated in consequence of the irrita-
tion produced by the parasite, which is very doubtful, then is there all
the more reason to suppose that they have a reparative or protective
function. Of one thing we may be sure, that they have some share
either directly or indirectly in carrying on some salutary metabolic pro-
cess, else we should not find them in the vicinity of the cysts, no matter
whether they are developed there de novo or have migrated into their
new positions from adjacent groups of pigment cells which areyasis
well known already, very abundant in the skin of the Cunner. ‘

‘WASHINGTON, November 7, 1883.



BULLETIN OF THE UNITED STATES FISH COMMISSION. 43

\

l‘;“-'OURNAL OF OPERATIONS ON THE GROUNDS OF THE EASTERN
T‘IORE OYSTER COMPANY, ON CHINCOTEAGUE BAY, NEAR STOCK-
ON, MD., DURING THE SUMMER OF 1883.*

Compiled by JOHN A. RYDER.
[From records kept by J. A. Ryder, George V. Shepard, and H. H. Pierce. ]

§ 1. (MosSTLY MR. SHEPARD'S RECORD.)

_J une 27.—Mr., Ryder arrived at -Mr. Shepard’s in company with Mr.

lerce,

June 28.—Went to Cedar Island oyster-beds ; discovered no catch of
Spat on shells planted June, nor on those planted on more sandy bot-
toms about the 10th.

jf une 30,.—Messrs, Pierce and Ryder left in the afternoon for Snow

ill, to settle upon some plans for experiment.

July 2, —Messrs. Pierce and Ryder returned to the Shepard House.

July 5 to 7.—Were employed in getting the pond excavated and pre-
Pared for our experiment.

July 7, 11.30 a. m.—Opened about two dozen oysters, about one-third
::]f“l@ and two-thirds female. Placed the eggs and milt at once in a pail

Water taken from the creek near the claire. Changed the water in
thig pail at 1.30 p. m. At 4 p. m, contents of the pail were poured into
.he claire, Eleven stakes, with shells strung on wire attached, placed
10 the pond. \
an‘(flul?l 8, 10.45 a. m.—Opened two dozen oysters, about two-fifths male
con 1t.h.ree-ﬁft;hs female. These oysters seemed to be in better spawning

O(I:tlofl than those of yesterday. Temperature of water in claire,
cifie ' 111. ‘creek the same at 10 &, m. Temperature of air, 91° F, Spe-

gravity in creek at oyster house, 1.0175, United States Standard

%ast Survey hydrometer scale, to 1.015; in claire or pond, 1.018; in

hincoteagua Bay, 1.020; at head of creek, 1.010.
grg’;l?/ 3, 11 a, m.—.Opeued two dozen spawning oysters, ‘“natural
owe th.” Poured this spawn into pond at 4 p. m. Temperature much

ider than yesterday: Sp.eciﬁc gravity in creek, 1.018; claire, 1.018.
this a"i‘y full. (Spring tide.) Mr. Ryder returned to Washington

» N
hav:‘?l;:j()umal gives qdai])r record (.)f the w91'k at Sto.uk.ton, the rosults of which
® Paper E&dtyhbeen' pubh‘sh(?d }n Bulletin U S. F‘I‘Sh Cor‘nnnsmou, vol. IT1, p?.26?1~294, in
tilizeq egys te editor ot‘ this journal, entitled, Rean,l,)g oysters from artxﬁcml}y for-
ave elsge v,v hogether with notes on pond-culture, &oc. Messrs: Shepard and F erco,
® exporimy e;re neglected to say, bore the ‘expe‘nse of excavat.mg the pond u{sed in
frehch leadinn } and also had the gate or diaphragm made which was place(} in the
fn"l“Bure. Ag; rom the pond tf’ the bay in order fso confine the spawn p.oured.mto the

etter from Mr, Pierce has also been incorporated, which will be interest-

I!Ig a .
of y hsi affording further confirmation of the results claimed in my first paper, the title
¢h has been cited above.
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July 10.—Put out five more stakes, with date marked on them, with
shéll collectors attached; 12 m. opened two dozen oysters (Potoma¢
plants); 4 p. m. poured iry into the pond.

July 12.—Put out the spawn from one dozen quters at 3 p. m, Tenmr
perature of air, 80° F. Put out four stakes with shells attached.

July 13, 12 m.— Opened two dozen oysters, natural growth, well filled
with eggs and milt; 4.30 p. m. poured the contents of the pail into the
pond. Temperature of water, 82° F.; of the air, 83° F. Before putting
out fry a violent thunder and hail storm occurred.

July 15.—The most violent thunder storm of the summer at 9 p. m

July 16, 1 p. m.—Opened twe dozen oysters; most of those opened
had but few eggs and milt; 3.30 p. m. poured the spawn into the pond-
Temperature of water, 840 F., of air, 850 F.

July 17, 12 m.—Opened two dozen oysters well filled with spawn.
Poured spawn into pond at 4 p. m. Put out three stakes with col
lectors attached.

July 18, 3 p. m.—Opened one dozen oysters not well fllled with ripe
spawn; poured into pond at 9 p. m. Temperature of air, 69° F.; that
of water not observed. Discovered spat on shells put out in Cedar
Island Channel June 1; none on those put out later.

July 20, 10.45 a. m.—Opened two dozen oysters well filled with spawnp:
At 3 p. m. poured contents of pail into the pond. Put out six more
stakes with shells attached.

§ 2. (Mr. PIERCE’S RECORD.)

July 23.—At 10.30 a. m. the spawn of twelve female oysters was
mixed with the milt of three males; added water three times, and after
occasional agitation, carefully poured the same into the pond at 1.30 p-.
m. Put out six new collectors marked with the date.

July 25.—Opened about thirty oysters and took spawn from eighteen,
and emptied into the claire at 3.30 p. m., after standing in pail aboub
four hours. Put out six new collectors. Last evening a very severé
thunder storm; wind, almost a hurricane, passed over the claire. Trees
nearly blown down.

July 28.—Opened about three dozen oysters taken yesterday from’
Cedar Island Channel, and found spawn in about two dozen abundanf,
and a good proportion of males. Put out five collectors and poured
the spawn into the pond at 2.45 p. m., after having stood in the pall
two and a half to three hours. Temperature of water in clair, 81° F.j
temperature of air in claire, 77° F.; temperature of water in pail, 760 F.j-
in bay, 79° F.; in creek, 79° F, Day cloudy, and a strong southerly wind: -
Heavy rain, with some thunder and lightning in the early evening.

July 30.—Put spawn from about two dozen oysters into the pon
after it had stood about three hours. The adults from which this spawB
was taken were fresh from the off-shore beds (Cedar Island Channel), and -
seemed to be in fine condition. '
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August 1.—~Took spawn from eighteen oysters taken from the float
at oyster house and brought from Cedar Island Channel three days ago.
Spawn seemed poor, coming from very watery oysters. Spawn stood
in the pail about three and a half hours and was put into the claire
at 3.30 p. m. Temperature of water in claire at 3.30 p. m., 84° F.; tem-
perature of air in sun, strong south breeze, 88° F.; in shade, 800 ¥
temperature of water in pail ‘emptied into pond 76° F.,

August 3.—No spawn to be got from inshore oysters.

- August 4,—No spawn to be got from oysters taken from Cedar Island
Channel.

Awugust 5.—Found plenty of spawning oysters on the float (at oyster
house), and put that taken from about one and a half dozen into claire
2t 6.30 p. m. Temperature of air in the sun at the pond, 83° F.; tem-
perature of water in the pond, 81° F.; in the creek, 83° F.

August 6.—Took spawn from about two dozen oysters taken from the
float. These oysters, two days ago, had apparently little or no spawn
in them. Found a good proportion of males. Spawn emptied into
claire about 10 o’clock. Put out five new collectors. Temperature of
air in sun over claire, 92° F.; of water in claire, 79° F.; in bay, 80° F.

Wednesday, August 22,—Had Sharply, a laborer, examine pond. He
reports the discovery of several young oysters of considerable size.

Thursday, August 23.—Went to the claire or pond in person and made
@ more thorough examination, and found quite a numerous set of spat
on collectors put in place July 7 to 12; some as large as a 10-cent piece;
could not discover any on collectors of a later date with the naked
eye; sent several shells by mail to Mr. J. A, Ryder, at Wood’s Holl,
Ma,ss.

Awugust 31.—Examined pond and found a set of spat on collectors,
put down as late as the 20th August, but could see none on collectors
- of a later date with the naked eye. The slimy deposit on the shells is

great and is apparently increasing.

, A

§ 3. (MEMORANDUM BY MR. RYDER.)

Summarizing the foregoing data, the fellowing facts may be especially
noticed. Seventeen lots of spawn were put into the pond from July 7
to August 6,inclusive. An average of 22 adult oysters were sacrificed
each time a fresh lot of spawn was obtained. The entire number of
- adult oysters sacrificed was 378, of which probably not more than half
actnally yielded spawn. ‘

Nine lots of shell collectors were placed in position altogether, from

July 7 to August 6, inclusive. T'rom eleven to as few as three were
" blaced in position in one day in the pond. The whole number of collee-
tors, consisting of stakes supporting garlands of oyster shells strung on
8alvanized wire, was 51.
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§ 4. (EXTRAOT FROM A LETTER FROM MB. PIERCE T0 MR. RYDER,
WITH COMMENTS BY THE LATTER.)

SNvow HiLL, WORCESTER COUNTY, MARYLAND,
October 10, 1883.

MY DEAR MR. RYDER: * * * Before writing youn I wanted to
again visit the claire and the oyster beds, wliich I did yesterday. I was
not able to discover that the ¢“brood” (spat) in the claire had inereased
either in size or numbers.  We placed some of the shells in the open
bay and then took away the diaphragm, so that now the claire is open
to the bay. It seems to me probablethat the great amount of sediment
[deposited] upon the shells [in the course of the experiment] prevented
a large part of the catch which we ought to have had from fixing itself
to the collectors. Perhaps you can suggest next season some way by
which that difficulty can be overcome,

I found yesterday some very small oysters on the shells in the claire,
and in the open bay; on the shells put out into the latter in June there
is every indication that the catch there extends from soon after the shells
were put out up to within a very few days. Some of the young oysters
[taken from the bay, this season’s spat] measured about 2 inches long,
some were 50 small as to be not easily seen by the eye, except upon very
close examination, * * *

Most sincerely, yours,
H. H. PIERCE.

P. S.—It may be interesting to you to know that yesterday Mr. Shep-
ard, in opening some oysters out in the bay, found one with spawn
enough in it to plainly show, in fact he took the spawn from it.

From Mr. Pierce’s question as to the cessation of the growth of the.
spat in the claire, I am reminded that apparently but little growth of
the shell, either of the adult or young oyster, occurs after cool weather
sets in. There is, in fact, a marked cessation of growth about the
end of October, as is shown by specimens of young oysters twenty-
three months old now before me. In one specimen of that age the
spat had grown during the first season to be 1§ inches in diameter,
after which there is a sharp offset where the growth had ceased in the
autumn. This was the growth accomplished in about four months;
during the next succeeding nineteen months a growth of only 2 inches
bad been made, so that the total length of the shell was now 3§ inches
measured from the beak to the free edges of the valves. In other
specimens measuring 2% inches, but of the same age as the preceding),
there is a similar sharp offset where the layers of calcic carbonate form-
ing the spat shell cease, and where the first year’s growth suffered tem-
porary cessation. ,

The fact that the young oyster should stop growing appreclably dur-
ing the autumn and winter is therefore not surprising, and this fact
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04y possibly be connected with another of some significance, namely,
1€ great development or augmentation of the volume of the connective
183ue of the animal during the winter months, when oysters are said
0 be fat or in good condition. This increase of the connective tissue
Wass in bulk and consistency may probably be regarded as a winter
,stol‘age of reserve material, which upon the approach of warmer weather
13 8radually converted into germs. Such an opinion is supported by a
rge number of facts, derived from a study of the minute structure or
he histology of the oyster. :
Another fact of considerable importance is what Mr. Pierce notes re-
8arding the late spawning of the oyster, which is in accord with my
Wore exact observations made in 1880. T then found that spawning or
SPatting occurred during the period intervening from about July 1 to late
Jn OCtober, or that spat fell and fixed itself for a period extending over
3t least three and a half, if not for even as much as four months. This
Woulq indicate that in the case of the American species it is probably
Possible for the culturist to avail himself of the chance of collecting spat
on Collecting apparatus put out at intervals during the whole of this
b Tolongeq period of the reproductive activity of the animal.
ASHINGTON, D. C., November 19, 1883.

14.-NOTES ON THE MENHMADEN FISHING OF 1883.

By OSCAR O. FRIEDLAENDER.
[From letters to Prof. S. F. Baird.]

'fa.!‘he result as far as dollars and cents are concerned was very unsatis-
r::tory this year on account of the poor yield of oil. 'We had alargecatch
M our own boats—about 50 per cent. more than last year—26,053,250
W There was a yield of 49,9004 gallons of oil. The average price
88 39.6 cents. 'The above quantity included 2,614,800 fish purchased
I outsiders. : :
out 38t year we had 23,996,650 fish, including 9,766,700 bought from
: «csédirs. These yielded 121,553 gallons of oil, The average price was
nts,
Eh“s Year’s price would have been much higher had it not been for
erevery heavy import of Japanese fish oil—something entirely new
Oul The fish were much better in October and November, and, al-
on fh the weather was very favorable, only small bodies of big sea
ang R‘Lden were caught here. The catch on the east end of Long Island
the Odfs Island was better than here, and the fish yielded about double
6o ‘%(‘)lantlty of 0il. The Church firm caught with four steamers over
79,000 fish. I sent some of the last caught fish to Mr, E. G. Black-
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ford, as they were fall of spawn.' ‘The spi'ing and summer fish ‘were bare

of gpawn.
NEW YOREK, November 29, 1883.

John Doyle, who is now chief engineer on the New York and Jamaica
steamship, and who was three years an engineer with us, reports a solid
body of Menhaden about the 1st of last month, 30 miles off Cape Hat-
teras. This steamer passed through this immense body for fourteen
hours; they were apparently bound for the Gulf Stream and were full of
sharks., The presence of the latter on our coast this year may account
for the scarcity of bluefish.

Never before were our fishermen so much troubled by sharks as this
year, and our catch of sharks was unprecedented.

NEw YoRk, December 3, 1883,

15 —~METIHOD OF CATCHING CRABS.
By McMENAMIN & CO,,

[Packers of hermetically sealed goods, such as crabs, oysters, clams, &ec.}

Our crab catch has been greatly lessened this season by the high
winds that have almost constantly prevailed along the coast. We catch
now with trot lines, one man in a small row-boat attending each line,
1t has occurred to us that if we could use sloops or schooners with dip
or other suitable nets, we would be able to work regardless of the gen-
eral winds.

Your familiarity with tbe habits of the crab, and your knowledge of
the methods of taking fish both in this country and abroad, suggests that
you might know of some net that would answer our purpose better than
the trot-line.

HaAmprON, VA, October 8, 1883,

ReEPLY BY PROFESSOR BAIRD.

[ .

I am inclined to doubt very much whether it would be possible to use
nets in the capture of crabs, especially such as would have to remain
for any length of time under water, or where a considerable number of
crabs were collected together. You would, I think, find that those
meshed would be immediately devoured by their more fortunate fellow
or by accompanying fish.

There are various forms of traps which might be used for catching
fish by baiting ; but you are, of course, familiar with all of these.
+ ‘WABHINGTON, D. O., October 12, 1883.
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16.-a SEARCH FORMACKEREL OFF BLOCK ISLAND, MONTAUK, AND
SANDY MOOIL, IN NOVEMBER, 1883.

By J. W. COLLINS.
[From a letter to Prof. 8. F, Baird.]

The following facts which I have obtairied from Capt. Adonirain J.
Surnham relative to a cruise he made last month in search of mackerel
I the waters off Block Island, Montauk, and Sandy Hook, may prove
o some interest to you; therefore I take the liberty of submitting them

0 your consideration. : :

Captain Burnham left Provincetown on November 1 in the schooner
€reward, of Gloucester. The vessel was fitted for purse-seining, hav-
10g one seine boat and two seines. Besides this, she carried a good sup-
Qly of the best menhaden bait for tolling up mackerel, and plenty of
J1gs anq lines.

he wind blew strong from the westward on the day that the Here-
Warq left Provincetown; therefore she anchored that night at Hyannis.
?n the following morning she got under way and beat over to Tarpaulin

Ove, where she lay until the next day. Leaving Tarpaulin Cove early

On. the morning of November 3, with a moderate northwest wind Cap-
A Burnham stood out of Vineyard Sound, from whence he steered off
0 the southward of Block Island. When about 8 miles southwest of

N lock Island he hove to and “tried” for mackerel, throwing out ground

oie“hadell toll-bait. He ¢raised” a school of tinkers and caught 50

er Go fish, which averaged about 10 inches in length. These mack-

N °l seemed disinclined to take the hoolk, though they were quite plenty
“Ogside the vessel; not, however, sufficiently abundant to warrant set,
g & seine around them. Another trial was made about 7 to 8 miles

tzrlthel‘ south, with the same result as before, small mackerel being

) ed up and about 60 of them caught.

w 6 was a beautiful evening,” says Captain Burnham, ¢ and probably

? Should have seen some schools if mackerel had been plenty.”
"Vurgat vight the wind blew up fresh from the southwest, and the Here-

ran into New London, where she lay over Sunday, November 4.
go(;nda,y morning, November 5, the wind having moderated, the schooner
Under way, and passing Block Island and Montauk—the latter in
© afternoon—stood off on a south-southeast course, the wind being
West by south. The morning of November 6, the Heroward hove
er d ‘_‘ ‘fricd » for mackerel 70 miles south-southeast from Montauk,
aci’osltwn being latitude 39° 56/ north, longtitude 71° 03/ west. No
erel were tolled up. Two other attempts were made during the
Bull. U, 8. I, Q., 84—4

0 ay
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day to ‘raise” fish, but without success. After making the morning
trial the schooner stood 27 miles west by south, and hove to in latitude
390 49 north, longtitude 71° 37/ west. The last trial for the day was
made 20 miles west of the locality last given, in latitude 39° 47/ north,
longtitude 720 04/ west.

During the day Captain Burnham saw flocks of sea geese (Phalaropes);
gulls were fairly abundant, and occasionally a gannet was noticed.
Shoals of porpoises were also seen, but no whales. While the birds
and porpoises are considered as indications of the presence of mack-
crel, Captain Burnham looks upon the absence of whales as quite
significant, since, he says, ‘“in this locality, in spring, whales are almost
always seen where there are large bodies of mackerel.”

After making the last trial for the day, the Hereward headed in for
Fire Island, and between 3 and 4 o’clock on the morning of the 7th,
when some 18 to 20 miles from the land, the vessel ran through b or 6
schools of small fish which Captain Burnham thought were tinker maeck-
erel of the size usually called “spikes.” At that time the wind was
blowing strong from northwest, and the Hereward stood in under the
land, and finally worked over to Sandy Hook lightship, which was
reached about 3 p. m. About sunset of the same day the wind mod-
crated, and during the night the schooner ran off southeast from the
Hook. On the morning of the 8th she hove to about 30 miles south-
east from the highlands of Neversink, where small mackerel—S8 to 9
inches in length-——were tolled up, and about a half barrel caught on hoolt
and line. No large or medium-sized mackerel were noticed, even in the
water.

There was a moderate to brisk breeze from southwest to south-couth-
west during the day. After the morning trial mentioned above, Cap-
tain Burnham stood off shore on a southeast course until the vessel was’
88 miles from the land. Attempts were made to ‘“raise” mackerel at
intervals of 10 or 15 miles during the day, but without success. About
60 to 70 miles from the land, sea birds were the most abundant, but be
yond that limit few were seen.-

After making the last ¢ trial” for fish for the day the Hereward ran
16 miles north-northeast, and hove to until the moon set, which was
about midunight; after which she ran for Sandy Hook, a bright lookout
being kept for fish. When she was about 60 miles off -the land, saw
scattering small fish, which were thought to be “spikes.” This wasnot far
from the locality where we saw small fish darting about on the morning
of November 5, when we were running for the Gulf Stream in the Alba-
tross.

Though the Hereward ran through these fish for nearly an hour, they
were not seen in sufficient abundance to set the seine, even had they
been of larger size. As it was, they were too small to be of any use.

Captain Burnham spoke a New York pilot-boat, part of the crew of
which went on board the Hereward. Inanswer to inquiries, the pilots
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8aid that they had never seen mackerel in the water off New York, ex-
tept in the spring, when the fish were moving north.

The Hereward stood in to the land, and weit into Sandy Hook, where
she lay until November 13, the weather in the mean time being too
Tough for the prosecution of further researches. Leaving the Hook on
the 13th, she ran down the south side of Long Island, at a distance from
the land of 3 to 5 miles. The wind was blowing stiong from the west-
ward at the time, and no fish were seen ; indeed, there would have been
little probability of seeing any in such weather, if mackercl had been
DPlenty in the locality. No further attempt was made to find fish, for
Captain Burnham came direetly home to Gloucester, and gave up
lackerel fishing for the season.

GLOUCESTER, MASS., December 11,1883,

17 DEPLETION OF FISH EN PANGUITCII AND BEAR LAKES,
UTANL

By ANDREW L. SILER.
[From a letter to Prof. 8. I". Baird.]

Tintend devoting the most of my time to fish-growing, as it is only
A question of time, and that, at the present rate of depletion, a very
8hort time, when the food-fishes inhabiting our waters will become so
Scarce that they will not be found in our markets. In Panguitch Lake,
hear this place, the fish are being rapidly exhausted, although the fish-
Crmen that fish that body of water say that the fish are as plenty as
they were ten years ago; but-at present the average weight of the fish
Caught out of that lukeis 1 pound, while the fish caught eight or ten
Years ago averaged 3 pounds. )

The time is very near at hand when, if we have fish from Panguitch

ake, we will have to restock it with Schoodic (or land-locked) salmon
Or white.fish, or both.

I add an extract from the Deseret News in regard to the fish of Bear

ake, The same thing that has taken place there will certainly take
Place in the lakes of Utah unless our Territorial legislature takes steps
to restock our waters.

“The famed Bear Lake covers some 120 square miles, and washes on
liree sides the rolling hills. Itused to be full of finny beauties, splendid
Sbeckled trout. Some wei ghing nearly 20 pounds have come from there;
ut, alas, through unlawful methods and at unseasonable as well as sea-
Sonable times, is now only a pleasant memory of the past.‘ Mullet and
Suckers roam the unfathomed depths and glide in the tributaries and
Outlet of the lake.”

Hritvspave, Uran, January 21, 1884,
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18.—~NOTE ON THE USK OF THE MALE SALMON HOOIK AND TINE RUN
OF 1883.

By WILLIAM NEY A. HABERSHAD.

[From a letter to Prof. S. F. Baird.]

Lying down on my stomach, on a rock in a pool where I sat and
killed many salon with a fly, I observed in July and August the male
use his hook on the female, pressing her neck in his mouth, just as he
does in spawning time, showing the use of it long before that period.

The run of salmon this year was very fair, and the fish more plump
than I ever saw them before. When I had the pool to myself, I killed
about balf a ton a week. I remark this because, for several years back,
there have been all kinds of prediccioxis that the supply was disappear-
ing, the Canadian often ascribing it to breeding houses, whereas it is
well known to all the intelligent old Indians that their appearance and
disappearance used to be the same in spearing time. Salmon flocked
in crowds for two and three years consecutively and then disappeared
in a similar way. This year the supply on the Restigouche main River
was great, and very small on its branches, the Matapedia and Upsal-
quitch.

SAVANNAH, GA., November 27, 1883,

19— AMERICAN LAKE TROUT AND WIHYTEFISIL iIN FRANCE.
By MONSIEUR BANMEYER.
[Lxtract from letter to the Society of Acelimatization.*]

I have just visited the piscicultural establishments of Virelles and
Chaulieu, and I have had the pleasure of ascertaining that the eggs of
the omble-chevalier (Salmo salvelinus), which you had the kindness to
send me, are all hatehed. Itis the same way with the Coregonus albus and
with the Salmo namaycush, which came out equally well, and thie young
alevins are full of life. In regard to the eggs of trout from the lake of
Garde sent recently, we are expecting them to hatch every day. We
have lost scarcely 3 per cent. of these eggs. The most assiduous at-
tention is given to these different species, and I am happy to communi-
cate its good results. Everything leads to the expectation that the
period of alevinage will be as prosperous as that of incubation,

* Bulletin Mensuel de la Société Nationale d’Acclimatation de France. Mars, 1883.
pp. 173, 174,
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20.—i‘llE FISHERIES OF NEW ZEALAND.
By FJAMES HECTOR, M. D.
[¥rom Handbook of New Zealand, 1483.]

New Zealand is the chief center of the southern whale fisheries, and
at certain seasons the less frequented harbors are visited by whalers for
the purpose of refitting and carrying on shore fishing and barreling
their 0il. Theso are generally American ships, but Otago and Auck-
land whaling ships are also equipped by New Zealand owners. The
Sperm whale abounds in the region of the ocean lying to the northeast
of New Zealand, but stragglers are found all round the coast. In the
open sea and to the south the most prized whale next to the sperm is
the black whale or tohoro (Hubalena australis), which is like the right

~Whale of the North Sea, but with baleen of less value. Along the shores
the chief whales captured are the hump-back (Megaptera) and rorqual
(Sibbaldius), which become very abundant when not disturbed for a few

Years.
T VALUL OF WHALE OIL.

In 1875, 20,845 gallons of black oil were exported, valued at £4,100,
and 7,775 gallons of sperm, valued at £2,894, In 1877, 15,047 gallons
of sperm-whale oil were exported, valued at £4,032. In 1881, 20,686
gallons of sperm-whale oil were exported, valued at £5,059.

SEAL FUR.

The sea-bear or fur seal (Arctocephalus cinereus) is found on the remote
Darts of the coasts, about a thousand skins being taken every year by
bOatmg parties. In 1875 there were exported 2,767 seal-skins, valued
at £4 Oo(), and in- 1877 there were exported 1 o()d seal-skins, valued at
£1,652. In 1881, 1,259 seal-skins were exported, valued at £1,717.

The ﬁshes which we find in the New Zeéaland seas on the whole rep-
Tesent the characteristic forms of the soutliern or Lusitanian provinces
of Ruropean coasts. In other words, our New Zealand fishes resemble

those ‘which are found on the coast between Madeira and the Bay of

Iscay more than they do those which are caught about the north of
Scotland, Of 33 sea fishes that are used as food in New Zealand, we

Ve among the constant residents of all parts of our coast the Hapuku,
arakihi, Trevally, Moki, Aua, Rock Cod, Wrasse, and Patiki; and while
he Sndp])u‘ Mullet, aud Gurnet are only met with in the north, the
1rumpete1 Butterfish, and Red Cod are confined to the south. But
With the exception of Patiki, or Flounder, and the Red Cod, none of
hese are representatives of fishes that are common even in the south
of Brltam, while from the more northern seas similar fishes are alto-
8ether absent,
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In addition to those which remain throughout the year, a very large
number of the fishes of the New Zealand coast, owing to its geographi-
cal position, are pelagic in their habits, and roam over a wide range of
océan, visiting our shores only irregularly in pursuit of food. Of the
edible fishes of this class, by far the largest number are visitors from
warmer latitudes, such as the Frostfish, Barracouta, Horse-mackerel,
King-fish, Dory, Warehou, Mackerel, and Gar-fish, while only the Ling,
Hake, Haddock, and a few other fishes, which are rare, and worthless
as food, are among those of more southern types which reach the New
Zealand coast in their migrations.

There is, however, no reason to complain of any want of useful va-
riety in the New Zealand fishes as compared with Britain, for we find
that out of 208 species of fishes enumerated as occurring in the British
seas, including many which are extremely rare or ouly occasional vis-
itors, only 40 are considered to have a marketable value. In New Zca-
land, notwithstanding our very imperfect knowledge (especially with
regard to the gregarious tribes, which there is reason to believe inhabit
shoals at some distance from Iand), out of 192 sea fishes, some of which
are only known from single specimens, we have nearly as many varie-
ties used for food as are brought to market in the British Islands.

Of 140 species of fish enumerated as found in New Zealand, 67 spe-
cies are, so far as we know, peculiar to New Zealand; 756 are common
to the coasts of Australia or Tasmania; while 10 species are found in
New Zealand and other places, but not in the Australian seas, New
Zealand ichthyology thus presents a very distinct character, the thor-
ough deciphering of which affords a wide field for future observation
and scientific investigation.

The following is a list of the fishes which are chicfly met with in the
market: ‘

Hapaktl .cvov v nveiins ciiaaes e Oligorus gigas.
Kahawai....... e bt e Arripis salar,

Red Snapper ... ..o iiann .. Anthias richardsoni.
Snapper.... ........... L. e e Pagrus unicolor.
Tarakihi..... T . Chilodactylus macropteras.
Trumpeter........ it eeie aeeeea. Latris hecateia.

Moki . oover e e Latris ciliaris.
Frostfish ........ .. .. il t. Lepidopus caudatus.
Barracouta . ... .......... e *...Thyrsites atun.
Horse-mackerel........... . .._...... Trachurus trachurus.
Trevally .. .o oot ieiiaiciae s e e Caranx georgianus.
Kingfish ............. e Seriola lalandii.

Johm Dory ..., ..eii il ol Zeus faber,
Boarfish.............. v e PP Cyttus australis.
Warehon ... . ..... .. ..., e, Neptomenus brama.
Mackerel. .. oo oo iaiian iiann.. Scomber australasicus,

Rock Cod vvmn v i Percis colias.
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Gurnard.. .. o.ovvrecmsaaaeeaae i Trigla kumu.

Mullet ......... S Mugil perusii.

Sea-mullet . ... .... Ceeee i e Agonostoma forsteri.

N 1105 o S Labrichthys bothryocosmus.

Butter-fish . ...vooeeaieaaae cimnnans Coridodax pullus.

Haddoek....cooiiiies ceiiiien ceenn Gadus australis.

Red Cod......cvvvviei e Lotella bacchus.

Whiting........ ... Cere e Pseudophyeis breviusculus.

Ling........ . s Genypterus blacodes.
bt e e Ammotretis guntheri.

Brill. . e Pseudorhombus scaphus.

Flounder or Patiki...ooveeeeieannian s Rhombosolea monopus.

N L Peltorhamphusnovaezealandiz.

Gar-fish. ... ..ouieviae caveecnencnus . . Hemirhamphus intermedius.

Grayling..o..oocvveveenaenienineaenanns Prototroctes oxyrhynchus.

N T [ Retropinna richardsoni.

) ) U Galaxias fasciatus.

Minnow .. ......... e ....Galaxias attenuatus.

Sand-eel....cuevcereneenceacnnns . .. .Gonorhynchus greyi.

Anchovy......coovuninnnn e e Engraulis encrasicholus.

Pilchard or Sardine......... Ceeeeenan Clupea sagax.

Sprat.... ......... e Clupea sprattus.

el (buna) . covveceiein i e Anguilla aucklandii.

Black Eel..ovoourieiaiaenaaraaenaanes Anguilla australis.

Conger Eel........ e e aeaae e Conger vulgaris.

SIVer Bel ..o cvveeineae meaenaanns Congromurena habenata.

Leatherjacket .......... B Monacanthus convexirostris.

SMooth-hound . ...coveenveurcareannsns Mustelus antarcticus.

STy . ee e van e emeie e aaaas Trygon thalassia.

SKate .......coeveeiiaet semnne oun. ... Raja nasuta.

21.—A MARENE MONSTER.
By RICHARD A. PROCTOR.
[From the Newecastle Weekly Chronicle.]

The discovery of a strange sea creature near St. Elmo illustrates the
truth of what I had remarked a few days earlier as to the smallness of
our knowledge of the denizens of the wmighty deep. The case is inter-
eésting not only in its bearing on the acecounts of sea monsters of species
a8 yet unknown, but also because it seems as though in the present
tase evidence of the existence of a tolerably numerous race of ereatures
bad been obtained. A

To begin with, the account is not characterized by any evidence of
an attempt to excite wonder by nntruths. The animal seen, though
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unlike any known, would not be in itself very marvelous. Omitting
details of no importance, the account runs thus:

While the boats of Captain Seymour’s bark Hope On were on the
wateh for whales off the Pearl Islands (between 40 and 50 miles from
Panama) the water broke a short distance away, and Captain Seymour
made ready for a whale.” But a head like that of a horse rose from the
water and then dived. The creature was secn by all the boat’s crew.
Captain Seymour deseribes the animal as almost 20 feet in length, with
a handsome horse-like head, with two unicorn-shaped horns protrading
from it. The creature had four legs or double-jointed fins, & browsish,
hide, profusely speckled with large black spots, and a tail which ap-
peared to be divided into parts. The creature was seen on two ditferent
days, and if whales had not been about at the time, an effort wounld
have been made to eateh it. Captain Seymour and his officers agree in
considering that the creature is peculiar to the locality, and that it
could easily be killed with lances and guns. It is important to notice
that officers of the IPPacific Mail Company state they have scen the
animal on several occasions, but not so closely as did the officers and
men of the Hope On. .

The nearest account of any strange animal akin to that seen by
Captaint Seymonr and his men is the account of a marine creature, sup-
posed to be a sea serpent, seen in 1817 near Cape Ann, Massachusetts.
Eleven witnesses of good reputation gave an oath before magistrates
(one of whom had himself seen what they had) a description of a crea-
ture like a serpent, dark brown in color (some said mottled), with white
under the head and neck. The head of this creature was as large as a
horse’s, but shaped like a serpent’s, and the animal was estimated as
exceeding 50 feet in length. Colonel Perkins noticed an appearance in
the front of the head like a single horn, but other observers thought this
was the monster’s tongue.

The cvidence now obtained confirms the theory which was advanced
in 1848, and has since been maintained by Gosse and others, that a
race of marine animals exists, including probably several varicties,
which is characterized by u serpentine neek, a head small eompared °
with the body but large compared with the thickness of the neck, an
air-breather, and deriving its propulsive power {from paddles; in other
words, a modern representative of the long-necked Plesiosaurians of the
great secondary or Mesozoic era. Creatures of this elass have been
aptly compared to what wounld be formed by drawing a serpent through
the body of a sea-turtle.

LoNDON, ENGLAND, 1884,
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2W-RETURN TO GLOUCESTER INAREOR OF THE YOUNG CODFISI
HATCHED BY THE VU, 8§, ¥ISII COMMISSION.

By R.S. TARR.
[From a letter to Prof. 8. ¥. Baird.]

While in Gloucester recently I made some inquiries in regard to the
Teport that small cod of the species Gadus morrhua were very abundant
"in the harbor. Although I was there in the wrong season, still I think
that I ascertained enough information to establish beyond a doubt that
Small cod, some as large as 14 inches in length,belonging to G. morrhua,
are extremely abundant at Gloucester; and as these belong to the spe-
Cies which is at present almost entirely deep sea, it seems evident that
We must look to some other causes than natural ones to explain the ap-
Pearance of such great numbers in so small an area, for as far as I can
find out only one other school has been seen along the New: England
Coast in shallow water. I talked with several fishermen, and they all
Teported the abundance of the ¢ silver gray cod,” which could not be
diStiuguished by them from thedeep-sea cod. The most intelligent and
Observing of all with whom I spoke was Mr. Edwin I. Parsons, of Bast
Grloucester, who expressed a willingness to correspond with you upon
the subject, and also to make preparations of specimens, under your di-
Tection, if you desired it.

He told me that in the spring and summer for the two past seasons,
While fishing for bait for his lobster traps, he took great numbers just
Outside of Ten-Pound Island. Their abundance dwindled down until
In February they were least abundant. Last spring the largest fish
Weighed 4 or 5 pounds, and often in a day 100 pounds would be the re-
Sult of Lis cateh. He did not fish especially for these, but simply for

3t for his traps. The cod he would sell, while the other fish would
Serve his purpose. He thinks that he can see three generations, the
argest weighing 5 pounds and the others considerably smaller. Al

'ough he has been fishing for seven or eight years, never before 1882

' d}d he find deep-sea cod in any numbers inside of Gloucester Harbor.
aking jnto account this fact, Mr. Parsons feels confident that they can
® no other than the fish put into the harbor in 1879; and he wished

lug tq say that he feels thankful for the money he had made a‘nd‘ the
ehf)Wders he has had, as he expressed it, at the expense of the Fish Com-
;hlssion. Considerable enthusiasm is expressed among the fishermen
U Tegard to this matter, and they feel anxious that the work started in

8 shall be continued. Not only are these fish caught in the outer

ﬁ:;})m‘, but even in the innermost docks of the iuner harbor, boys, while
ng for flounders, frequently land gray cod. This is extremely re-

Arkable—that such cod should be found in the very impure water of
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the docks. But still thisis asserted by many. My cousin, Mr, Spinney,
who for many years was a practical fisherman and a good observer, and
now the head of afirim which handles thousands of cod every month, has
examined them critically and compared them with deep-sea cod, and said
positively that they were the same. The specimen sent by Mr. Wonson
is @. morrhua. If you wish specimens in alecohol Mr. Spinney will ob-
- tain any that you want upon receiving directions from you. Mr. Spin-
ney sees nearly all the cod which enter Gloucester, and upon being asked
it the gray cod was found at other points along the coast he said that
the only instance that he knew of was the case of a vessel which had
just landed 15 barrels of cod taken in shallow water near Mount Desert.
I went to the wharf and found the fish, which proved to be morrhua, 14
inches long. I obtained two specimens for the National Museum. They
seemed to run about the same size, varying about 1 inch in length, and
correspond in size almost exactly with the specimens taken at Glouces-
ter. These may be a portion of the cod from Gloucester emigrating
from their original home. As this was the only case which I could find
of the G.morrhua being found in shallow water, outside of Gloucester,
I am inclined to the opinion that theyare but an offshoot of the Glouces-
ter cod. <

‘Another recognized good caused by the Fish Commission while atb
Gloucester is in regard to the reddening of fish. I was informed by
several fish-dealers who have adopted your suggestion to use Trepani
salt instead of Cadiz, that not a single instance of reddening has oc-
curred during the past swnmer. The butts used for pickling the fish
exhibited a tendency to turn red only when they had previously beenr
satorated with Cadiz salt.

WASHINGTON, D. C., November 12, 1883.

23.—SOME OBSERVATIONS ON TIE COPD GILL-NET FISNERYES AND
ON PRESERVATIVES FOR NETS.

By J. W. COLLINS.

[¥From a letter to Prof. S. F. Baird.]

In course of a conversation last evening with two young men who have
beén engaged in the gill-net cod fishery this winter, I gathered the fol-
lowing items of information:

They stated that since the fishery closed in Massachusetts Bay, some
time in the early part of the winter, and the vessels had resorted to Ips
wich Bay, nearly all the fish caught in the latter locality had been netted
on a small area that did not exceed three-fourths of a mile in diameter:
This piece of ground, which seems to be swarming with fish while the
adjacent bottom appears quite barren, is somewhat irregularin outline
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Judging by where the fish are caught; but, so far as anything can be
told of its physical conformation, does not differ at all from the rest of
the sandy slope immediately surrounding it. The fishermen have a
theory that there are fresh-water springs in this particular spot around
Wwhich the-cod love to gather, for they can assign no other reason, since
Fhere appears to be no more food than elsewhere and no special featme
in the bottom to attract the fish. So persistent are the cod in clinging
to this locality that it invariably follows that nets set within its limits
- Come up ¢ well fished,” whil¢ those a dozen or twenty fathoms outside
get very few if any cod. The fishermen confess that they are puzzled
% know how. the fish get there and escape the walls of netting which
Surround this ¢ spot” in every direction. Not believing it possible that
enough cod could be there at once to fill the nets night after night, for
Wonths, they arrive at the conclusion that the fish reach the place dur—
ing the day, when they rise above and swim over the nets that bar their
Progress, and which they can see by daylight.

It is a common thing on the Grand Bauk to find svhools of codfish
Staying for weeks, possibly even months, on a small piece of bottom,
the outlines of which, so far as catching fish is coneerned, are as sharply
defined as one could possibly imagine. In these cases it is generally
Supposed that this peculiarity which the fish exhibit is due to the fact
that the bottom they stick to is better feeding-.ground than that which
Surrounds it. So far as my observation extends, I believe this theory is
Correct in the main.

But to retnrn to the cod gill-netters. It follows, as a matter of course,
jthat when the fish are found in such alimited area there is much crowd-
Ing, and it is said that the nets are litérally piled on top of each other,
Crogswise and every way, each vessel’s erew that comes along dumping
Over their gear regardless of everything except to get it on the ‘“spot.”
The result is that the underneath nets are often sunk flat on the bottom
and cateh no fish; and it naturally follows that much gear is torn and
Otherwise injured, while far fewer fish are caught than if some better
Wethod was observed in setting the apparatus.

One of the young men above referred to has been using a net that
had been treated with Horner and Hyde’s preservative, and he says
that it shows no signs of decay yet, though it has been in use about two'
months, He also stated very positively that this net canght one-third
More fish than those prepared in the ordinary way, and which were
‘_“IW%\ys set with it in the same string. This is an extraordinary fact, and
18 one which is substantiated by the testimony of others, The advan-
tages of fishing for cod with gill-nets are fully appreciated by the fisher-
en, who, among other things, say that “it don’t cost anything to try
& new piece of ground, for no bait is needed.”

GLOUOESTER, MAsS., March 3, 1884,
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24.-NOTES ON THE SCOTCI HERRING FISIERIES.
By T. F. ROBERTSON CARR.

{From a letter to Capt. J. W. Collins.]

Chiristopher Borth wick, fisherman, Eyemouth, says: One day this sea-
somn, in the month of August, when hauling in the nets at sunrise in the
boat Harriet Miller, we perceived that the herring had “masked?” (i. ¢,
meshed). We had hauled 35 nets and had other 15 to haul. In5 yards
length of net by 7 fathoms deep we got 54 crans of herring ; all the nets
before and after this space were blank. The force with which the fish
struck the net dragged the boat astern, although it had a “little way
on her.” The crew were so struck with the novel occurrence that they
made a note of the affair and measured the space and fish.

A Coldingham boat fishing with the metallic buoys had so great
catch of herrings as to sink nets, buoys, and everything ; the nets were
fished up afterwards and the buoys were found to be flattened out like
a griddle cake, by the weight of the water on the top of them. The
same party states that bladder buoys will stand any weight of water on
top of them.

EDINBURGIH, SCOTLAND, Septcmber 26, 1883.

25.—AMIERICAN FISH INTRODUCED IN ENGLISH WATERS,
By J. J. MANLEY.

[IFrom Journal of the Society of Arts, Ndvcmber 23, 1883.1

The great lake trout of Switzerland has been successfully introduced
mto some of our waters, and so has the Salmo jontinalis, or American
“brook trout” The black bass (Grysles nigricans) from the northern
districts of Awmerica, and that from the southern and western, known by
the name of Grystes salmoides, have also been found likely to suit our
waters. The Marquis of Ixceter has been very successful in the acelir
matization of some species of black bass at Burleigh House, and it is @
fish which would probably thrive well in some of the waters of the Bast
Anglian broads and rivers, as suggested by Mr, 8. Wilmot, the Cana
dian commissioner at South Kensington, on the occasion of a visit som®
few weeks ago to the Norfolk brouds by gentlemen conuected with the
Fisheries Exhibition, The black bass is o fine sporting fish,and gastro-
nomically to be commended. To these we may add, as suitable to som®
of our waters, the whitefish (Coregonus albus) of Amerlc a, which is veI‘)
prolifie, and most excellent eating.

LoNDON, ENGLAND, November 23, 1883,
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W.~mABITS OF THE SHAD AND NERRING, AS TIEY APPEAR IN
THE POTOMAC RIVER TO ONE WII0 MAS WATCHED THEM FOR
FIFTY YEARS."

By PEARSON CHAPMAN, Sr.

The Glut shad make their appearance in the river, say at Mathias
oint, about the 10th of March, and would increase in numbers until
the 15t of April if not disturbed. During or about the Iast of the month
of April they commence depositing their spawu, always, as I believe,
%0 hard gravelly beds, rocks, logs, and even anchors when at the bot-
tom for o fow hours. I have never hauled mud up with spawn in it.
After spawning each individual returns to salt water.
In the month of May another species of shad, commonly called the
ay shad, makes its appearance. It is very short, thick, and stout,
Yemarkaple for the smallness of its body just before it branches off into
at_ail, fat and well flavored. This species of shad is nearly extinet,
OWing to the gill-nets. In the month of June, in addition to the above,
We have a very large and stout shad, the flesh remarkably white when
Split open and soaked in clean water. It looks somewhat as if sat-
Wrated with milk, but is so soft, mushy, and tasteless that one would
ardly want to eat it.
hat shad feed on in the Potomae I cannot say. When I reflect on
© immenge numbers that visited our waters fifty years ago, I almost
Venture the assertion that they do not eat at all, for there could not
mfwe been food enough for half the number. Yet when their
Omachy are examined we find a substance not unlike black mud. In
. ® month of September the young fry are in great numbers playing
~Ong the ghores on their way down. Immense numbers are caught up
! gauze geines for bait. They are then about the length of a man’s
s::ger, and from that down to the smallest minnow. I am fully per-
ea"‘ded that they come back to where they were spawned, but when I
i say, though I believe immediately after the third year. I have
Seign seen young shad not more than 9 or 10 inches long caught in, a
€. What they were doing among their elders I know not.
m:f_he Branch or Blear-eyed herring is so called from its peculiar eye,
1‘31} looks as if it had been seriously injured a month or so ago and
a8 Just healing. Some might doubt whether these can see at all.
8¢ make their appearance about the same time the first shad do.
®¥ go into the creeks and thence up in the branches (hence the
or(;ne)’ and sometimes as far up as they can flutter over the gravels in
&rto deposit the spawn.
o 1e Hickory jack (Hickory shad or Taylor) go there also, and about
—>88me time and for the same purpose. May not the immense size of

* Read before the Maryland Academy of Sciences December 22, 1875.
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the Branch herring, as compared to the Glut herring, and the bad
flavor arise from the mixing of the spawn? They taste as much like
a Hickory jack as a Glut herring, and from the above facts 1 strongly
suspect a cross. They do not diminish in numbers on account of the
war made on the herring by man as other herrings do. May not that
arise from the fact that their spawn in the branches is not disturbed
by gill-nets and otherwise as is that of the Glut herring in the river?

The Glut herring is but little more than halt the size of a full grown
Branch herring and is far superior in flavor. . It has a small, round,
black eye, and never ascends the branches. Tifty years ago we had five
distinet gluts or varieties of herring. Tirst, the Branch herring.

. Second, the common Glut herring, early in April, afterwards later in
April, and for the last three years (1875) net at all in April. Third,
the Poplar-back, named from the fact that their backs were the color
of yellow poplar. There are none to ve seen now. Iourth, the Dun-
bellies, so called from the fact that their sides have a yellowish appear-
ance as if gold dust had been sprinkled over them and then rubbed in.
A few of those remain yet. Tifth, in the latter part of the season,
which formerly began the 10th or 15th of May, we were regularly visited
with a small, fat, and delicious herring called the “May Flipper,”
owing to the fact that they jumped and flipped the water higher than
any of the rest. That fish no longer appears in gluts. I occasionally
see a few with other kinds. T have always thought this due to the
young berring coming on a year sooner than they now do, for they were
exactly like them.

Our fisheries for the last fifty years have been gradually growing
later. Then the shad and herring fisheries commenced about the 15th
to the 25th of March and ended about the 1st of May. Now they
commence a month later and end about the 25th of May. Xor the last
thirty years there has been a gradual decrease of fish in the Potomac,
owing, as I Delieve, to two causes—{irst, the immense quantity taken
out, principally by the gill-nets; secondly, by the dragging of seines
and gill-nets over the bottom, destroying the spawn. A giller will tell
vou that his net does not reach to the bottom, but a few figures will
disprove that assertion. In the first place they have to sink their nets
some 15 feet below the surface, letting them down with cords and cork,
in order to allow the large coal vessels to pass over without hanging
the nets. Then the seines are at least 20 feet deep, and the average
depth of the Potomac is about 25 to 30 feet. At Iort Foote, Fort Wash-
ington, the White House, and just above Indian Head, the river spreads
out very wide, and becomes shallow from Indian Head downwards, It
is equally as certain that the lead-line of a seine destroys all the spaw?
that it comes in contact with., There are now 24 seines in all. Now,
let us suppose that they will average 100 acres each, and destroy¥
every spawn deposited thereon. There are 2,400 acres upon which the
spawn is entirely destroyed. The estimate is that there are 500 gill
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Nets, one-half of which are fine. These all drift. about five miles up
he river and five miles down, dragging on the bottom with from 5
t0 10 feet of net all the while, and of course disturbing the spawn all
the way. Now which is the most destructive, the seine drifting about
3 mile and the gill-net five, 24 of the one and 500 of the other, the seine
fishing lasting five weeks and the gill-nets three months? The seine
Catches an immense number of cat-fish, eels,and mullets, which follow
the fish to prey on the spawn. The gill-nets only aid them in extermi-
Dating the shad and herring. The best evidence of the destructiveness
of the gill-net is the fact that in all the rivers to the north of us where they
Were introduced years ago they have first destroyed the seines and then
Cxterminated the fish.

All our fish have decreased perceptibly within the last half century
e_XCept the perch. That has beld its own. May not that arise, first,
'om its pluck and courage in battle, and, secondly, from its spawning

abits? The male clears out a spot about the size of a barrel-head; he
Temoves everything offensive, and by some means causes the sand to
00k bright, clear, and as if gold dust had been sprinkled over it. Then
1& goes off in search of a female, and drives, coaxes, or persuades her
10 his parlor. Then you can see them going around in a circle, and woe
to the fish that comes too near. I think the place selected is always in
Shallow water, and out of the way of all enemies. It occurs in June
Uter the seines have all stopped.

The flounder has become nearly or quite extinct here. It has no
®emy that T know of except the war loon and kindred ducks—the
goggler, for instance, which frequently kills itself by attempting to swal-
OW a flounder backwards, for such is his greediness that I have found
as Mmany as seven fAounders in the throat of dne dead goggler, the first
One having been swallowed backward or tail first. The goggler is smaller
cain "che war loon, and has a tuft of bristles on the top of its head, and

Thdl\'g.a great ways. : '
th e Virginia or winter shad I never see in our waters or hear of now,
v :nks to our winter fishermen. I thinkit is a very indifferent fish, and

“1’1(1 not be caten if we could get @ better at that time.

tl’he gar is nearly extinet. 1 was talking with “ g down-river giller”
exl(? Sll%nmer (1875) on the subject, and he informed me that gars were

eedingly troublesome by hanging in their nets, and that they killed
'ne gars by thousands. TFormerly they threw them overboard after kill-
thﬁi:hem’ but it was soon f().u‘ml that they gave a trqublesome h‘tmg to
o bets, and now they ux.nformly leep them in their boats until they
ashore, Sometimes their boats get so overloaded that they have to
it th g5y nets and go ashore to get elear of them. '
or ltlﬁ sturgeon.'also is becoming very scarce. A man hns_been fishing

o em opposite mo all ‘the smnmer, and three a .\vcc.k 1s'.ubout the

ure of his suecess. Forty or fifty years ago, with such & net as he

3, he could have loaded a small boat in three hours. But the great-
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est decrease of all, as I have said, is in the shad and herring. At the
time named above it was not uncommon to take at a single haul fish
estimated at from two to three hundred thousand. Of course they were
not counted, for they were unmanageable. Now from ten to twenty
thousand is considered a great haul.

DECEMBER 22, 1875.

27.-EFFORTS IN TROUT-CULTUBE-
By B. F. DOWELL.

For nearly two years I have been experimenting in trout-culture a
little near Portland, Oreg., and I have great hopes of making the busi-
ness profitable after a while. I have a large spring within 4 miles of
Portland, that offers 54 inches of water under a G-inch pressure. The
water is 49° I, at the springs and 52° in the ponds at the hottest timoe
in August.

I have the Silver and Rainbow trout, and I amn mixing them, and I
would be glad to get some of the German saiblings.

JACKSONVILLE, OREG., November 7, 1883,

28.—-NOTES ON THE SCOTCII FISIIERIES,

By T. I ROBERTSON CARR.
‘[From a letter to Capt. J. W. Collins.]

A 6-foot Greenland shark was canght last week on an Eyemouth line.
The species Heamargus borealis rarely travels into these latitudes. A
gentleman cruising at the mouth of the Tay counted over 90 seals on a
bank there. This, also, is an unusual sight. A laddock 30 inches in
length, 18 inches girth, and weighing 10 pounds, was landed by a Stone-
haven boat. Haddock of this size were, some years ago, plentiful, but
are now rarely to be seen. Both trawlers and line fishermen have had
heavy catches of cod, ling, haddock, and flat fisli. Both as to size and
quality, all are agreed that this scasow’s fish are rarely surpassed.*

EDINBURGH, SCOTLAND, February 12, 1884,

* The last paragraph is all tho more interesting at this time when so much testi-
mony has been given by Scottish fishermen to the Royal Commission to show that
trawling is destroying all kinds of fish and breaking up the fisheries.—J. W. C,
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2L9.—-WINAT FISH CULTURE IIAS FIERST TO ACCOMPLESEL*
By CHAS. W. SMILEY.

_An impression sometimes prevails that fish eulture proposes to imme-
dlfltely fill all our streams with fish, to such an extent that the supply
Will be practically inexhaustible. In order to show that this is an ex-
tra\’agant expectation, attention is called to the following facts.

" Any tract of country needs to be but sparsely populated in order
lat its inhabitants may soon exhaust it of desirable food-fishes. The
Dative powers of the fish for reproduction and growth are not sufficient
' withstand the inroads of man, when added, to any considerable ex-
ent, to the natural enemies with which they are surrounded. Very
arly in the history of the United States, its leading rivers were mostly
deI)Opulated of the best fish. A hundred years ago nearly all the
Streams of New York which emptied into the Great Lakes were visited
4hnually by salmon in such enormous quantities that their numbers
Seem to us incredible. There are most authentic accounts which point
% the water being fairly alive with them in many places, when seeking
€ upper waters of these streams for the purpose of spawning. Itis
Well know, also, that the Connecticut, Hudson,and Susquehanna Rivers
Were at that early time visited by vast schools of shad, and the former,
least, by eonsiderable quantities of salmon. Such a population as

® Atlantic States contained seventy-five years ago was sufficient to
ex?‘aust these rivers of the more valuable food-fishes, and before arti-

Clal fish culture was undertaken many streams had remained in this

?‘hausted condition for a considerable length of time.
in The first and great task of fish culture, therefore, is not so much to
thcrease the number of edible fishes in any given stream as to withstand
.'© enormous forces which are at work to produce their entire annihila-

'on. A illustrative of this the presence of shad in the Potomac River

3y be cited. For some years prior to the war of 1861-"65 the shad

s' eries of the Potomac had been practically exhausted. They had

n‘:lch-ed so low a limit that it was very unprofitable to fish the stream,

i Its barrenness helped to deter men from fishing; but the occupa-

o W of the banks of the river by hostile forces for the period of nearly four

ial‘s made fishing practically impossible and gave nature an opportu-
.Y to restore the fisheries. As a consequence, at the close of the war
th“"*?» found that the river had been restocked to such an extent that

€ yield for a fow years was very large indeed. The presence of large

»
4 Paper read before the Biological Society of Washington D. C., March 8, 1884,
- Bull, U, 8. F. C., 84 b
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numbers of fish, however, called out the fishermen, and there was a
steady decline annually in the yield, and had it not been for artificial
propagation there would not be shad enough remaining in the river
at present to warrant any fisherman in using a hundred-fathom seine.
Fish culture, however, was brought in as a restorative. Iach year since
1873 the United States Fish Commission has hatched and deposited
from one million to ten million, the numbers increasing annually. The
principal result, however, has been to prevent annihilation rather than
to cause considerable increase in the fisheries. The number of shad re-
ceived at the Washington market annually for the past five years was
as follows: '

3 311, 580
1880 ottt e et et e et e e e annn 320,799
3 = 5 521, 368
188 Lt et 350, 292
D E 5 TR 261,474

In spite of the best efforts possible during these years the cateh has
declined. That for 1883 is smaller than might reasonably have been
expected, because the temperature of the river happened to be unusually
low during the spawning season, and there is good reason-to believe
that many fish were diverted to other tributaries of the Chesapeak®
-which would legitimately have come into the Potomac as a fruit of fist
culture on that river.

The fish of our rivers have not only to contend with enemies withi®
the water, such as a great variety of carnivorous fishes, the destructio?
of their eggs by numerous forms of aquatic animals, the injuries of alr
normal temperature and sudden changes thereof, and the damage pro
duced by sawdust, sewage, and other filth introduced into the rivers
but the aggressive character of our citizens has told against the food-
fishes in increasing ratio annually. The increase of population produce’
a corresponding increase in the demand for these fishes, but the numer
ous facilities which modern inventions have brought to the aid of th¢
fishermen in the way of wholesale appliances for capturing this kind ©
food, complicate the question exceedingly. If fishing with rude apP1
ances a hundred years ago was sufficient to exhaust a river of shad, wha
may be said of the ingenious traps and the miles of netting operated by
“horse-power with which fish are met to-day? To successfully run tho
gantlet of a series of nets, but a few rods or miles apart, upon a 0%
siderable portion of the length of the river, and to elude the fisherme?
even on a flood tide at midnight, has become practically 1mposslbw'
Fish culture thus has all the natural disadvantages of a hundred yeﬂrs
ago to contend with, and has the accumulated ingenuity of mnetee
centuries to circumvent, in order even to maintain a decent supply
food-fishes.

A striking example of the task of fish culture may be found ab tbe
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Great Lakes. He would indeed be rash who would call upon the half-
developed science of fish culture under existing circumstances to mate-
ﬁally increase the supply of food-fishes in the Great Lakes. Its mission
18 rather to try and keep the supply up to three-fourths, two-thirds, or
€ven one-half of what these lakes formerly yielded. In 1871 there were
281 pound-nets being used in Lake Michigan, and 481 gill-nets. These
apphances were sufficient 1o cause a continual decrease in the number
of fish contained in these enormous bodies of water, and, fish culture
aside, were sufficient to practically exterminate the fish in forty years.
But in 1879 the 281 pound-nets had been replaced by 476 pound-nets
aud the 450 gill-nets by 24,5699 gill-nets. Steam-tugs devoted to fish-
Ing, scarcely used in 1871, numbered 30 in that lake in 1879. Further-
Inore, the larger fish of the lake having been caught, it became neces-
8ary to decrease the size of mesh of the nets,-and to lengthen the nets.
So th at, without doubt, there have been for several years nets enough in
8¢ on Lake Michigan to reach entirely around the lake. Fish culture
aside, and without any additional efficiency in. apparatus, it is only a
Question of some ten years when the whitefish and trout fisheries will
be entirely exhausted. ' ‘

Fish culture is practically a science of the past fifteen years. It has
Dot yet reached a stage of efficiency which can cope with any such state
of affairs as present themselves on these great lakes. Even if $5,000,000
and fifty men are-placed at the service of the State fish comissioners .
In the interest of fish culture, what are these in the contest with
50,000,000 of people demanding food, and millions upon millions of capi-
ta] naturally drawn upon to supply their need. The fruits of fish cult-
~ Ure, like bread thrown upon the water, must return after many days.

t must wait the coming of the young fish to maturity before results are
8pparent. The fishermen, however, reap the fruit of their labors on
the same day, if at all, and thus know the degree of success they are
attaining at any hour. With them it is largely a question of muscle;
they put down their nets and haul up their fish. With fish culture it is
A serious question of scientific knowledge. It has not professed to yet

Row many of the needed facts with reference to the embryonic life of

“hes, suitable temperatures of water, how to secure proper forms and

nds of food, &e. These are questions which must be solved by care-
ful and continued study; and, while the past ten years have been well
Sbent in this respect, there yet remains an enormous deal to be learned.

I3 as if all agricultural implements, all knowledge in regard to seeds,

Soilg, climate, and treatment of vegetables were blotted out of existence,
-80d we had in ten or fifteen years to bring the science of agriculture

Om nothingness up to where it could supply the wants of 50,000,000,
While bug fifty or a hundred people were engaged in the effort, and all

© remainder of the 50,000,000 were arranged practically in hostility

0 their efforts. '
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As illustrative of what present apparatus worked by skilled fisher-
men at the instance of very thickly settled regions will do, I will cite the
Farmington River, in Connecticut. Artificial hatching was carried on
there for several years previous to 1879. That year it was discontinued.
The catch was affected as follows:

Catch of shad:

18BL ot et e e e e e 11, 505
1882 o et e e e e 3, 800
1883 .t e e e e e e e 1,155

Bearing in mind that three years are required for shad to mature, the
effect will be observable. In 1879 the Connecticut commissioners propl-
esied just what has occurred there. In 1881 hatching was resumed, and
a consequent increase for 1884 is predicted.

The salmon propagation in Californis affords one of the most remark-
able of the successes thus far attained. The salmon canneries of thé
Sacramento River annually increased in number until, by 1870, the en-
tire run of salmon was being caught and utilized. The greatest natural
capacity of the river under these circumstances may be considered 0
have been reached in 1875, when the yield to the canneries was 5,098,781
pounds. The first possible fruits of fish culture were in 1876, when theé
young of 1873 may be supposed to have returned. The United States
hatchery was established in the latter year at Baird, Shasta Countys
Qalifornia, and a half a million young released in 1873, and again iP
1874. In 1875 the number was increased to 850,000, in 1876 to 1,500,000
and during each of the years 1877,1878, 1879, 1880, 1881, 2,000,000 young
fry were placed in this river. From an annual catch of 5,000,000 pound?
the river has come up to the annual catch of over 9,500,000 pounds
which figure has been maintained during the past four years. The fig’
Ures were:

Pounds
1880 e ieeie et e e 10, 837, 00
-3 9, 600, 00
1882 ottt et ettt e e 9, 605, 00
1888 oot et e e e aeans 9, 586, 00

Allowing the three years which it takes for salmon to come to mat?’
ity and enter the rivers for spawning purposes, the increase in yield 0
the canperies for ten years has been almost exactly proportionate 0
‘the increase in the deposition of fry. Taking into consideration th°
-cost of hatching 2,000,000 of salmon annually, and the value of the i
-crease of 4,600,000 pounds, it will be seen that there is a very large p¥*
«cent. of profit in artificial fish culture when conducted under cireu®’
stances as favorable as these.

UNITED STATES FisH COMMISSION, February 7, 1884,
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30.—PISCICULTURE IN ENGLAND.
By J.J. MANLEY, M. A.

[From Journal of the Society of Arts, November 23, 1883.]

- Pisciculture, as applied to both salt and fresh water fish, was well
illustrated at the recent Fisheries Exhibition ; and it is expected that
an impetus will be given to its pursuit in this country, which has
hitherto been somewhat backward in this matter, except as regards the
artificial propagation of the Salmonide family. The culture and aceli-
matization of salt-water fish has made little progress among us, and
foreign countries have left us far behind.  The Romans, inthe time of the
empire, paid great attention to salt-water fish farming, rich men having
extensive and elaborate vivaria for amusement sake and gastronomic
pleasure, while others cultivated fish for profit. Arrangements were
made for the fish to run into the vivaria from the sea and deposit their
ova in them, and spawn was collected in-the sea itself and brought into
the vivariato hatch. Exotic fish, also, were brought from long distances.
But the artificial propagation of fish does not appear to have been prac-
ticed till the fifteenth century, and in this country not till within the
Iagt fifty years; and we are still without any recognized establishment
- or enternrise for the culture of sea fish. The United States Government
is thus f.r ahead of our own, and the shad has been artificially dissemi- -
.nated in many districts, to say nothing of the success in other branches
of pisciculture. Other Governments are following the example of the
United States; and in England it is hoped that the establishment of a
marine biological station, or stations, will lead before long to an exten-
sive system of marine pisciculture and the acclimatization of foreign fish.
The recent news from America, that the spat of the oyster has been suc-
cessfully impregnated by artificial means, w111 give a further impetus to
- Inarine pisciculture,

In the matter of plsclculture in fresh water, other countries, notably
France with its famous Huningue establishment, and Germany, are also
in advance of us, notwithstanding many admirable private enterprises, .
such as those at Stormontfield, on the Tay, and of Sir J. Gibson Mait-
land, at Howietown. But there is no fear now that the culture of salmon
and trout and their allies will not make continued progress, and it is
already an established and remunerative ind astry. The culture of other
and commoner kinds of fresh-water fish is another matter, and this, too,
has, directly and indirectly, had fresh attention called to it by the Fish-
eries Exhibition; and it is to this branch of plsclcnlture the iollowmg re-
mmarks are dlrected

The question seems to present three chief heads for conmderatlon‘
. the first, whether pisciculture applied to fresh water could be so carried
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out in this country as to supply an amount of food which would be a
sensible addition to our resources; the second, whether the fish food
thus produced would be acceptable to our tastes; the third, whether
pisciculture would pay commercially. As to the first point, there can
be little doubt but that the supply of fresh-water fish of the ordinary
kinds might be immensely increased by proper culture. DBy ordinary
kinds are meant jack, carp, tench, roach, dace, perch, chub, gudgeon,
bream, and eels; but the culture of the Salmonide family is not in-
cluded, as it forms a distinct branch of this question, and may be con-
sidered as an established and remunerative industry. Pisciculture, as
applied to the common fresh-water fish of different countries, is a very
ancient art. It was successfally practiced by the Greeks and Romans,
and probably by the Egyptians before them. It has been a brauch of
public industry among the Chinese for many centuries, and at the present
time fresh-water fish form the cheapest and most plentiful food in that
country. This is the case also to a very great extent in Japan, where,
by the way, it is said that most fish are preferred in a raw to a cooked
state. For many centuries the abbeys and monasteries in this country
procured a large supply of fish food from their ponds and stews; and
during the church fasts, which were many, and often of long duration, -
a large proportion of the population lived mainly on a diet of fresh-
water fish. The monks, and country gentlemen too, in those days,
must have had tolerably good ideas of pisciculture, as the different
old books on the formation and management of fish ponds indicate, and
it is certain that fish formed a very considerable portion of the food
supply of the kingdom. With our improved knowledge of natural his-
tory, and especially of the method of expressing the ova from fish and
artificially hatching them, whereby the intrease of production is ex-
tended a thousand-fold, we could, doubtless, raise a very large stock of -
fish in our ponds and rivers. But considering the great increase in the
population, it is more than doubtful whether the supply thus obtained
would be any very appreciable addition to our food resources. :
But though the supply of “coarse” or common fresh-water fish could
be greatly increased, the acceptability of such fish as food to the mass
of the population is very uncertain; indeed, the popular verdict seems
- decidedly against them, with few exceptions. They have all, more or
less, a palpably muddy taste, and where this is not predominant they
have but little more flavor than stewed blotting paper. Even trout,
from many streams that could be named, are either insipid or partake
to a great extent of, the characteristic flavor of other fresh-water fish.
Persons may be found, indeed, who will go into raptures over jack
stuffed with the appropriate ¢ pudding,” or over carp and tench stewed
secundum artem. Even roach, dace, barbel, and bream find advocates;
but in this matter the vox populi is probably right, and it is more often
the sauce or the stuffing which gains admirers than the fish themselves.
It may be admitted that there is a vast difference in fresh-water fishy
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and mych depends on the way of cooking them. Thames fish have a
decideq superiority over most others, and the wives of Thames punts-
en and cooks at Thames-side hostelries scem to excel in the art of
8erving up the fish from their river. The secret chiefly lies in cleaning
?‘he fish as soon as possible after they are caught, and thoroughly dry-
Ing them, when split open, in the sun and wind before cooking. Thames
g“.dgeon, when properly cooked, are by no means bad eating, and are
Yairly entitled to the name of “fresh-water smelt.” Thames perch, also,
anq Jack, are certainly eatable; and a Thames trout is undeniably ex-
Cellent, but he is a rarissima avis. Thames fish are, however, an excep-
‘911- Those from other rivers are mostly inferior, while it is no exagger-
ation 1o say that fish from stagnant water, or from ponds and lakes
ich have only a slight stream running through them, can hardly be
®Onsidered as coming within the category of acceptable food. Even
enthusiastic anglers can hardly dare to advocate the culinary merits of
Sh from the Norfolk Broads. As a rule, the poor will not eat fresh-
Water fish, even when they can get them for nothing, or when pater-
“TAMAlige brings home a basket of “coarse” fish of his own catching, pre-
tends to like them himself, and his family eat them out of compliment
0 the catcher. When a pond or river is dragged, the owner, as a rule,
an hardly find persons to carry away the carp, tench, and other such
Sh captured. As an instance of this, I once saw large heaps of fine
%ach, which had been netted out of the trout water round Wilton, lying
U the banks and no one caring to come for them, though a general in-
ltation to help themselves had been given to all the country side.
_here i3 little or no market for coarse fish in London, except at par-
(:f’ular seasons, when the Jews will buy them, following some ¢ tradition
;‘Fhe elders.” Dut this is a poor testimony to their goodness, when we
nd.that barbel is the most favorite fish among the Jews, whereas most
. Nstians would agree that this fish is the most unpalatable one our
aters produce.
t may be said that this popular estimate of fresh-water fish is all
Prejugice, Perhaps it is, to some slight extent. We know how preju-
lce militates against the use of Australian tinned meat. We know
a:dt a true Celt will not taste an eel, or a true Englishman a snail or a
fench edible frog. It would take many years of ‘‘raniculture” to
_“ke the latter an acceptable article of food. But it is not all preju-
‘Q(f in the matter of fresh-water fish. With the exception of trout, to
otlll]lch fn&y be added gudgeon and perch from the Thames and some
th?r Tvers, and eels, which, like salmon, almost stand apart by ‘thewm-
ple ®8 in this question, fresh-water fish have either a muddy or un-
Asant flavor, or are simply tasteless; add to which, the abundance
cegrge and small bones throughout them renders them still more un-
t atDtable. Again, it might be alleged as a proof of present prejudice,
our forefathers, not only of the lower but the higher classes, ate
appreciated these fish. True, but this was partly because of the
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cheapness of this poor food, and the scarcity of better, and partly owing
to their want of good taste. This is not begging the question. The
tastes of a nation travel forwards, so to speak, not backwards, and food
which previous generations accepted is refused by those that follow
them. This is a fact, however much as in certain respects it may be a
subject of regret. Jack and carp can hardly be considered as generous
dishes at modern, civic, or regal banquets, as they were of old, though I
believe the latter fish is still served at Windsor Castle. But the Virginia
water carp do not appear at the royal table till they have spent a con-
giderable time in clear, sharply running water, arranged for the pur-
pose in which they, to some extent, are freed of their muddy flavor.
And, after all, this serving of the old Elizabethan stew must be more
a matter of form and of keeping up old traditions, than based on any
real appreciat’cn it meets with. Of course, scientific piscienlture might
improve the guality of our pond and river fish; and proper feeding,
due cleansing of the ponds, a proper regulation of the number of fish
in any given space, and a cleansing of those about to be used as food
in stews of swiftly running water, according to the old custom, might
do much to make the fish more palatable; but I cannot imagine that
the time will ever recur when the old saying recorded by Izaak Walton,
“He that hath bream in his pond hath always a welcome for his guest,”
will be true either in reference to the poor-eating fish named, or to the
other ordinary inhabitants of our waters., We cannot expect by scien-
tific culture to improve their breed as we have that of our flocks and
herds. The salmon family and eels seem to be the only products of our
fresh waters really worth cultivating from a food-supply point of view,
or as ministering to the pleasures of gastronomists,

If pisciculture is destined to supply us with any appreciable increase
of palatable fresh-water fish-food, it must be by the introduction of new
species from other countries, and their acclimatization in our waters.
Several such have been proposed as most suitable, and some have actu-
ally been introduced by way of experiment. For instance, the Silurus
glanis, or “sheat-fish” of Central Europe, is thought by some as a very
likely kind to thrive in our waters. It is excellent food, and grows rap-
idly, and to a great size. It was in reference to the enormous weight
which this fish attains that a humorous contemporary suggested that,
if naturalized in our rivers, it would show excellent sport when played
with a chain cable attached to a crane, which should move on a tramway
along the river’s bank. The great lake trout of Switzerland has been
successfully introduced into some of our waters, as so has the Salmo
Jontinalis, or American “brook frout.” The black bass (Grystes nigri-
cans) from the northern districts of America, and that from the south-
ern and western, known by the name of Gristes salmoides, have also been
found likely to suit our waters. The Marquis of Exeter has been very
successful in the acclimatization of some species of black bass at Bur-
leigh-house, and it is a fish which would probably thrive well in some of
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the waters of the Tast An glian broads and rivers, as suggested by Mr.
ilmot, the Canadian commissioner to the Fisheries Ixhibition at South
ensington, on the occasion of a visit some few weeks ago to the Nor-
folk broads. The black bass is a fine sporting fish, and gastronomically
t0 be commended. To these we may add, as suitable to some of our
_ Waters, the white-fish (Coregonus albus) of Canada, which is very pro-
litic, and most excellent eating. .
) The third point for consideration is—would pisciculture pay? Even
if our ordinary fresh-water fish were acceptable to consumers, it is doubt-
fal whether the culture of them would commereially be successful. Un-
der no circumstances could it be expected that they would be able to
Compete with salt-water fish in eheapness. The cost of cultivation
Would, probably, be greater than the advocates of pisciculture antici-
Pate, Letting the water off ponds in succession, and cropping them
With corn or vegetables, as proposed by the late Mr. Frauk Buckland,
and after the removal of the soil, would involve great labor and expense.
ish are but slowly growing creatures, unless supplied with abundance
of food, and this represents a further outlay. During the summer
mohths, Mr. Buckland suggested that pufrefying flesh hung over the
Ponds would supply maggots, and that lob-worms might be gathered
0 the meadows after dark. But suitable flesh is not always obtaina-
able, and for weelks in a drought not a lob-worm will show itself. The
latter are often worth from a shilling to half-a-erown a quart for fish, in
dry weather, along the Thames side; and are actually imported by
Ousands from Nottingham, where ¢vermiculture,” or rather worm-
8athering, is a recognized industry. The difficulty and expense of
feedip g the fish in the winter would be still greater. It certainly would
Hf)t pay to supply them, as Mr. Buckland did his small fry of various
Inds at South Kensington, with ¢“chopped beefsteak and biscuits.”
hether the quicker growth of foreign fish proposed for naturalization
,Wo}ﬂd cover the expenses attached to their culture, is a matter on which
1 18 almost impossible to give an opinion. It would be satisfactory to
Ik that careful calculations as to the whole matter would give good
Stounds for expecting that any system of pisciculture in fresh water
would answer the expectations formed of it by its advocates. . At all
Sventy they will be benefactors who can make two fish to live where
Ouly one lived before, and will, by the introduction of new species, de-
Zelop the capacities of our now generally ill-stocked waters. As an
Couragement to such, it may be noted that in Germany the scientific
Culture of carp in ponds is found to be remunerative, as in that country,
4 in some other districts on the continent, this fish is still specially
Popular ag an article of food.
ci::ferha,p.s the recent establishment of the National Fish-culture Asso-
arg on of Great Britain and Ireland, the honorary secretaries of which
Mr., R. B. Marston and Mr. W. Oldham Chambers, will do much
Ward the solution of the question. It is certainly one which may
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fairly be taken up by scientific and philanthropic members of the com-
munity; and perbaps many of the general, and especially the angling,
public will supply funds for the acquisition of some suitable water or
waters for experiments in the way of pisciculture, not so much in the
hopes of receiving a pecuniary return, at least for the present, as for
the purpose of practically testing the possibility of improving our own
fresh-water fish supply by cultivating the species already in our rivers,
ponds, and lakes, or naturalizing new ones. Such an attempt would
have the sympathy of a considerable public interested in.the subject,
and could not fail-to elicit valuable information. It is hoped that the
remarks here made will not be considered as discouraging to such an
inquiry. Even apart from the question of fresh-water fish as contrib-
uting to our food supply, their multiplication for the sport of the an-
gling fraternity is a matter well worth attention, as the facilities for
rational and wholesome recreation are no mean elements towards the
well being of a nation, and especially of its poorer classes.

31.—~COMPOSITION OF SOME OF THE FOOD-FISHES,
By E. T. KENSINGTON, F. C. S.

[From a book entitled “Composition of foods, waters, mirerals, manures, and mis-
cellaneous substances, compiled by E. T. Kensington, F. C. 8.” London, 1877.]

: IL—RoE oF SALMON (p. 24).
Lecithin......ooovioinvenna. e et eaee e .6

L8] 703 TT] ) iy b ¢ 1 2.2
Fat..... «...onn e eeciaacess et e aaaaaan- e, 4.5
Albumen.......ccicevuaea.s Me e eeaeee neeeeeaani s e--. 10.8
B8 U L3 ) QA 48.7
Protamine....... . e aan reeecamee amereiaeeaaaa. e 28.8

II.—ComposiTION OF CARP, TROUT, &O. (p. 24).

Constituents. Carp. Trout.
7L PR 80. 00 80.5
Muscular fiber.......... ... o 32.00 L1
Albumen and hematoglobulin. 5. 20 4.4
Alcohol extract. ...... .o..... - 1. 00 1.8
WALET OXETACE . oo eeet it ittt iaiiie s aecrecaascnacnsesaccmasane saaesaarnas L%0 0.2
Phosphate oF Lime, &€ ... oeon ittt ittt aai i aeanimarcrctneiaante o aiines haeaeaans 2.2
Fish. Fibrin, Oil.

S 07 S
3 €T 1) 02

5 ) 3 0 92 8
3 N e 8 22
.5/ 1 RN I I 44 66

*All albuminoid sabstance rich in phosphorus.
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IL.—CompostrIoN 0F WHITEFISH, SALMON, EELS, OYSTERS, MUS-
‘ SELS, SPAWN, AND LOBSTELRS (p. 302).

Constituents. Whitefish. | Salmon. | Eels. | Oysters.

Fitrogonous mattor «......coreeseereesereeences e .1 . s 14.010

AT TR . . : 1.515

N o?le,ﬁ‘i‘,} matters ........ . . . .2.695
" T

Wagep | 50R0US MAMOrS -+ I o0, 385

100.0 100.0 | 100.0 | 100.000

Lobster.
Constitnents. Mussels. | Spawn.
Flesh. Soft.
N.
ot OBOROUS MBEET v vgesseenneemneensensaesessmesssnns | sLe) 1070|1240
gl " " cemmnenassnesonnntesmannssacancsasamnsnnesaauannians 2. , 24 1.170 1.
Nits 273| 1Loo8| 183 1.749
W, 7.39 4.808 | ° 1.219 .854
75.78 62, 983 76.618 84,813
100.00 | 100.000 | 100,000 100,00

32.—A GREAT CARP.
By ALFRED MACKRILL.

i [From the Fishing Gazette, February 23, 1834.]

'I went on Monday last to Walton-on-Thames, to have a day’s fishing

?V}th my fisherman, old George Hone. On my arrival he grected me

solth-’ “Well, sir, I have got another big carp to show you, but it is not

th big as the one you caught.” He opened the well of his punt, and

: ire was a splendid female carp which he had caught in his landing

o The water rose very rapidly about a fortnight back, and at the end

o last week fell very rapidly. On these occasions old George is

Ways on the lookout for stranded fish, so that he may assist them
2Ck to their homes.

In the backwater at ‘Walton, in a shallow pool, George saw the carp,
tllllg very cleverly'put the landing net under the fish, and placed it in
W well of his punt for my inspection. We weighed the fish, which

eis fl1'11 of spawn, and found it turned the scales at 9§ pounds. After

¢ 8hing it we returned it 1o the river again, close to the bough where
(:Ok the great carp in 1882, weighing 124 pounds.
ENBY Lopge, KING§TON HILL, SURREY.
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33 —ATMERICAN LAND-LOCKED SALMON ANP LAKE TROUT KN
FRANCE.

[Extract from Proceedings of the Society of Acclimatization.*]

Prof. Spencer F. Baird announces his intention of making a shipment
to the society soon of 15,000 land-locked salmon eggs (Salmo salar var.
Sebago). Mr. Raveret-Wattel recalls in this conunection that the land-
locked salmon of North America, which is not a migratory fish, and the
" conditions of whose existence thus resemble those of the trout, would
be a very interesting species to acquire for our fresh waters, consider-
ing the excellent quality of its flesh and the rapidity of its growth.

The president of the Linnzan Society of the North of France sends a
report on the results yielded by the eggs of lake trout and of Salmo
namaycush sent.to that society.

PARr1s, FRANCE, March, 1883.

34.-NUMBER OF EGGS IN THE GADIDZE.
By MATTHIAS DUNN.
[From the Zoologist for March, 1884.]

Last week I was fortunate to get hold of two of the Gadide heavy
with roe. The first was Gadus pollachius,orthe whiting pollack of Couch,
of about 12 pounds weight, theroe of which was 15 ounces. On weigh-
ing a half grain, and counting them and computing the naumber, I found
it contained 4,200,000 eggs. My next ftish was the Gadus virens, or
the coal-fish of Couch, and 21 pounds weight the roe being 33 ounces.
Here I again weighed and counted a half grain, and on working out the -
result I found it to contain 8,260,000 ova. There was not the least dif-
ficulty at getting at these results. After allowing the eéggs to remain
in boiling water a few minutes they readily separated, and a magnifying
glass and needle soon told the story. From these figures I think we
may reasonably expect that whiting pollacks of 20 pounds weight may
be expected to give about 7,000,000 eggs, and coal-fish of 30 pounds
weight full 12,000,000 of eggs.

MEVAGISSEY, CORNWALL, January 22, 1884,

* Bulletin Mensuel de la Société Nationale d’Acclimatation de France, Mars, 1883.
p. 173.
 Some further estimates of the number of eggs in the Gadide will be found in Re-

port U. 8. F. C. 1878, pp. 733-4. Mr. R. E. Earll there reports a 234 1b. pollack or
coal-fish (G- virens) to have contained 4,029,200 eggs; and a70Ib. cod (6. macrocephalus
Gunther) to have contained over 9,000,000 eggs.—C. W, S.
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25— THE FISHES OF YLORIDA KEYS,

Ry DAVID S. JORDAN.

I spent three weeks in active work on the island of Key West, using
the seine daily through the forenoon, and availing myself of the im-
portant help of the many hook-and-line fishermen for information in re-
gard to the fishes of the deeper waters. My list numbers one hundred
and seventy-five species. The great majority of these ave forms more
or less common in the West Indies, but rare or absent even so far north
as Pensacola and Cedar Keys. A few Northern species, as the Sheeps-
head, oceur at Key West, and do not cross the chaunel to Havana, but
the number of such is very small. One remarkable species, the “Hard-
head” (Chriodorus atherinoides Goode and Bean), is very abundant about
Key West, but has never been noticed elsewhere. 1 have also found
about fifteen species of small fishes which seem to be new to science.
Most of these will doubtless be found in the West Indies when the sea-
weed fauna of that region is better known.

All the market fishing at Key West is done with hook and line. The

~great supply comes from the bottom-fishing, but some kinds, as the
King.-fish (Scomberomorus cavalla),and frequently the Dolphin{Ceryphana
lippurus), the Barracuda (Sphyrana picuda), the Amber jack (Seriola
lalandi), the “Albicore” (Seriola dumérili), the Jack (Caranx), and the
“Bonito” (Buthynnus alliteratus), are taken in the winter in large num-
bers by trolling. With these are occasionally found the Spike-fish
{Histiophorus) and the Wahoo (Acanthocybium solandri). From the 1st
of December to April is the ¢ King-fish ” season, and then that large and
handsome Mackerel is brought every day to the market, and is generally
Preferred to the “bottom-fish.”

The “bottom-fish” are those taken with hook and line, at moderate
depths, from the vessel while at anchor in the channels. Of these, the
most abundant species, doubtless exceeding in quantity all other species
€ombined, is the common Grunt or ¢ Ronco Grande” (Hewmulon plumiert).

- Next to this comes the Red Grouper (Epinephelus morio), and then in
Varying number come the different snappers (Lufjanus), groupers ( Epine-
Dhelus), porgies (Calamus), and grunts (Hemulon), there being some eight
or ten species more or less common in each of these groups.

The common Snappers are the following, arranged in order of abun-
dance: L.caballerote, the Gray Snapper or Mangrove Snapper; L. chry-
Surus, the Yellow-tail; L. synagris, the Lane Snapper; L. analis, the
Mutton-ﬁsh; L. caxis, the Schoolinaster, and L. joci, the Dog Snap-
ber, Of the groupers, besides the Red Grouper (Epinephelus morio),
We have the Nassau Grouper (E. striatus); the Gag (B. microlepis); the
Black Grouper or Bonaci (Z. bonact; the Scamp (Z. falcatus); the Roek-
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hind (B. ascensionis), and the Coney (Hpinephelus guttatus). The com-
mon ‘Porgies” are the Jolt-head Porgy (Calamus bajorado); the Little-
head Porgy (O. pennatula); the Saucer-eye (C.calamus); the Little-
mouth Porgy (C. penna); and the Shad or Grass Porgy (C. arctifrons.)

Among the Grunts, besides the common Hwmulon plumiers, we find
the Sailors’ Choice or Ronco prieto (Hemulon parre); the Yellow Grunt
or Ronco Amarillo (H. scinrus); the Tom-<ate (H. aurclineatum), and
the French Grunt or Open-Mouth Grunt (H. flavolineatum). The little
Striped Grunt (H. teniatum), although common enough, is not brought
into the market. The Hog-fish (Lachnolemus suillus), the Pork-fish
(Pomadasys wvirginicus), the Turbot (Balistes carolinensis), the Jack
(Caranxz hippos), the Horse-eye Jack (Caranx latus,) and the Runner
(Caranx chrysos), are also rarely wanting from the market.

Other “ bottom-fish ” less abundant, but still frequently seen in the .
markets, are the Pudding Wife (Platyglossus radiatus); the Spanish
Hogfish (Bodianus rufus); the Tangs (Acanthurus chirurgus tractus and
ceeruleus); the Black Angel (Pomacanthus aureus); the Yellow Angel,
(Holacanthus ciliaris); the Goat-fishes (Upeneus balteatus and U. macu-
latus); the Breams (Diplodus unimaculatus and D. rhomboides); the
Sheepshead (Diplodus probatocephalus); the Whiting (Pomadasys chrys-
opterus); the Blue-fish (Pomatomus saltatriz); the Old-wife (Trachynotus
glaucus); the Pompano (Trachynotus carolinus); the Pampa or Permit
(7. rhodopus) ; the Round Pompano or Palometa (7. rhomboides); the
Sun-fish (Caranx crinitus); the Moon-fish (Selene vomer); the Robalo
(“Ravallia”) or Snooks (Centropomus undecimalis); the Sand-fish (Ser-
ranus formosus); the Cavia (Hlacate canada); the Spanish Mackerel or
Pintadilla (Scomberomorus regalis and S. maculatus); the Silver fish
(Trichiurus lepturus); the Hound fish (Tylosurus crassus); the Moray
(Sidera moringa), and the Ten-Pounder (Elops saurus). '

All these fishes are brought to the market alive in the wells of the
smacks. When a.bargain is made, the fish is taken out with a scoop- ,
net and killed with a blow on the head, or by an iron spike being driven
into the brain. It is then strung on a strip of palmetto leaf and deliv-
ered to the purchaser. Fish are very cheap at Key West; three grunts
usually sell for a dime, and it takes a fish of considerable size to be
worth ten cents, XKing-fish, worth $1.50 to 82 at the beginning of the
run, fall to one-tenth that sum before the end of the season.

Indeeper water thelarger smacks makea somewhat different catch and,
these large fishes are usually taken alive to Havana instead of being
gold at Key West. With these vessels the Red Grouper (Cherna ameri-
cana) is the leading fish. Next in importance comes the Red Snapper
(Lutjanus campechianus), the Black Grouper (Epinephelus bonaci), the
“Qag” (Epinephelus microlepis), the Margate-fish (Hemulon gibbosunt)s
the Rock-fish (Epinephelus venenosus), and the Gigantic Jew-fish or Guasd
. (Epinephelus itaiara). :
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. No seining is done at Key West, not a seine being owned on the
Island. Some fishing with cast-nets is done during the time of the mul-
€t rung, the following species being mainly taken: The Callifaver Mul-
let (Mugil albula); the Blue-back Mullet (Mugil brasiliensis); the Fan-
tail Mullet (Mugil liza?); the Bone-fish (Albula vulpes); {he Broad Shad
(Gerres cinereus);. the Balao (Hemirhamphus balao), and occasionally
" Some Grunts and Gars. Cast-nets are used also for securing bait; the
&pecies mostly taken being the ¢ Pilchard” (Clupea pensacolee), and the
“Sardines” (Stolephorus browni and Atherina stipes). King-fish flesh is
considered good bait.\ .

Among the fishes frequently taken, but for one reason or another not
considered food-fishes, may be mentioned the following: The Swelling-
fish (Tetrodon nephelus); the Shell-fish (Ostracium trigonum); the Cow-
fish (0. tricorne); the Leather-fish (Monacanthus Lispidus, and M. ocilia-
tus); the Parrot-fishes (Scarus ceruleus, S. guacamaia, S. croicensis, and
others); the common Shad (Gerres gula); the Slippery Dick (Platy-
lossus bivittatus); the Toad-fishes (Batrachus taw, Scorpena grandi-
cornis, 8. stearnsi, and 8. plumiceri); the Squirrel (Holocentrum); the
Leather-jacket (Oligoplites saurus); the Hard-head (Chriodorus); the
Gar-fish (Tylosurus nmotatus); the Balaés (“Ballah6o”) (Hemirhamphus
bdalao and unifasciatus); the Green Moray (Sidera funebris); the Tarpum
(Megalops atlanticus); the Miller’s Thumb (Synodus cubanus); the Catfish
(drius felis); and several kinds of Sharks and Rays. Sharks swarm
about the wharves, feeding on refuse fishes, every fish which dies in

. the wells being thrown overboard by the fishermen. Especially abund-
ant are Carcharias lamia, C. brevirostris, U. punctatus (terree-novee), and
Sphyrna tiburo. ’

. The names applied to the different species have at Key West a fix-
1ty of meaning which is not usnal along the American coast. Generally
€ach name used is applied to a single species and to no more, and mosé
of these names have a high antiquity. They are now used for the
S8ame species in the Bahamas (whence most of the Key West fishermen

ave come), and the same names were in use there more than one hun-
dred and fifty years ago at the time of the visit there of Mark Catesby.
The Hogfish, the Margate-fish, the Tang, the Shad, the Pilchard, the
Bone-ﬁsh, the Lane Snapper, the Mutton-fish, the Mangrove Snapper,
the Pudding Wife, are still commonly known here by the names given
I?Y Catesby, although these names are seldom applied to the same fishes
elsewhere along the coast of the United States. From the catalogue of
the fishes of the Bermudas, by Professor Goode, it appears that the
Same general nomenclature of the species is current in the Bermudas.
‘T0m this, the common origin of the fishermen of the Bahamas, Ber-
Mudas, and Florida Keys is naturally to be inferred.

There are but few Cuban fisiermen in Key West, but as fully half of
the customers at the wharf are Cubans, o Spanish nomenclature is also
Current, As this agrees fully with that given by Professor Poey, as in
Use at Havana, I need say little in regard to it, except that it, too,
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runs back far into the last century, the names given to the plates of
Parra being still current. A few names, not given by Professor Poey,
may be poticed. The ¢ Scamp” (Epinephelus falcatus) is here “Baca-
lao” instead of “ Abadejo,” both words meaning codfish. The Sheeps-
head, not mentioned in Cuban lists, although certainly sometimes sent
from here to the Havana market, is ¢ Sargo Raiado.” The Red Snapper
here, as with the Spanish fishermen on the Texas coast, is ¢ Pargo
Colorado.” The name, “Sailor’s Choice,” is one having a singular
variety of meanings. Northward along our coast it is sometimes ap-
plied to the fish here known as Bream (Diplodus rhomboides). At Jack-
sonville, Fla., the Sailor’s Choice is Pomadasys chrysopterus, known at
Key West as ¢ Whiting,” while at Cedar Xey the choice of the sailor
falls on Diplodus holbrooki. In Key West the Sailor’s Choice is a kind
of Grunt (Hemulon parre).
Ky WEST, FLA., December 20, 1883,

36.—-FO0O0OD QUALITIESF OF TARPUM (MEGALOPS),
By C. J. KENWORTHY.
[From a letter to Prof. S. I. Baird.]

I would respectfully suggest the propriety of your directing the at-
tention of fishermen and fish dealers to the edible qualities of the Tar-
pum. As a food-fish it is excelled by but few ; and as it exists in great
numbers it should be utilized.

JACKSONVILLE, FLA., December 25, 1883.

37.—0CCURRENCE OF MULLET IN FRESH WATER.
By WALTER HOXIE.
[From a letter to Prof. 8. F. Baird.]

I was hunting on Edding’s Island a few days since, and found Mullet
in large quantities in a fresh-water pond. This pond was flooded with
salt water about three years ago, and the Mullet must have been
there ever since; but now it is perfectly fresh, and does not taste in
the least bracklsh I have never seen this fish living in fresh water
before, so I communicate the fact to you, thinking it may be of inter-
est. If they will breed in fresh-water ponds they would, it seems to
me, be a valuable fish for stocking purposes.

- FROGMORE, BEAUFORT CouUNnTy, 8. C,,

January 18, 1884
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38.-INAUGURATION OF THE FROZEN-HERRING TRADE.
By J. W. COLLINS.

The following brief account of the first attempt to establish the frozen-
herrmg trade is given asit was told the writer by Capt. Henry O. Smith,
of Gloucester, Mass., who was the pioneer in this business.

The inaunguration of the frozen-herring trade was one of those in-
Stances of combining the result of accident and enterprise which so fre-
Quently influences the welfave of mankind. Captain Smith was engaged
in fishing for halibut along the west coast of Newfoundland and else-
Where durin g the summer of 1853, and learned, while in Port au

ort, that in the winter season halibut were generally very abundant
at Harbor Le Coue, on the west coast of Newfoundland. He was told
by a resident of that place that the halibut followed in after the school-
herrmg which generally arrived on the coast daring December, and .
that for the remainder of the winter there was always an opportunity
for catching as many of these fish as might be required. Accordingly,
In the Jatter part of 1853, Captain Smith, then in command of the
Schooner Flying Cloud, determmcd to make a voyage to Newfoundland
0 pursnit of halibut, with the intention of freezing his fish and bring-
Ing them into the markets of the United States.
Heo started about the 20th of December. On the last of that month
0 was caught in a terrific northwest gale near the western part of New-
foundland. After lying-to under a close-reefed foresail throughout the
&ale, the wind finally moderated on the morning of January 1. The
Weather cleared up and the snow-clad hills of Newfoundland were visi-
'le in the distance. Captain Smith judged his vessel to be near the port
Or which he was bound. As soon as practicable reefed sails were set,
and the schooner headed for the land. As she approached the shore, to
Which the crew wero entire strangers, no indication of a harbor could
® made out. Knowing the abrupt character of the coast, however, and
© general freedom from outlying dangers, Captain Smith stood fear-
€8sly on in his ice-covered vessel, approaching the towering snow-laden
Mountains. At last an opening was seen, which he thought might be
arbor Le Coue, and into this he sailed, passing the headlands and
Oves, one after another, until he finally came to the head of the harbor,
I")PDed anchor, and fur]ed iis sails. Assoon asthe vessel was moored
‘She Wwas boarded by residents of the place, who expressed great surprise
at he had successfully entered that port under such circumstances.
1 Teply to the inquiries of Captain Smith, the local fishermen stated
at halibut, contrary to their usual custom, had failed to strike in dur-
Bull. U. 8. I. 0., 84——6



82 BULLETIN OF THE UNITED STATES FISH COMMISSION.

ing that winter, but reported herring and cod abundant. It is envugh to
say here, that halibut failed to make their apperance during the winter,
~and that while the Flying Cloud was in Harbor Le Coue, she was able
to procure only 4,600 pounds of these fish.

Captain Smith, finding that there was no hope of obtaining a cargo
of frozen halibut, decided to do the next best thing, and to secure as
many fresh codfish as he could, freeze and pack themn away in the hold.
The chances for obtaining a full load of cod were favorable, but the
thought occurred to him that he might do well to take home part of o
cargo of frozen herring to Le used as bait by the George’s cod. fisher-
men. He was indaced to take this step by an incident which had oc-
curred in his previous experience, of which the following is an acconnt:
While in command of the schooner Columbia, in 1846, and engaged in
the winter George’s cod-fishery, he had taken a good catch of herring
in nets on George’s bank; and when he started for home he had 450 of
them which had not been used. After leaving the banlk the weather
was extremely cold, and the herring which had been left on deck dur-
ing night were frozen as “stiff as sticks.” It occurred to Captain
Smith to save these fish for another trip, and accordingly he packed
them away carcfully in the Lold, so that the frost might be retained in
them. On his succeeding cruise he found the bait which he had thus
saved was of great service to him; and the consequence was that he
obtained a full fare of fish in a much shorter time than the other ves-
sels which were sailing in company. Here, then, was the starting-point,
s0 to speak, of the frozen-herring trade. Captain Smith succeeded in
procuring a fare at Harbor Le Coue of 64,000 pounds of frozen cod,
4,600 pounds of frozen halibut, and 80,000 frozen herring. IFor the
herring he paid $1 per barrel, which would be about 20 cents per 100.
Arriving in Gloucester, he found the George’s fleet about ready to
start on their first trip to the bank, and offered his herring for sale
to them at §1.50 per 100in number. Unfortunately alarge portion of the
George’s fleet was frozen in, so that they could not easily get out ; but,
nevertheless, this was so great an innovation in the fishery that few of
the skippers could befound among those ready to sail who would venture
to take a supply of frozen herring for bait. Three of the captains, how-
ever, decided to make the trial.  One of them was Capt. Theodore Par-
sons, who bonght 1,000 herring, half of whiclh he sold to another vessel
before sailing ; while the third vessel took 500 herring. Finding that
there was little probability of selling his herring in Gloucester to the
Georgesmen, Captain Smith went to Boston, where he sold them 28
food at from 75 cents to $1 per 100.* In the mean time the thre®
vessels which had taken bait from him, notwithstanding the small

e

* Before going to Boston he s01d 20,000 of tho herring to a stable-kecpor, at G10W
cester, by tho nameof Floyd, who took the fish on teamsto the cast side of Cape AnD
whore the most of them weresold for bait fo the boat fishermen, the remainder heith
hauled to Swampscot and sold there for a similar purpose.
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amounts, had been very successful, and brought in fares ranging {rom
80,000 to 90,000 pounds of codfish. Assoon as they arrived at Glou
tester and reported how much the voyages had been bencfited by the
use of frozen herring, the owners at once sent an order to Captain
Swith, who was in Boston, for 30,000 herring; but at this time all of
the fish had been disposed of for food, and consequently the Georges-
men could not obtain them. Nevertheless, the seed had been sown
from which the frozen-berring trade has grown to its present propor-

. tions, exerting an almost incalculable influence on the fisheries as well
;}S providing the masses with a large amount of cheap and wholesome
ood. : '

3. DMINUTE UPON THE DEATH OF OREN M. CIHIASE, GEORGE W,
’ ARMSTRONG, AND CHARLES If. BROWNELL.
. .

By THE MICHIGAN BOARD OF FISH COMMISSIONERS.

The Michigan State Board of Fish Commissioners directs this minute
to be spread upon its records in respectful and affectionate remem-
brance of a friend, as well as in sincere sorrow for the loss of their
nost efficient and helpful officer, Oren M. Chase, superintendent of
fisheries for the State of Michigan, and in memory of two of his most
trusted and respected assistants, George W. Armstrong and Charles
H. Brownell, the overseer and assistant of the Petoskey Station.

‘T the fateful storm which swept over the Great Lakes on the 11th
day of N ovember, 1883, which will long be remembered throughout this
State by reason of the loss of life occasioned, Oren M. Chase, George

. Armstrong, and Charles H. Brownell, while engaged upon the work
of this commission, were drowned in Little Traverse Bay, opposite the
Village of Petoskey.

No man who knew either of them doubts that they each met death as

ravely and quietly as they met the dutics and responsibilities of life,
hor do we doubt that they made as brave a struggle for life as ever men
Wade when overwhelmed by cruel seas and bitter cold which no mortal
Strength or skill could overcome or long resist. For each possessed
the bess things that made life dear and worth a manful struggle to re-
tain, ag sterling characters, health, and a hopeful future of honorable
Usefulness in their chosen work, and, more potent still, homes where
their Joss can never be repaired.

Oren M. Chase was born at Rochester, in the State of New York, in
the year 1840, where hie spent his childhood, and at the age of about
t“f@nt)' years removed to Michigan, beginning life as a farmer near

Imondale. By his own efforts he cleared a farm of about 40 acres,
Upon which he remained for a number of years, and then returned to
Rochester to reside. After his returnhe was employed by the New

ork Central Railroad as baggage-master at Rochester. While con-
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nected with the railroad, Mr. Chase became acquainted with the pioneer
fish culturist, Mr. Seth Green, who, recognizing his many sterling qual-
ities, induced him to enter the employment of the New York Fish Com-
mission. Mr. Chase took up the duties with that energy and singleness
of purpose which were characteristic of the man, and made rapid ad-
vancement in the principles and practical detail of the work.

In the summer of 1875, Mr. George H. Jerome, then superintendent of
fisheries, applied to Mr. Seth Green for assistance in securing a com-
petent person to undertake Whitefish work at Detroit, expressing at.
the same time a preference for Mr. Chase. Mr. Green consented, and
Mr. Chase came here for the season to inaugurate that work. But little
time was required to satisfy the commissioners of Mr. Chase’s entire
competency, and he was given full charge of the operations, which were
8o successfully conducted by him that he was permanently employed.

Mr. Chase remained in charge of the Detroit hatchery until Septem-
ber, 1882, when he was appointed State superintendent of fisheries.
He entered upon the work at Detriot with the crude apparatus then
used, in the face of many discouragements, and achieved most honora-
ble success. To his unfailing energy, consummate skill, and thoughtful,
intelligent application to his duties, we owe all that is permanently use-
ful in this department. He has perfected and simplified the apparatus
for hatching by his invention of the automatic jar; and by his thought-
ful experiments and keen observation rendered safe and comparatively
easy the methods of gathering the ova, and thus made it possible for the
commission to meet the urgent necessity for operations that can be in-
creased almost without limit.

In addition to the skill and industry that made him a competent over-
seer of a single work, he had also the business capacity, good judg-
ment, address, and promptness of decision that made hiim an invalua-
ble superintendent. He was just and considerate to those under him;
loyal and most helpful to those under whom he worked. He never
spared himself or was afraid of work that promised to avert disaster or
give results of value. He was progressive, ready to learn, and never
content to rest upon moderate results or partial successes.

But admirable and valoable as Mr. Chase’s official and technical work
has been, he was more than a good officer in the force, or at the head, he
was an lonest, courteous, manly man. At this board we shall sorely
miss his practical counsel, and his ready sympathy with every sugges-
tion that looked to extended usefuluess of the work in which his heart
was so carnestly enlisted. ‘

Mr. Brownell had been employed for a number of years at the Poka-
gon hatehery, where he won the confidence and respect of all by his
intelligent devotion to his work, and his manly bearing. Upon the
recommendation of the Michigan commission he was appointed super-
intendent of the Nebraska commission, That post he relinquished on
aceount of a prolonged sickness in the winter of 1883, and upon his re-
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0(_)VGI‘.V this commission was very glad to welcome him back and secure
his valuable services.

Mr, Armstrong, while not a regular employé until September, 1883,
bad yet served for several seasons in gathering whitefish ova. Hehad
8ained the reputation of being one of the most skillful and capable
among experts. He was also well known for his industrious habits, hon-
Orable dealing, and good judgment. When the increased appropriation,
8ranted by the legislature, made possible extended operations by this -
Commission, Mr. Armstrong was the first man engaged.

They were three manly fellows that any commission might well have
‘Yeen proud of, as we were. They were threo fast friends, who were al-
Ways loyal to eacl other and themselves, their families, and their friends.
. And this minute is the saddest that shall ever be made upon these

€cords,

40— POACHIERS OR DESTRUCTIVE VISITORS OF FISH-PONDS,
By YJAMES ANNIN, Jr.

[Abﬂtract, by Chas. W. Smiley, of a paper in the Transactions of the American Fish
Cultural Association for 1831.]

I. Kingrismers.—The notes of this bird are heard from early spring
Wntil eold weather, and even before the spring season is opened, as if
“mpatient for it to come. e is never satisfied, being on the lookout
fom daylight till dark, and is ever ready for the plunge. He can
take ng many fish as the average sportsman.

_The best way to destroy him is by a small, round, steel trap, the kind
Without the shank or tail piece. Tasten it to the top of a 10 or 15 foot
Dole, near a fishing ground, where the bird may think it a splendid spot
or observations, and he will drop both feet squarely into the trap.

i‘;f&&Sionally it will take hawks and owls, but very few robbins or small
S.

II. Dyoks.—The domestic duck is very destructive, not only to fish
2""@1 fish eggs, but to the food of fish. I have scen the tame duck de-

our a trout 6 inches long. I have been annoyed by the wild ducks
Called saw-bills or shell-drakes, and I was not able to exterminate them

¥ 8hooting, Red flannel flags 1 found to have the effect of scaring
®m away, )

III. OwrLs.—The common hoot or screech owl will cause some trouble.

ue day I found an owl in a muskrat trap, some 4 inches under water.
Stg wag af:ter the fish food of the stream, such as the fresh-water lob-
ralx‘),scaddls worm, shrimp, &ec. They can be caught in the kingfisher
billlv‘ Hrerong.—The blue heron deals death with his long, heavy, sharp

t? everything in the fish line. He poaches mostly in the early
Oring and after dark, coming into shallow water, even within a rod
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of the house. He stands in the water perfectly motionless, and as the
fishes approach he strikes them. I have sometimes heard a great flop-
ping and disturbance in the water at night time, and npon going to the
place in the morning found heron tracks and a trout from half a
pound to one pound in weight with a hole in his back or side into which
you could put your finger. I suppose this fish to have been too strong
for the heron that had mortally wounded it.

To capture them,set steel traps in shallow water, taking careful pre-
caution to secure them, or the heron will fly away with them. When
you find him in the trap quiet him with a long club or a charge of shot,
lest the savage bird inflict a bad wound upon you.

V. BrrTerNs.—These birds are similar to the hierons, though smaller,
and do some damage. I always shoot them.

VI. MuskrATsS.—This animal feeds upon the caddis worm and other
fish food, undermines the banks, and eats off the screen slats. I have
seen a peck of empty caddis-worm cases in one pile on the bank at the
water’s edge, which had been left by the muskrats. These should be
trapped in the winter and spring; when their fur will sell readily. I
usually sell from §10 to $15 worth in a year.

VII. Minks.—The mink is the greatest of our enemies. If he gets
the notion of coming to your ponds he will annibilate the fish before
you know it. He usually enters at the same place. Set your trap just
under the water where he may slide into it as heis sliding into the pond.
I have seen a mink slide down the bank of a stream under the water
and come up with a fish time and again, with scarcely a failure. One
mink is good for a hundred dollars’ worth of fish in a short time.

VIII. SnakEs.—I have seen a 30-inch water-adder cateh a 5 ounce
trout, and have found three trout at a time in the stomach of the same
variety. A gentleman told me this spring that last summer he was
passing near a pond which contained brook trout, and he saw a snake
glide down the bank into the water, and as the water was clear he
watched it. - It went into some moss that was on the boltom of the
pond. Entering the moss from below, soon he saw its head appear in
the top of the bunch of moss, and then, for the first time, noticed a small
trout about 4 inches long that was almost over the snake’s head.
After slowly drawing its head out a little, it made a dart for the fish ‘
and caught him; .then the snake came out on the bank. The only
method I have found for dealing with them is to kill them whenever
they come in your pafh. In the months of May and June they may be
found along the banks of streams or ponds sunning themselves, when
a charge of No. 6 or 3 shot will put them on the retired list.

UNITED STATES Fisg CoMmMIssION, Febrvary 8, 1884,
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41.~-8UCCESS IN RAXSING LAND.LOCKED SALMON."
By Dr. C. H. BARBER.
[¥rom letter to Prof. 8. F. Bajrd.]

"1 was very successful with the land-locked salmon eggs which I .for-
merly received from you. Some of the fish have now been caught that
weigh 6% pounds, one party taking 23 in a single day.

RurLAND, V1., December 12, 1883,

42.-PLANTING IRISH SHELLS - HELIX ASPERSA MULLER—AT
WOoOD'S HIOLL, MASS,

By B. F. KOONS.
[From a letter to Prof. 8. F. Baird.]

According to your request, [ give you the facts concerning the Irish
8hells, Helixz aspersa Miiller, planted in connection w1th our work at
Wood’s ‘Holl, Mass., August 31, 1883. _

About the last ot July, as Mr E. A, Andrews, a former member of
the Fish Commission party, returned from Germany, his steamer
stopped at Queenstown for the mails, and while waiting there he went
ashore and gathered a few shells from walls along the sides of the
streets of the city. He said they did not seem to be active «t the time
but rather dormant, simply sticking to the stones in the walls. He
‘brought seven to Wood’s Holl, and gave them to me with a request to
Plant them at some place about the shores, remarking that the climate
of Wood’s Holl resembled that of Queenstown very much, and he
thought they would do well there. ~

Wishing to have a witness as to the place, &c I requested .Prof. E,
Linton to accompany me, and on August 31, 1883 we took the shells to
Bush Island, at the end of Long Neck, and placed them upon a large
Tock under a small bushy oak -tree, the largest upon the island. It
Stands 12 or 15 feet above the water and about the middle.of the cres-
Cent-shaped north side. -

In Binney’s “Land and fresh-water shells of Nérth America,” he
describes those from Charleston, 8. O., as introduced European species.
‘He also states that they havé been found at New Orleans, Portland, Me.,
Nova Scoua, and at at Santa Barbara, Cal. If they have ﬂouushed
elsewhere upon the continent in widely different climates, we may rea-
Sonably expect to establish a colony at Wood’s Holl.

MansrELD, CONN., February 23, 1884. .
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43.—A CHINESE METHOD OF FISH-CULTURE.
By SMART, GOLDSMITH, AND JOIINSON.

[Extract from The World Displayed; or, A Curious Collection of Voyages and Trav-
els, selected and compiled from the Writers of all Nations: By Smart, Goldsmith,
and Johnson. First American Edition, Vol. VI, Philadelphia, 1796.]

‘We cannot conclude our acecount of this species of animals and of
China in general, without mentioning a singular method by which all
kinds of fish are dispersed into different provinces even before they have
life. About the month of May the Chinese draw mats across the great
river Yang-tse-Kiang in order to stop the spawn, which they know how
to distinguish at first sight, though the water is scarce altered by it;
with this water mixed with spawn they fill many vessels, which they
sell to the merchants, who go thither at that season in great numbers
to buy it, and transport it into different provinces. This they sell by
measure to those who have fish-ponds belonging to their houses. In a
few days the young fry begin to appear in little shoals; but the differ-
ent kinds of fish cannot be soon distinguished.

44, —SIEAD IN OREGON WATERS—A NEW SALMON ITATCHERY.
By CHAS. I. FINELY.
[From a letter to Prof, S. ¥'. Baird.]

Last fall I caught a lot of shad, or what we took to be shad. They
were certainly of the herring family, and had what we call a saw under
the belly. I believe a lot of young shad were released in Upper Rouge

" River. This is the second year only that any of that species has ever
been seen here.

Mr. Ii. D. Hume, who owns the cannery at this place, and for whom I
have been foreman the past four years, has built a hatchery for salmon.
He had one here before, but ran it only one year. This he intends to
be permanent. I am running it and have so far, considering the cir-
cumstances, been very successful. I only had eight female spawners
and the corresponding males, for the hatcheries were hardly ready. I
have so far lost a little over 4,000 eggs in four weeks, the principal cause
being from diffused light, which I have overcome by battening up the
creek. I have splendid water, a ditch 3 miles long, a big reservoir 20
by 20 feet, 6-inch iron pipes, and two big flumes to feed through. Where
the screens are in the water it is splendidly clear. I will report further
progress.

ELLENSBURG, OREG., December 14, 1883,
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45.~NOTES ON THE FISHERIES OF GLOUCESTER, MASS,
By S. J. MARTIN.

[From letters to Prof. 8. . Baird.]

MACKEREL.—During the past week there have been 42 arrivals with
salt mackerel. They landed 8,000 barrels mostly No. 4 mackerel. They
average about 1,500 to the barrel. There were a few large ones. Last
Week small ones were plenty from Thatcher’s Island to Cape Cod. Ves-
8els coming from the eagtward report plenty of small mackerel as far
a8 Matinicus. Tour vessels from the bay of St. Lawrence brought
1,390 barrels, and reported mackerel plenty October 5 and G. They
canght as many as they could take care of. I think there will be three
vessels from Gloucester go down to the Nova Scotia coast after mack-
erel. The prospect for large mackerel is poor.

The mackerel from the Bay of St. Lawrence were of good quality
and sold for 14 a barrel without being culled. Large No. 1 mackerel
have sold for $23 a barrel; No. 2 for $14 a barrel ; No. 3 for $10 a bar-
rel; and there is no sale for No. 4,

GLOUCESTER, MAss., October 14, 1883.

Pollock and cod have been scarce this fall. Torty sail of small sraft
which were out two days on the pollock grounds, came in with 2,000
bounds. There are no sperling this fall, so that most of the boats will
use nets. :

GLOUCESTER, MAsS., October 28, 1883,

MAckEREL.—The mackerel-catehers are all at Provincetown. - Thero
are plenty of small mackerel in Barnstable Bay. Vessels make good
bauls when there is a chance to get ont. The weather has been bad
for seining ‘the last fortnight—wind northeast, with thick weather.
Small mackerel were seen schooling on Middle Bank last night. We
have got 13 sail of mackerel-catchers in the Bay of St. Lawrence,
and 15 sail have gone down to Cape Breton Island after mackerel.
There were plenty of mackerel schooling off Sydney, C. B., last Taes-
day. Some vessels made good hauls. Schooner Edward Webster,
Capt. Solomon J acobs, and schooner Warren I. Crosby, Captain Car-
roll, went through Canso last Thursday, bound for the Bay of St.
Lawrence, after maclkerel.

GLOUCESTER, MASS., October 28, 1883.

Gurorer’s cop FISHERY.—The vessels that go to George’s after
Codfish have done well. There have been three arrivals this week, with
40,000, 45,000, and 54,000 pounds of codfish, respectively. The time
£one was fourteen days. They used squid for bait.
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SqQuip.—Squid are plenty on George'’s, on Cashe’s, and in the Bay of
Tundy. They are plenty on the whole coast from Grand Manan, Bay
of IFundy, to Middle Bank. Vessels that have come in from Le Have
Bank and Brown’s Bank say there are plenty of squid on all the fish-
ing banks of the Nova Scotia shore. A few have been caught off the
mouth of the harbor.

HAvLBUuT FISHERY.—The vessels that go after fresh halibut have
done well. There have been-three arrivals this weck from the south-
west part of Grand Banks, with 65,000, 55,000, and 68,000 pounds of
fresh halibut, canght in 140 fathoms of water.

GLOUCESTER, Mass., October 28, 1883.

MOVEMENTS OF MACKEREL.—When the mackerel came on the coasts
of Massachusetts and Maine the large mackerel ecame first, and passed
to the eastward. Then came the small ones, which also passed to the
eastward. The latter came up inshore this fall. Boston Bay was full
of them all the time during the month of October. The large mackerel
were farther off shore. They came across Cashe’s. A few of them were
caught at Chatham. Some of the vessels which have come in during
the last two days saw mackerel on the northeast part of George’s.
Those mackerel came out of the Bay of St. Lawrence. They come up
the Cape shore as far as Cape Sable, then strike across to the north-
east part of George’s, and work southwest the whole length of the bank;
how much farther I don’t know. When they went to the eastward they
went down the whole length of George’s Bank, went across to Cape
Sable, and followed down the whole length of the Cape shore. Some
of them went through the Straits of Canso. Some of them went down
as far as Scatyry Island, and then took a westerly course in the Bay of
St. Lawrence. Some of the large mackerel went up Ly the island of
Saint Panl and were not seen afterwards. Some vessels which were
on the Labrador coast after herring saw large mackerel there. Accord-
ing to the last reports from the Nova Scotia shore there are plenty of
mackerel there working westward.

GLOUCESTER, MaAss., October 31, 1883.

MoN1THuLY SUMMARY.—The amount of fish landed at Gloucester
during the month of October was as follows: Shore mackerel 24,091
barrels; mackeral from the Bay of St. Lawrence, 4,343 barrels ; herring,
5,335 barrels; cod from George’s Banlk, 956,000 pounds ; halibut from
George’s Bank, 11,900 pounds; cod from Western Bank, 1,403,000
pounds ; halibut from Western Bank, 9,400 pounds; cod from Grand
Bauks, 2,133,000 pounds ; salt halibut {from Grand Bank 13,400 pounds;
fresh halibut, 696,000 pounds ; Greenland halibut, 90,000 pounds; pol-
lock, 588,000 pounds; hake, 36,000 pounds; cusk, 22,000 pounds;
haddock, 23,000 pounds; fresh cod, 12,500 pounds; mixed dried fish
by freight from Maine, 10,550 quintals; pogy slivers, 170 barrels; cod
oil sold here, 95 barrels ; cod imported from Nova Scotia, 700 quintals,

GLOUCESTER, MASS., November 4, 1883,
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MACKEREL FISHERY.—The shore mackerel fleet all hauled up. There
has been a large falling off in the catch of mackerel from last year:
There have been 218,000 barrels taken this year against 378,000 barrels
last year. There are 13 ,000 barrels on the whart to-day; last year at
this time there were 45,000 barrels. There are fifteen sail of vessels on
the Cape shore after mackerel. A dispatch came last night from the
Schoouer Charles C. Warren stating that they caught 270 barrels of
large mackerel last week in Margaret’s Bay, 35 miles to the westward of
Halifux; also one from schooner Warren J. Crosby stating that she
caught 300 barrels of large mackerel last week at Sydney. There is no
hews from the rest of the fleet. They are catching mackerel in nets all
along the Nova Scotia shore.

GLOUCESTER, MASS., November 11, 1883

A REMARKABLE HAUL OF MENHADEN.—A dispatch to the Boston
Herald under date of November 9, 1883, says:

“The menhaden steamners George Curtis and Vista of the George W,
Miles Company brought in over 1,000,000 fish last nighe.  Value, $5,000.
This news is enough to fire the heart of every menhaden fisherman with
joy. Itis a most remarkably large haul, particularly for this time of the
Year. The fish now are fat and unusually fertile in desirable material.”

GLOUCESTER, MAsS., November 11, 1883.

VESSEL STATISTICS FOR 1883.—The following are the numbers ot
vessels and of men engaged in different branches of the Gloucester fish-
eries during the year 1883:

Mackerel fishery, 122 vessels, manned by 1,708 men.

Grand and Western Banks fishery, 111 vessels, manned by 1,333 men.

George’s Bank cod fishery, 75 vessels, manned by 825 men.

Fresh halibut fishery, 22 vessels, manned by 318 men.

Shore fisheries, 56 vessels, manned by 448 men.

Greenland halibut fishery, 5 vessels, manned by 70 men.

There are, in addition, 25 smnall boats, with one man to a boat.

GLOUCESTER, MAss., November 11, 1883.

GALE ON GEORGE’S BANK.—They have had a hard time on George’s.
November 12 and 13 it blew a hurricane. Vessels arrived to- day with
decks swept, sails torn, bulwarks gone, and cables and anchors lost.
I'think the worst is to come. Some of the haddock vessels arrived
With the loss of dories and other damage.

MACKEREL FISHERY.—TWwo vessels arrived last night from the Bay
of St. Lawrence ; schooner Fannie Belle, with 425 barrels of salt mack.
erel ; and schooner S. R. Lane, with 200 barrels of salt mackerel. There
are five more to come from the Bay of St. Lawrence, and there are eight
8till on the Cape shore.

GLOUCESTER, MAss., November 18, 1883,
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MACKEREL.—Four vessels from the Bay of St. Lawrence brought
1,180 barrels of salt mackerel. On the 9th of November the schooner
Charles C. Warren caught 250 barrels of mackerel at one haul of the
seine in Margaret’s Bay, Nova Scotia. There are three more vessels
coming from the Bay of St. Lawrence with 300 barrels of mackerel each.

That will end the mackerel] fishing for this year.

GALE.—Fears are entertained for the safety of four haddock catchers
which were on George’s Bank in the gale of November 12-13. Had-
dock are plenty on George’s Bank, but there has been no sale for them
for the last three days. There are five vessels here with haddock to sell
to the slitters at three-quarters of a cent a pound.

GLOUCESTER, MAss., Novemher 25, 1883.

SUMMARY.—I send you the amount of fish landed at Gloucester dur-
ing the month of November. Shore mackerel, 6,572 barrels; mackerel
from the Bay of St. Lawrence 3,787 barrels; mackerel caught on the
Nova Scotianshore, 551 barrels ; George’s cod, 1,168,000 pounds ; George’s
halibut, 34,400 pounds; Western Bank codfish, 211,000 pounds; West-
ern Bank halibut, 7,900 pounds. Iish caught in cod gill-nets, 1,330,000
pounds codfish, 174,000 pounds pollock. Haddock ecaught on George’s
landed at Gloucester 495,000 pounds; shorefish, 21,300 pounds; hake
and cusk, 3,000 pounds ; haddock, 4,000 pounds ; codfish, 18,000 pounds;
pollock, 49,000 pounds. Codfish caught in Bay of Fundy, 51,000 pounds.

Fish on freight from Maine, 5,450 quintals hake, 500 quintals codfish,
40 barrels of herring. Fish imported from Nova Scotia, 667 quintals
codfish, 10 barrels of mackerel. TFish caught in cod gill-nets landed
at Rockport and Portsmouth during the month of November, 183,000
pounds. v

GLOUCESTER, MASS., December 3, 1883.

Cop AND HALIBUT.—The vessels from George’s Bank all brought in
good fares of cod. They found plenty of squid on the bank all the fall
and until last week, when the squid disappeared. None of the halibut .
fishers returned last week and the price of halibut was high. All that
the George’s vessels brought in sold at 20 cents a pound.

GLOUCESTER, MAsS., December 16, 1883,

MONTHLY SUMMARY.—I send you the amount of fish landed at Glou-
- cester during the month of December. George’s codfish, 610,000
pounds; George’s halibut, 22,000 pounds; fish caught in the cod gxll
nets, 1,120,000 pounds; he%h halibut, 230,000 pounds; mackurel 140
bdrrels haddock, 230, 000 pounds; cusk lo,OOO pounds; pollock, .5 000
pounds, Fish imported form Nova Scotia: 472 quintals of cod, 100
quintals of pollock, 50 quintals of hake, 22 barrels of oil, 600 quintals
of hake on freight from Maine. Smoked herring from Eastport, 5,000
boxes; frozen herring from Grand Manan,300 barrels. I'ish caughtin
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cod gill-nets landed at other ports during the month of December
300,000 pounds.
GLOUCESTER, MASS, January 1, 1884,

HEeRrRING.—There were three arrivals from Grand Manan with frozen
herrin g. Herring are selling at $1.50 per hundred.

There have been three arrivals from the banks with 20,000 pounds of
fresh halibut the last three days. They sold for 2 cents a pound by the
cargo. The George’s vessels find fish scaree. Tive vessels are bound
home from Newfoundland with a full supply of frozen herring.

VEesseLs.—Gloucester will have 50 sail on George’s after codfish.
There will be 5 vessels more engaged in fresh-halibut fishing this year
than there were last year. Tour new ones will be added to the fleet
which goes south after mackerel.

GLOUCESTER, MASsS., January 15,1884,

Herrine.—Four cargoes of frozen herring arrived this week from
Grand Manan. The herring are very plenty at Fortune Bay. The
Whole fleet of 32 vessels is coming home with full cargoes.

Havmur.—There have three vessels arrived from the banks this week
With 90 pounds of fresh halibut, which sold at 8 cents a pound by the
cargo,

GLOUCESTER, MASS., January 20, 1884,

MoONTHLY SUMMARY.—The amount of fish landed at Gloucester during
the month of January, 1884, was as follows: Salt cod, bronght from
George’s Bank (48 arrivals), 817,000 pounds; fresh halibut from George’s
Bank, 150,300 pounds; shore fisheries with cod gill-nets, $43,000 pounds;
frcsh halibut from Banks, 177,700 pounds; herring from Grand Manan,

2,620,000 by count; herring from Newfoundland, 3,714,000 by count; salt
hermm from Newfoundland 420 barrels; h'uldock Irom George’s Bank,
93,000 pounds; salt mackerel from (J(mso, Nova Scotia, 500 barrels.

GLOUCESTER, MASS., February 1, 1884.

HArisur.—The vessels fishing on the eastern part of the George’s
Bank are doing well. They cateh from 3,000 to 6,000 pounds of halibut
On a trip. The halibut bring a good price. The average result of a
tkr)ll) to George’s Bank is 18,000 pounds of cod and 3,000 pounds of hal-
1but,

HerRING.—I'rom St. John to Eastport in the Bay of Fundy, her-
ring are plentiful. The inhabitants of Newfoundland say they have
hever seen this fish so abundant. The thirty-six sail of vessels at New-
foundland are coming home with full cargoes of frozen herring, each of
Which averages 650 barrels. Twenty-eight cargoes of frozen herring

rought from Grand Manan average 350 barrels each. Tifteen vessels
ore are at Grand Manan loading. Herring sell at 75 cents per hun-
dred ere,
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The catchers find plenty of haddock on the George’s Banks. They
caught 40,000 pounds in one day last week. Halibut are scarce.
GLOUCESTER, MASS., February 3, 1884.

SUMMARY.—During the past week the amount of fish landed here has
been us follows: Ifourteen arrivals from the Banks, with 290,000 pounds
of fresh halibut; nine arrivals from George's Bank, landing 140,000
pounds of salt fish and 45,000 pounds of halibut; 305,000 pounds of cod-:
fish brought in by the vessels using cod gill-nets; six arrivals from New-
foundland with 2,930,000 frozen herring; one arrival from Grand Manan
with 250,000 frozen herring. There were 75,000 pounds of haddock
landed last week; 400 barrels of salt herring were brought in from New-
foundland. The weather is bad for frozen herring. The wind has been
to the eastward for the last eighteen days, with fog and rain. Some
of the vessels will lose one-quarter of their cargo by wet weather.

Happook.—Haddock are very plenty on George’s and full of spawn.
The haddock catchers in five days made trips averaging 50,000 pounds
to a vessel. The netters are doing well; they land the most of their fish
at Portsmouth and Rockport.

Prices.—All kinds of fish were low. Haddock sold for 1 cent a
pound, halibut for G cents, fresh cod for 24 cents, and frozen herring
for GO cents a hundred.

GLOUCESTER, MAss., February 18, 1884,

WEEKLY SUMMARY.—During last week there were 15 arrivals from
George’s Bank, landing 379,000 pound of salt cod and 34,500 pounds of
fresh halibut. Vessels using cod gill-nets landed 340,000 pounds of
large cod at Rockport and Portsmouth. There were 2 arrivals from the
Grand Banks with 70,000 pounds of fresh halibut. There was one ar-
rival from the Western Banks with 4,000 pounds of salt cod, and 16,000
pounds of fresh healibut. There was one arrival from Newfoundland
with 375,000 frozen herring; also one arrival {rom Grand Manan with
220,000 frozen herring. Schooner David A. Story made a trip to New-
foundland in twenty-one days, the quickest time on record. Nine ves-
sels are due from Grand Manan with frozen herring. Some of the
vessels using cod gill-nets have hauled up for the winter, three of them
having used up their nets. Haddock are reported very plenty on the
western part of George’s Bank. 'There has been so much haddock in
the Boston market that it sold for 1 cent a pound all last week,

GLOUCESTER, MASS., February 24, 1884,

MoNTHLY SUMMARY.—The summary of fish landed in Gloucester
during the month of February is as follows: Iifty-two arrivals from
George’s Bank aggregated 1,131,000 pounds of codfish and 169,000
pounds of {resh halibut. There were four arrivalg from the Western
Bank aggregating 75,000 pounds of salt cod and 54,000 pounds of fresh
halibut. There were 183,000 pounds of cod taken by the gill-nets in
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IDpswich Bay. These were eighteen arrivals from Grand Banks with
471,000 pounds of fresh halibut. There were : alsoninearrivals from New-
foundLmd bringing 3,615,000 frozen herring and 400 barrels of salt her-
ring, There were two arrivals from Grand Manan with 570,000 frozen
herring and one arrival from Halifax with 120,000 frozen hurmg. There
were two arrivals from George’s Bank with 110,000 pounds of haddock.

VEssELs.—There were 48 boats engaged in the cod gill-net fishery,
most of which landed their cateh at Portsmouth and Rockport. The
gill-net fishing will continue in Ipswich Bay during this month. The
cod caught on George’s Bank are small and come from the western end
of the Bank. They are full of spawn.

Pricuz.—The price of fresh fish this week has been ligh. Fresh cod
sold for 4 ecents a pound, fresh haddock for 3 cents & pound, and fresh
Lalibut sold for 21 cents a pound. The price of salt fish remains the
same as last week. TFrozen herring sold at 60 ceuts per hundred.

GLOUCESTER, MAss., March 3, 1854,

VESSELS.—Duaring the coming week there will be about 20 vessels
Starting south after mackerel and 15 of the Grand Bank fleet will start
this week. Last week 45 vessels arrived from George’s Bank with good
faves. 'There was a heavy gale there February 28 and 29. The wind
blew a hurricane from the northwest. All the vessels that have arrived
are more or less damaged, and fears are entertained for the safety of
the rest.

Last week there were 3 arrivals with frozen herring from Grand Manan.
Six more are on the way, which will close the herring business for this
winter, .

The cod gill-netters have not done much tlns week on account of the
rough weather.

The vessels fishing on George’s Bank caught their fish on tho western
edge in 28 and 30 fathoms of water; some of them had to cut their
cables to avoid collision. Some had their decks swept of bulwarks,
dories, and all.  Two men were washed overboard. Haddoclk are plenty

- on the western edge of George’s Bank., Four vessels arrtved in Boston
With 75,000 pounds each, which sold at 2% cents a pound, and was the
resulg 0{ two days’ fishing. »

GrovorsTigr, MAss., March 11, ]b84 ;

COD.—During the past forty-eight hours 13 vessels have arrived from
George’s Bank with an average of 30,000 pounds of ced to a vessel.
These were caught on the western edge in water from 20 to 30 fathoms
deep, Thefish weigh about 12 pounds each. Two vesselsfrom George’s
brought 60,000 pounds each while 2 vessels from Western Bank report
no figh,

The mackerelers are getting ready to go south ; 2 sailed last Saturday
and 6 to-day. By this week Saturday 25 vessels will have gone south.
Haddock continue plenty on George’s Bank. There are 25 cargoes .
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Boston averaging 45,000 pounds to a vessel. The price is low, only 1
cent & pound to-day.
GLOUCES1ER, MASS., March 17, 1884,

Cop.—The vessels from George’s Bank brought in good fares last
week, aggregating 1,142,000 pounds. Most of these fish were caught
in shoal water from 15 to 18 fathoms deep. The fish are of medium
size, and full of spawn, Vessels that went to the Western Bank report
the water very rough and fish scarce.

Pricus.—There were no fresh halibut landed last week., The price
was 20 cents a pound. On Thursday fresh halibut sold for 22% cents
~ per pound. The codfish from gill-nets sold for 1 cents per pound, and

haddock for three-fourths of a cent per pound.

SOUTHERN MACKEREL.—During the week 35 mackercl-catchers
sailed for the south, and 10 more will sail next week. There will be 75
vessels in this fishery this spring. Two more vessels have been lost on
George’s Bank, one fishing for haddock and one for cod. The loss oc-
curred in the gale of FFebruary 28-29. The George’s vessels find some
squid in the stomach of the cod, and also small mackerel 7 inches in
length.

GLOUCESTER, MASS., March 23, 1884.

SuMmMARY.—During the past week there have been 25 arrivals from
George’s with good fares. There has been no fresh halibut landed for
14 days, though some of the vessels have been gone 7 weeks.

HERRING.—There have been 6 arrivals from Western Bank mostly
with slim fares. There has also been 5 arrivals from Grand Manan
with frozen herring, the last being the schooner Margie Smith, which
arrived March 27. That closed the frozen-herring trade.

There are now 54 vessels in the south after mackerel. Last night we
had a hurricane which drove some vessels ashore. The snow in some
places is a foot deep, and the thermometer went down to 30° I,

GLOUCESTER, MAss., March 30, 1884.

MoNTHLY SUMMARY.—The total amount of fish landed at Gloucester
during the month of March was as follows: Codfish from George’s Bank,
3,468,000 pounds; halibut from George’s Bank, 69,370 pounds; cod from
Western Banlk, 286,000 pounds; halibut from the Western Bank, 48,900
pounds; fresh halibut from the Banks, 70,000 pounds; haddock from
George’s Bank, sold to be split on the wharf, 365,000 pounds; frozen
herring from Grand Manan, 2,263,000 by count. There was also re-
ceived by freight from Maine 600 quintals of dried mixed fish. The
schooner Reaper also brought from Maine 1,600 boxes of smoked her-
ring. The cod gill-nets have taken in March 1,137,000 pounds of cod.
The boats, 18 in number, engaged in this fishery are doing well.  Those
that have used up their nets are fitting out for the spring fishing. There
will probably be good fishing in Ipswich Bay all this month.

GLOUCESTER, MASS., April 3, 1884,
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Vol. IV, No. 7. Washington, D. C. April 17, 1884.

46.—REPORT ON THE CONDITION OF OYSTER-CULTURE IN

FRANCE IN 1881,
By DR. P. BROCCHI.

The following explanatory remarks were prefaced to the copy of Dr.
Brocehi’s report printed in the Journal Officiel : *

. “In respounse to a request long since made by the oyster-culturists of
the Bretagne region, and to the wish expressed by the senatorial com-
Illi_ssion on the replenishing of the waters, the minister of agriculture
and commerce, following out a decision dated the 30th of June last, has
established a course in oyster and fish culture, in the laboratory founded
by Coste at Concarneau (Finistére). This course, which was intrusted
to M. Brocchi, lecturer on zoology at the National Institute of Theoretic
Agriculture (Institute National Agronomique), began September 5, and
lag continued a month.

“Independently of the oral instruction, M. Brocchi is charged with
the making of researches throwing light upon the important questions
treated of in his course. He now addresses to the minister of agri-
culture and commerce his first report upon his observations regarding
the present state of oyster-culture.”

The preparation of the course of lectures on oyster-culture hLas led me
to visit the principal oyster-cultural centers of France. It seems highly
DProper to render an account of what it has been given me to observe
flul'ing this exploration and to present the actual state of oyster-culture
n our country.

ORIGIN OF OYSTER-CULTURE IN FRANCE.

This industry, so new and so essentially French, has made rapid pro-
Bress, It is not here necessary to give the history of oyster-culture.
Tts origin, however, is of recent date. Indeed, it was only after the
Publications and the efforts of M. Coste (1856-1858) that the.attention
Of the inhabitants of .our coasts was drawn to the possibility of raising
Oysters artificially,. These experiments, to which the state had dedi-
Cated considerable,sums, led to many others. M. Coste, with an en-
thusiasm which was perhaps excessive, but which, after all, produced
happy results, then declared that this industry would become a new
Source of wealth to France. The attempts made simultaneously in the
Otean and in the Mediterranean for the most part failed. However,
and it hag been too much forgotten, the experiment tried in Arcachon

Ay was crowned with success. From that time the start was given

- 80d the oyster-cultural industry made rapid progress. '
*Journal Officiel de la République Franpaise, Novembre 8, 1881, pp. 6181-6186.
Bull, U. 8. P, C., 84——7




98 BULLETIN OF THE UNITED STATES FISH COMMISSION.

BRANCHES OF OYSTER-CULTURI.

Oyster-culture comprehends two very distinet branches; on the one
hand, production ; on the other, raising and fattening.

The production is the gathering of the embryos of the oysters, and

~the saving thus of a great number, the loss of which would be inevita-
ble without the intervention of man. .

Lvery one knows that at the time when it is born the young oyster
is furnished with locomotive apparatus by which it is enabled to' swim
in the bosom of the sea. After having wandered a ceirtain time the
animal fixes itself on some extrancous body, loses forever its organs
of locomotion, and becomes the mollusk well-known to all. But these
embryos cannot fix themselves indifferently upon any substance which
comnes within their reach. - It is necessary for the latter to be snfficiently
smooth and clean. So it happens, in the natural condition of things,
that a great quantity of these little beings, this naissain,* find no ob-
jeets to which they can adhere, fall on the bottom of the sea, and soon
perish. At last, those which have been able to fix themselves under
favorable conditions find themselves exposed for a long time to many
dangers. 1t is to obviate these perils that oyster-culturists place in the
vicinity of natural beds various objects, designated under the name of
colleetors, destined to gather and preserve the spat.  When the latter
has attained a sufficient development, it is detached and delivered to
the raiser. !

The raising consists in supplying to the spat the conditions best calcu-
lated to promote its rapid growth, and, at the same time, sheltering it
as much as possible from the attacks of its natural enemies. ‘

Next, they proceed to the fattening; that is to say, they exert them-
selves to give to the animal that physical condition which makes it
sought after by the epicures.

CENTERS OF PRODUCTION.—1t remains for me to consider succes-
sively the 1gost important ceuters of preduction and raising. The two
points in France where production is carried on upon a large scale are,
first, Arcachon; second, the Morbihan.

ARCACHON BAY.

In 1853 the oyster-cnltural industiy did not exist in Arcachon Bay.
- At that period, in fact, one of our most distinguished pisciculturists,
M. Chabot I{arlen, published a report on this part of Irance, in which
one may read that the production of oysters was then absolutely neg-

*The term naissuin applied to oysters during all the earlier stages of their existence
is of frequent occurrence in French oyster-cultural literature, and is used many times
inthe course of the present article. 'When the mollusks are referred to in their pelagio
or free condition naigsain will be found to have been translated “fry” or “spawn,”
while in those instances in which they are spoken of after fixation, the word has heen
uniformly rendered into “spat,” familiar words in the American oyster-dialect, and
less ambignous than any others,—~TRANSLATOR,
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lected in the bay. It is just to add that M..Chabot foresaw then the
- Dossibility of raising oysters upon the tide-flats.*
Oysters had once existed in a natural state in Arcachion Bay, but
there, as everywhere, ignorance and improvidence had produced sad
‘Tesults, The natural beds were choked up with mud, and the oysters
Were disappearing rapidly. It was under these circumstances that, in
1860, M. Coste resolved to establish in this region some model parks.
Three places in the bay were chosen, and in all the success was com-
Plete. As a result, one of the new parks, that of Lahillon, with an area
of four hectares (9.88 acres), furnished, in 1866, more than 5,000,000
Oysters, Now, at the time when the work commenced at that point
there was nothing there but mud. - After having cleaned the earth they
Placed there 400,000 oysters (1865), and, as I have just said, in the fol-
lowing year the product surpassed 5,000,000. Such examples were well
- calculated to impress the coast population. Applications for conces-
8ions immediately became numerous, and, as I will shortly show, are
Continunally increasing in numbers. Some years later the Government,
finding its example no longer necessary, conceded its model parks to
the Société central des noufragés, only reserving a certain extent of
Oyster-beds which serve to supply the environing concessions with
Spawn. The reserved beds occupy an area of 200 hectares. No fish-
ng is allowed in them except about once in three years, and after a
Committee, in which the fishermen and the owners of parks are both
Tepresented, has given its consent. The maritime administration is
Very careful of this reserve. Every year 240 cubic meters of little
Shells are thrown on the surface of the parks, and so form natural col-
lectors, At the time it was last fished (1879) the reserve fnrnished
25,000,000 oysters, representing a value of about 250,000 francs [$50,000".
In the mounth of April, 1881, when I was able to visit it, the beds were
Covered with beautiful oysters, and appeared to me in excellent condition.
.The collectors employed at Arcachoun consist almost exclusively of
tiles, previously limed, and arranged in hives. Ten million tiles are
but out each year. The mostfavorable season for placing the collectors
“se.ems to be, in this region, from the 12th to the 156th of June. The
Plves remain in place until the month of October; some oyster-cultur-
Ists, however, allow the collectors to remain the whole winter in the
asin, The latter is a dangerous practice, the sput being liable in that
~Case to be destroyed by the frosts. However that may be, the young
Oysters are placed either in claires or in nursing-boxes. The claires of
Arcachon have been so often describedf that it does not seem to me

* In the original the author quotes the words of M. Chabot, *“dans la grande ean
sur.les C'raasats”; crassats being a local term for certain portions of tho Arcachon Bay,
Which are laid bare at each tide. These crassats, upon which numerous pares are now
]ocate(l, are separated from each other by channels formed by the currents which
Cross the bay in every direction.—TRANSLATOR.

t8ee Report of Commissioner for 1880, pp. 939, and post, pp. 957.
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necessary to return to them here. I will, however, recall the fact that
their depth varies, according as they are designed to receive the spat
already detached or the tiles yet charged with young oysters. Indeed,
a certain number of park owners leave the spat to develop for quite a -
while oun the tiles themselves. The use of nursing-boxes [caisscs] is
general at Arcachon; but, as they are very expensive, some oyster-cult-
urists have been obliged, in the interests of economy, to dispense with
them. In return, some establishments possess a considerable number
of them. Thus, in the month of April last, 4,000 boxes might be seen
in a single park.

1t does not seem to me, however, Mr. Minister, that this is the place
to enter into the details of the industry. I desire only to put before
you the proof of the importance of oyster-culture in thls part of France.
The following figures, which I owe to the courtesy of M. 'Lbopital, naval
commissary, have an interest, from this point of view, of the first order:

Statistics of the oysier-cultural industry in drcachon Bay.

Number of parks. Number Moan
Years. ————————————|of oystersex-| Value. |rprices por
Conceded. | Existing. ported. thousand.
Francs. Francs.
207 207 10, 584, 550 338, 705 40
4 301 7, 052, 000 282,070 40
30 340 4,921,210 11,175 16
G4 434 &, 509, 675 319, 186 87
30 - 464 10, 145, 687 410,784 45
2t 435 6, 511, 140 332, 666 58
276 761 4, 807, 500 208, 132 65
37L 1,132 10, 796, 740 537,615 50
106 1,248 | 25,710,750 | 1,150,807 | 41
1,175 2,413 42, 542, 650 1,745,050 45
620 8,039 | 112 715,233 2, 817, G30 25
300 3,845 196, 885,450 | 8, 941, 300 20
301 3,640 | 202,392,225 | 4,450,288 82
285 3,031 176. 500,225 | 4,426, 500 25
184 4115 | 160,197,275 | 3,034, 249 25
- 144 4,250 | 195,477,357 | 4,254, 466 25

It may beseen by an examinationof the figures, first,that the number
of pares, which in 1865 was only 297, was 4,259 in 1830; sccond, tbat,
during the same period, the number of oysters exported has risen from
10,584,000 to 195,477,375, representing a value of 4,254,465 franes; third,
that th(, total number of oysters exported from 1870 to 1850 has (,chueded
1,000,000,000, and it must be noted that no oysters can be sold outside
of the country until they have obtained a minimum diameter of five
centimeters.

THE PORTUGUESE OYSITER IN ARCACHON BAY.

It can also be seen that the mean price per thousand has very much
diminished of late years. This results from the great quantity of Portu-
guese oysters which have been introduced. And, in this connection,
Mr. Minister, I cannot pass in silence the excitement which was felt in
the pyster-cultural world following the introduaction in our waters of the
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Portuguese mollusk. Some distinguished oyster-culturists have, in fact,
held that the Portuguese oyster is liable to cross with the Ostrea edulis,
thus impairing the purity and diminishing the value of our indigenous
oyster. These persons cven announced that they had observed un-
equivoeal traces of this hybridization in the oysters coming from Arca-
chon. This statement caused so much interest among the oyster-cul-
turists of Arcachon that oné of the fishing inspectors in England urged
his countrymen to buy no more oysters coming from the Arcachon Bay.

Allow me, Mr. Minister, to lay before you the result of my observa-
tions on this point. Themollusk known under the name of the Portuguese
oyster does not belong to the same genus as our indigenous oyster,
While the latter ranks among the mullusks belonging to the genus Os-
trea, the Portuguese oyster takes place among those which eompose the
genus @ryphde, the species called Gryphée anguleuse (Gryphea angu-
lata, Lamarck). In other words, the Portuguese oyster is not an oyster
from a zoological point of view. To give any basis for the theory of
hybridization between the two mollusks, it would be first necessary to
Prove that the zoologists have made a mistake in creating these two
genera, and that Lamarck was wrong in separating the grypheas from
the oysters properly so called. Really, in the present state of science, it
is impossible to admit tlie crossing of two species belonging to different
genera, On the contrary, all that we know is opposed to the possibility
of such a hybridization. So that, I repeat, until it is demonstrated that
the genera Gryphea should be struck out from our classifications, the
fact of cross-breeding between the mollusk of the Tagus and our edible
oyster cannot be admitted. Even admitting the generic identity of the
two mollusks, the characters appealed to by those who believe in their
hybridization do not seem to have any great scientific valne. These
characters, in fact, only. relate to the coloring of the shell, and no one
is ignorant what a variation of color there may De in animals belong-
ing, incontestably, to the same species. Finally, to pass nothing in
silence, I will add that from experiments made by MM. de Montaugé
and Bouchon-Brandely (experiments which do not appear tome to have
been conducted with enough scientific precision) it would seem that the
Spermatozoa of the Portuguese oyster cannot fertilize the eggs of O.
edulis,

I can affirm, for my part, that during my stay at Arcachon I have
hot noticed anything which can make me Dbelieve in the deterioration
of the oyster coming from that region.

To recapitulate, I do not believe in the crossing of the.two mollusks;
but I hasten to add that the introduction of the Portuguese oyster into
our waters does not seem to me without danger. We know that when
two species are placed side by side in a limited space there takes place
between them what an illustrious naturalist has named the struggle for
existence. This struggle must sooner or later terminate in the defeat,
. the disappearance, of the weaker species. Under threse conditions, the
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Gryphwa and the ordinary oyster finding themselves face to face, the
latter must inevitably succumb. The Portuguese mollusk is incontest-
ably more hardy, more resisting, and also, it seems to me, more prolific.
The facility with which it propagates itself is, in fact, very remarkable.
It is known in what manner the Portuguese oyster took possession of
a part of our coast. Some hundreds of these mollusks, accidentally
introduced at the mouth of the Gironde, soon formed considerable beds.
I have this presenf year seen the collectors placed on the shores of the
island of Oléron covered almost exclusively with Portuguese spat. I
think then, Mz, Minister, that in most cases the culture of the Gryplcea
practiced in the vicinity of parks of common oysters may be accom-
panied with grave disadvantages.

And yet, I must repeat, I have no evidence at Arcachon of the en-
croachment of the Portuguese oyster. Here is, moreover, the entirely
disinterested testimony of M. Lbopital, naval commissary, to whom I
communicated my fears upon seeing the introduection of the Portuguese
oyster in Arcachon Bay daily increasing. M. Lhopital wrote to me
lately :

“ Before the question of hybridization arose, thls question of the in-

vasion of collectors by the Portuguese oysters had already agitated the
maritime population of Arcachon Bay. Someé park-owners had even
asked that the introduction of this oyster into our waters be strictly
prohibited, and at the beginning of 1878 the minister caused an inquiry to
be made upon the subject. Itis now recognized thatthedanger pointed
out was not serious. Ifor more than twenty years there have been con-
tinuously introduced great guantities of Portuguese oysters, coming
either directly from the mouth of the Tagus, from the bay of La Corogne,
from England, or from the mouth of the Gironde. Well, exeepting per-
haps one or two years, the reproduction of Portuguese oysters in the
bay has been noticed to be very slight, The collectors that have been
taken up this year contained none of them, so to speak, and I have had
much difficulty in finding any spemmens of Portuguese oysters on the
reserved beds.”

M. Lhbopital attributes this lack of reproduction on the part of the
Portuguese oyster in Arcachon Bay to the purity of the water and to
the absence of mud. I am much disposed to accept tlte explanation of
the naval commissary. It is, indeed, remarkable that wherever one
sees the Portuguese oyster propagate itself rapidly one can aver also
the presence of mud in suspension in the water. However, it appears
to me, Mr. Minister, that the oyster-eulturists of Arcachon should take
gome precautions and wateh attentively what takes place in their
parks. Only a slight change in the currents would be sufficient to
cause the water to become charged with mud and the Portuguese fry
to invade the collectors. I do not think, however, that the state neceds
to interfere in this matter otherwise than by its advice.

Such is, at the present hour, the condition of the oyster-cultural in-
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dI‘ISt-ry in Arcachon Bay, a condition certainly remarkable and worthy
of careful attention.
MORBIHAN,

Another important center for the production of the oyster exists on
our Breton coast. It is known under the name of the oyster-cultural
basin of Auray. The cultivation of the oyster in this region is of recent
date. Collectors were first placed in the rivers of the Morbihan about
fifteen or sixteen years ago. The center of the business is in the rivers
and inlets which open into Quibéron Bay. The oyster- -caltural estab-
lishments occupy successively, in going from east to west, the creek
of P¢, the river of La Trinité, St. Philibert Creek, and Auray River.
In most of these rivers natural beds exist. The most importauf are
those of Auray River, which are about 22 kilometers long, and those of
La Trinité River and of St. Philibert, which have a length of about 15
kilometers. Unhappily these beds are in bad condition. They have
this present year been carefully explored, with the aid of scaphanders,
and the results obtained are far from being satisfactory. IIere is, more-
over, a table showing the result of the oyster fishery in the Auray region
from 1876 to 1881:

Statistics of the oyster fishery in the Auray region, 1876 to 1681,

o B g 3 b
Number of per- s ca “5:; 25 2
sons ongaged. ] géﬂ '8 5 - 'E§
Locality. Yeors. 2% | £8 2n &8 &5
Mato. | Pewate. | 2~ | 3 L BT | £®
ale. | Tlemale. EQ ] & 5
- m | AE | B &R R
A hrs.m. Francs.| Franes.
;mv River and its tribu- | 1876} 1,782 |.......... 594 | 20 80 | 19,974, 000 35 | 432, 34
ar 1877 |1 1,664 832 623 1 13 00 | 13, 343, 000
. 1878 1, 852 448 604 15 45| 27, 145, 060
1879 2,183 447 782 8 45 | 11,173, 000
1880 | 2,879 491 809 ‘9 30 | 8,283,000
Lo oss 1881 | 2,516 445 882 | 15 00 | 11,061, 600
0 Trinité RIVOT veeveereenes 1876 420 [ecmnanonn, 133 10 30 2, 042, 400
' 1877 2B iiveennnn. 116 | 11 40 | 2,558, 000
1878 400 108 164 740 | 2,206, 000
1879 418 101 185 6 20 1, 058, 008 A
1880 198 79 88 415 257,000 | 8450 8,787
1881 167 112 83 4 50 601, 000 24, 50 14, 670

If we bring these figures to a single unit of measure, the number of
Oysters fished per hour by each person [dragucur,] the following results
are obtained:

AURAY RIVER.

[1876.—Bach person took per hour 546 oysters.]
1877.—TBach person took per hour 411 oysters.
1878.—Bach person took per hour 747 oysters.
1879, _Bach person took per hour 485 oysters.
1880.—Each person took per hour 315 oysters.
1881,—Rach person took per hour 262 oysters.
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TRINITY RIVER.

1876.—1I%ach person took per hour 453 oysters.
1877.—Bach person took per hour 453 oysters.
1878.—Each person took per hour 712 oysters.
1879.—~Each person took per hour 566 oysters.
- 1880,—Each person took per hour 322 oysters.
1881.—Each person took per hour 444 oysters.

‘We see then, clearly, that the beds are in a state of decadence. It is
true that in the Trinity River the average rose somewhat in 1881, bat
when one reasons fromn such slender figures (the total number of oysters
dredged in 1881 was only 601,000) averages become less reliable. Some
part of the bed, perhaps, which had remained unexplored during the
preceding years, was then fished, and gave a great number of oysters
which rapidly raised the average.

Notwithstanding this bad condition the prodnction of the rivers of
Auray is not unimportant, as the following figures show:

Number of maxr-
Scason., ketable oysters | Number of fry.
exported.
1876-"77 cevrnencnneaaannann 7, 260, 000 46, 056, 000
187718 caeeavnrnencaannnn 8, 094, 000 46, 004, 000
187879 « o eeneannmannnens 7, 684, 000 40, 526, 000
1870-"80 oo iiiiaaaa 10, 599, 000 87, 618, 000
1880—"81 coemeucninnenaraans 33, 325, 000 155, 418, 000

Some observations are necessary at this point. It must be remarked
that these figures are unavoidably Delow the reality. We are obliged
to depend for them upon the statements of the oyster-culturists, who,
continually fearing an increase of the license tax, are always inclined
to conceal the amount of their business. The number of oysters ex-
ported, both from Bretagne and from other oyster-cultural centers, is
evidently greater than that indicated by the interested parties. It
should also be noticed that the spawn is furnished, not only by the
natural beds, but also by the important reserves of oysters which are
possessed by several oyster-culturists. This explains the fact that, not-
withstanding the precarious state of the natural beds, the crop of young
oysters does not cease to be abundant. Consequently, one can see from
the figures which I have the honor to lay before you the marked in-
crease of oyster production in the basin of Aui‘ﬂy. In the season of
187677, the number of oysters exported was only 7,260,000. In 1880-81,
it reached 33,325,000.

The oyster-culturists of this region have to struggle against ‘a natu-
ral obstacle, the mud which abounds in the rivers and inlets of the
Morbihan. Owing to the ingenious arrangement of the collecting tiles,
they have succeeded in triumphing over this difficulty. The collectors
arranged in hives rapidly become choked with mud, so this arrangement
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has been discarded in favor of that which is known under the name of
bouguet or champignon mushroom. A dozen or fourteen tiles pierced at
Cach extremity are fastened together by means of iron wires. These
are attached firmly to the top of a stake from 1 to 13 meters long, which
can be easily fixed in the ground.* This system, the first idea of which
18 due to M. Leroux, has the double advantage of preventing the col-
lectors from being choked with mud and of rendering the setting of
these implements more easy and rapid. The time which appears to be
Inost favorable for setting the tiles, in Bretagne, is from the 1st to the
20th of July. This date is a month later than that at which the setting
. takes place in Arcachon Bay. The discrepancy is easily explained by
the difference in temperature which exists between these two parts of
our coast. : ‘

The use of nursing-boxes is not so frequent in Bretagne as in the Bay
of Arcachon. There are several reasons for this circumstance; the one
of the most importance is that, while the oyster-culturists at Arcachon
cannot export their oysters until they have attained the size of five
Centimeters, the Bretons have the right to sell them outside the country
in the condition of spat, and need not occupy themselves with raising -
them.

The question of the cost, also, plays a great part, so much the more
as the oyster-cultural industry is yet in its infancy in this region. Ti-
hally, a number of Breton oyster-culturists replace to a certain extent
- the use of boxes by the method which they call Phuitre i tessons (the
oyster on potsherds). This is what should be understood by that cx-
Pression: The young oysters are left on the tiles for a certain time;
Fhen, in place of taking them off, they break into fragments the collector
ltself. Each oyster is then adhering to one of these pieces—to one of
these tessons. This system, invented by one of our most distinguished
Oyster-culturists, Dr. Greppy, offers the advantage of placing the
oyster in the best condition to resist the attacks of its natural enemies,
the crabs, for example. Other oyster-culturists leave the oysters fixed
to the collectors two years. They place the tiles, charged with their
hal‘vest-, into submersible basins or simply into claires. The loss which
always follows the gathering of the tiles is thus greatly lessened, but,
on the other hand, some oysters are arrested in their development on
account of being too closely pressed against the others. '

RAISING AND FATTENING OENTERS.

I will not here enter into further details, but will now apply myself
to the raising and fattening centers, the most important of which are
Marennes and La Tremblade. "

MarENNES.—Marennes has been known for many years for the pro-
duction of green oysters ; but for some time this locality has been fur-

* For an illnstration and further description of the bouquet collector see Report of
Ommjgsioner for 1880, pp: 959-962.—~TRANSLATOR.
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nishing to commerce great quantities of oysters from other parts of
France, which are brought here to be raised and fattened.

The following figures, which I owe to the courtesy of M. Senné-Desjar-
dins, show the importance of the Marennes trade for the years 1830-81.

The number of oysters introduced at Marennes was one hundred and
ninety million, of which one hundred and thirty million were placed in
the live-boxes and depots, and sixty million, were placed in the ¢laires.
Of the one hundred and thirty million in the rivers about forty million
were Portuguese, and about ninety million French. The exportation of
oysters from this place amounted to one hundred and fifty-one million.
Of this number fifty-four million Portuguese and forty-seven million .
French came from the depots and rivers, aud fifty million came from
the claires. .

So, then, Marennes has sent off this year one hundred and fifty-one
million oysters, representing a value of 5,900,000 franes [$1,138,700].
For the reasons which I have already indicated, these figures should
be increased rather than diminished. Marennes, outside of the oysters
raised in its claires, has an important trade in these moliusks. Of the
one hundred and ninety million imported in 1880’81, only sixty million
entered the claires. It is also impossible not to remark how much de-
velopment the Portuguese oyster business has taken. The one hun-
dred and fifty-one million oysters sold this year are estimated to inclade
fifty-four million of the Portugurese species.

I must now dwell for an instant on the care taken of their claires by
the oyster-culturists of this region. Not that I wish to repeat facts
here which have been known for a long time, but because it appears to
me that the management of the claires of Marenues could be imitated
with advantage in other oyster-cultural centers.

The claires are located on the two banks of the Seudre. They are not,
like those of Arcachon, submerged at every tide, but only at-the height of
the spring tides. Some are even quite a distance from the river banks.
They are parceled out in such a manner that some are being prepared
while the others are in operation. The preparation of the ground takes
place generally in the month of March. It comprebends twooperations,
gralage and moistening. The gralage has for its object the purification
of the soil by evaporation ; it lasts about six weeks or twvo months. The
claires are cut, that is to say, the retention of water is prevented, and
they are no more visited by the sea except at the spring tides. They
dry up in the sun, crack, and grale. When the claire is graled, in other
words, covered with a very dry layer, fifteen days are spent in moisten-
ing it. A small quantity of water is caused to enter and remain. The
dry crust splits (sedélite—breaks in the grain) in the water; it produces
a sort of effervescence, and the final result is a uniform deposit.on the
claire of a creamy layer called humor. The oysters can then be put in
place, and commence to become green at the end of a fortuight, This
operation should be gone through every year. The oysters are placed
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on the bottom of the claire and spaced with the hand. About five
thousand are spread on a surface of thirty-three acres.

Until the present time the industry of Marennes has consisted exclu.
sively in raising and fattening. We may hope shortly to see produc-
tion introduced into this locality. In fact, the marine commissary of this
district, M. Senné-Desjardins, is applying himself actively to this ques-
tion. Having lived a long time at Auray, M. Senné-Desjardins is
abreast of all the questions connected with oyster-culture. His intelli-
gence, and tbe interest which he carries into his labors, give ground
for the hope that this new undertaking will be successful.

COURSEULLES.—ADVANTAGE OF FRESH WATER.—On many other
points of our shore the raising of oysters is carried on. I do not think
that I ought to pass here in review all the localities where this industry
is prosecuted. I will, however, ask your permission, Mr. Minister, to
say a few words to you regarding one of these oyster-cultural centers
which appears to me to possess a peculiar interest.

I wish to speak of the parks which have for a long time existed at
Courseulles. These parks are situated in the mneighborhood of the
Seulles, a little water-course which empties into the sea in this part
of our Norman coast. The canals, through which the oyster busins
communicate with the sea, are so disposed that when the sea rises it
cannot, during the neap tides, pass over their flood-gates. Consequently
the water is not renewed during this period. During the spring tides
the salt water can enter the canals, but only after mixing itself with
the fresh water of the Seulle. Undiluted sea-water never penctrates
into the parks, V

Now it has been long noticed that the oysters placed in the basins of
Courseulles fatten rapidly and become of a particularly delicate taste.
I repeat these facts because it seems to me to result from all that I have
learned of others, and from all that I have been able to observe by my-
self, that the mixture of fresh water with that of the sea is a condition
which, if not indispensable, is at least most advantagcous for the fat-
tening of the oyster. At the same time, the currents incontestably
exert a favorable influence on the raising, the growth, of these mollusks.
French oysters transported to the mouth of the Thames, in water nearly
tresh, speedily acquire qualities which make them sought for by
epicures. A great quantity of mollusks sold under the name of Ostend
oysters have no other origin. It has also been remarked that the oysters
gathered in the Chesapeake Bay are much fatter than those fished on
other portions of the American coast. It is quite probable that this
favorable condition is due to the numerous streams of fresh water which
empty into this bay. I think then that the fattening of the oyster
should be.recommended on all parts of our coast where the natural con-
ditions are such that a mixture of fresh and salt water can be obtained.
At Lorient several establishments, where this desideratum is realized,
are on the bread road to prosperity. These examples could easily be
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multiplied. They have endeavored, for some time, to practice raising
and fattening in the basin of Auray. The oyster-culturists have here to
struggle against the obstacle arising from the small degree of firmness
which the soil presents. They succeed in triumphing over these bad
conditions by macadamizing the mud. For thatthey cover the ground
with sand and stones which end by forming a bed sufficiently resisting.
I think that the Breton oyster-culturists will be able to thus raise
oysters, but I very much fear that the fatten'ing will not give good results
in this region. . In fact, except at a few privileged points, the want of
fresh water will be a serious obstacle to perfect success.

MEDITERRANEAN COAST.

‘While oyster culture is comparatively flourishing on our ocean shores,
it is not represented on our Mediterfanean coast. Allthe attempts made
in former times by M. Coste were without the desired results. I think
that it is useless to dwell upon those unfortunate experiments, but
there is some interest in examining whether the oyster industry should
be finally abandoned in this part of France. Several species of oysters
at present live in the Mediterranean. These species are the following :

1. The Ostrea edulis and its varieties. This oyster seems to live only
with difficalty in the Mediterranean, at least in the part of it which
washes our coast, and it never forms beds. Some individuals are found
on 2 muddy bottom, at the depth of thirty to sixty meters, off the mouth
of the Rhone.

" IL. The O. cyrnusii. This oyster very much resembles the edulis. It
%5 principally distinguished by the greater length of the hinge-groove.
It lives in the briny pools on the eastern coast of Corsica.

III. The O.cochlear. 1 cite this species simply for the sake of mention-
ing it. It is, indeed, a very small and rare mollusk, inhabiting great
depths (100 to 140 meters). It possesses no interest from a gastronomic
point of view. ’

IV. The O. stantina.—This is a small species, rather abundant at Tou-
lon, more rare on the rest of our coast. It seems to prefer to inhabit
impure waters.

Among these species only two are interesting from an oyster-cultural
point of view, the O. edulis and the O. cyrnusii. All the attempts which
have been made up to this time have related to the O. edulis. Thus M.
Coste used for his experiments oysters coming from the coast of Bre-
tagne. Now, as we have just said, this species of oyster seems to prop-

agate itself with difficulty on the Mediterranean coast. Many zoilo-
gists attribute this circumstance to the fact that the sea-water here is too
salt. However that may be, it appears to me that new attempts shounld
be made, directed this time to the oyster of the Corsican coast, the 0.
cyrnusii. I am led to think that this species would give good results if
it was introduced into the lagoons which are so numerous along our
- southern coast, and to which I have already had the honor of directing
your attention.
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OONDITION OF OYSTER OULTURE AND DANGERS THREATENING IT.

Not only does the new industry place a great quantity of mollusks
on the home market, but it also exports a considerable number. Thus,
in the last year, the Trench oyster-culturists sent to London twenty-
eight millions of oysters. Belgium, likewise, receives several million
apnually. . However, I am convinced that oyster-culture could attain
a much greater development if it could be protected from certain dan-
gers that menace it, some of which, at least, are really grave. Permit
me then to show you these dangers and the means which, in my opinion,
should be put in operation to combat them. I have already had occa-
sion to describe to you the rapid decadence of the natural beds. That
is, without contradiction, the most formidable danger which threatens
the oyster-cultural industry. It is important, then, to search for the
causes to which should be attributed this state of decay.

Two principal facts can be appealed to. It is necessary first to cite
the pillage of the beds, which is carried on incessantly, The thefts are
committed in open day. The plunderers not only attack the reserved
beds, but have even been seen to install themselves on parks belonging
to particular persons, break the nursing boxes [caisses, . e., caisses ostré-
ophiles—nursing boxes, or cages], and carry off the contents. The em-
ployés of the navy, notwithstanding their good will and devotion, are
not in a condition to oppose the depredations of these hardy robbers.
In fact, the means which the maritime authorities have at their disposal
do not permit them, under most circumstances, to follow and appre-
hend the robbers. Pirates of this kind, provided with rapid boats,
* knowing admirably the ground on which they operate, and always taking
advantage of foul weather, are usually very difficuls to arrest. Coast-
guards cannot work with effectiveness except when they can have steam
lannches at their disposal. This means, already recommended by Mr.
Senator Robin, appears to me the only one which can assure a serious
surveillance. Bunt this isnotall. 'When, by a happy circumstance, the -
robber has been captured, the punishment which awaits him is really
ludicrous. One may see & man who in a few hours has stolen oysters
worth 200 or 300 francs, condemned to pay a fine of five francs!

Another quite important cause of the decrease of the natural beds is
their too frequent dredging. We know that to arrive at marketable
size the oyster needs a time which may be estimated at two or three
years. On certain portions of our coast, and notably in the rivers of
Auray, the dredging takes place every year. The fishermen are rec-
ommended, it is true, to throw back into the sea the oysters which are
too small; but who cannot see that this recommendation has no eﬁect?
Ncccbsauly, then, dredging should not be allowed on the same bed
more than once in two or three years. Such is the practice adopted at
Arcachon, and I have had occasion ta say that its results are excellent.

Another cause which opposes the development of oyster-culture, in
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Bretagne at least, is the too high rent, as I believe, which is exacted
from the concessionaires of lands. In fact, while the rent at Arcaclon
is from thirty to forty-five francs per hectare, according to the position
of the parcs, the Breton oyster-culturists pay not less than one hundred
franes for the same extent of land. Now these lands are not adapted
to any other use; they are absolutely valueless mud-sloughs (vaséres).
The charge of 100 francs per hectare is, then, much rather that of a leas-
ing than that of a coneession. This is really a considerable tax, which
lights on a new industry that merits, in every respect, to be protected
and encouraged. In fact, outside of the interest which it possesses in
itself, it should not be forgotten that oyster-culture gives occupation
every year to a great number of persons, women and children, who would
not be able, without that circumstance, to engage in any work, ever so
little remunerative. '

GOVERNMENT ACTION REQUIRED.

I think it would be desirable for the Government, I. To place at the
command of the coast-guards a number of steam lannches, the only
boats which can pursue with success the pillagers of our natural beds.
I1. To regulate the dredging of these beds in such a manner that none
of them can be fished except once in three years. IIL. To recommend
to the competent authorities a greater severity in the punishment of
thefts committed to the prejudice of the oyster-culturists. IV. To di-
minish the rent required from the concessionaires of parks in the Breton
" region, so that the amount of this tax will not surpass that asked from
those of Arcachon Bay.

ADVICE 10 OYSTER-CULTURISTS.

In regard to the advice to be given to the oyster-calturists, such ad-
vice will naturally find its place in the course which you have seen fit
to institute. The persons who are engaged in this industry can, more-
over, do much by themselves. In this order of ideas I will point out
the. foundation of oyster-cultural societies. The oyster-culturists of
Auray have had the idea of grouping themselves together thus. Their
reunion, which has taken the name of the Ostreacultural Society of the
Bassin d’Anray, has already furnished excellent results. This society
publishes a monthly bulletin, and, moreover, has, founded an oyster-
cultural muséum of great interest to all those who concern themselves
with questions pertaining to the cultivation of oysters. This example
should be followed in all the oyster-cultural centers.

ACKNOWLEDGMENTS.

Such are the facts, Mr. Minister, to which I would desire to direct
your kind attention. In concluding, permnit me to tell you how much
I have been aided in my researches by the agents of the maritime admin-
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istration. M. Broquet, lieutenant commanding the man-of-war Mous-
tique, MM. the naval commissaries Senné-Desjardines, Lhopital, Gestain,
and Castelin, have procured for me valuable information. If I have been

.able to record in this report some facts possessing interest, I certainly

owe it to the kind complaisance which I have met with from the per-
sons whose names I have just mentioned.
PAR1s, October 30, 1881,

47.—~A NOTE ON THIE CUBAN EEL,
By SETH E. MEEK.

In Poey’s Synopsis Piscium Cubensium and Enumeratio Piscium
Cubensium is recorded a species of the genus Anguilla, Anguilla cubana
Kaup. With a view of testing the characters assumed to distinguish
this from our species of the same genus. I have carefully compared
specimens collected by Professor Jordan in Cuba with specimens from
Wood’s Holl and one specimen from Chewalla Creek, Alabama, and am
unable tofind any constant difference. Ihave also compared these spee-
imens with a number brought from Venice by Professor Jordan last
summer. They present the same difference found to exist in specimens
from both sides of the Atlantic examined by me last May (Bull. U. 8.
Fish Comm. 1883, 430). In my opinion Anguilla culana cannot be con-
sidered as a distincet species, but as strictly identical with the Anguilla
rostrata. Below is given a table of eleven specimens, two from Cuba,
three from Wood’s Holl, one from Eufaula, Ga, and five from Venice.
The proportions are given in hundredths of the length to end of last
vertebra. All the specimens mentioned are in the museum of Indiana
University. Iamindebted to Professor Jordan for valuable aid.

Locality. 8 § i
cCREE
2] w
= | = ' o : g t EF g
= R e 2
Dimensions, Fg E I Fa L"Je ° 8 °-§ °8
o ] ] @ | o s 3 3 3 3 3 ?L‘g gls g(,%
98 g |elig |28 |88 (818 |g8ckem
S 21| 8|8 22 (8|8g|8=E=ET
Ll 8|88 |lw|w|m|aigaid (o |¢ |&
ce a o D < 3 ] o | b 4]
mmB?l?m>>>>>d<ﬂ<
Length of BOAd «nreenrmemerennnaarnenss 18 133! 134 144! 18 | 123 113 112) 123) 12 | 12! 13gl12187
Distanco from ond of snout to front of i i
AOTBAY ©oe ez aaan 343) 353, 863 347 34 | 81| 27 | 30 | 28 | 303 20 | 55 (28} [343
Distance from end of snout to front of
ANAl .. . ieeiii it ieeeeeniae aene 443| 45 | 454 46 | 44 | 424 42 | 44 | 42 | 43} 43} 4471428 145}
Distance from front of dorsal to front of .
.......... .- |20 | 0 93 113 10 | 11315 | 14 | 14 | 134 143] 93(14 |10}
63) 6] 6| O 55 5| 43 43 5| 5} 53 b5 6k 6
Length of pectora 4 4] 4 4F 4| 4| 33 83| 4| 4] 4] 43| 3% 44y
Depth of body at frout of anal .. G| 61 61 54 53 53 53 54 63 61 6| 5%l 6
istance from gills to vent . ... 314 30 | 803 31} 30} 2}7) 304! 81 29f 314 81 80}30§ 303

Length of speeimen in inchos. . ....... Ths.1j16.2113, 11‘21. 74. 45 1. 8}11. 5 0. GI S A TN | B N ceee




112 BULLETIN OF THE UNITED STATES FISH COMMISSION.

48— WHITEFISH, LAKE.- TROUT, AND BROOK- TROUT IN FRANCE.

[Extract from Proceedings of the Society of Acclimatization.*]

. The manager of the piscicultural establishment of Bouzey writes to
the agent-general: “I have the satisfaction to announce to you that the
Salmo namaycush are magnificent and very vigorous. We have had no
losses up to the present time, though the absorption of the yelk-sac
will be complete in eight days. The eggs of Coregonus albus have
turned out finely, and there are nearly as many alevins as there were
eggs. Tive thousand of them have been put in the lake of Girardins,
10,000 in the Bouzey reservoir, 4,000 in a special piscicultural basin
well adapted to them, and 1,000 remain on the tables, which we will try
to raise if it is possible. The eggs of Salmo fontinalis are beginning to
hatch and promise a fine result.”

Mr. Leon d’Halloy writes to the recording secretary : “I have received
the eggs of Salmo namaycush and of Coregonus forwarded by the society.
The Coregonus eggs have been hatched in the German apparatus which
you caused to be sent to me. This apparatus has given excellent re-
sults; the eggs remain always very bright, and clean themselves very
readily, as you told me would be the case. The alevins have been set
free. Be particular to recommend to put the young of this species in
deep water (of at least three meters), otherwise they will be lost at the
age of six months; before that age they may be raised in water 50 centi-
meters deep. The Salmo namaycush are coming out well and the alevins
are very vigorous. :

“All my fish are doing finely. Some of my Salmo fontinalis (those
which you saw) reproduced this year. The alevins are more vigorous

" than those from the eggs which I have received during the year from
New York. I am satisfied with the Loch Levin trout. What made me
judge ill of this species the first was that, as with the Salmo fontinalis,
the journey of the eggs in ice causes the embryos produced to be less
vigorous.”

49.—CARP IN AN INSTALLMENT OF SIHAD FREOM JAMES RXVER.
By E. G. BLACKFORD.
[From a letter to Prof. S. F. Baird.]

A barrel of shad arrived to-day in our market that were caught in
the James River, Virginia. Among them was one German carp, weigh-
*ing 3% pounds.
Nuw YORK, April 4, 1884,
* Bulletin Mensuel de la Sociélé Nationale d’Acclimatation de Irance, Mars, 1883, pp.
186, 187,
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Vol. IV, No. 8. Washington, D.C. April 23, 1884,

50 —INSTRUCTIONS FOR TAKING WHITE.-FISI EGGS.
By SEYMOUR BOWER.

Employés engaged in collecting white-fish eggs for United States Fish
Hatchery at Alpeua, Mich., are desired to observe the following in-
Structions : )

Care should be taken to use live, ripe fish only. The spawners are
ripe when they discharge their eggs freely, in a liquid stream, when
Pressed along the belly towards the vent. The males are ripe when
they yield the male principle or milt promptly by stripping with the
thumb and fingers just forward of the vent. The ripe females can quite
easily be distinguished from those that are not ripe, simply by touching
the belly, the former being very soft and the latter more or less hard.
In cases of doubt, however, it is well to take up the fish and try to start
the eggs by crowding ; if ripe, the eggs will flow freely with a moderate
pressure; if unripe, they come away, if at all, in-bunches, Tish from
which the eggs are running when taken from the net are in perfect spawn-
ing condition (if alive) and may be manipulated at once.

‘White-fish from trap-nets usually live twenty to thirty minutes after
lifting, sometimes much longer, according to the weather ; but the males
are too far gone for use whenever the milt is clotted or too thick to mix
freely with the eggs.. Whenever there is a scarcity of male fish good
milters may be laid aside a few moments and then used a second time.
Milt mixed with blood should not be used.

To hold a fish securely, place its head between the left arm and side,
and grasp it firmly with the left hand just forward of the tail ; this leaves
the right hand and arm free to press out the eggs and milt. Hold the
vent of the female close to the bottom of the pan, so that the eggs will
not be injured in dropping ; then, with the whole hand adapting itself
tothenatural curve of the belly, press orcrowd slowly forward towards the
vent, repeating the movement until the eggs are all discharged, or cease
to flow freely. Then add the milt from two or more males as soon as
Possible, and mix thoroughly, but carefully, with a feather or the tail of
a fish. Another spawner may now be stripped into the same pan, and
nilted as before, if there is one near at hand so that it can be done with-
out delay ; then set the pan aside and continue to take eggs as before,
in another pan, and so on. Allow each pan of milted eggs to stand not
less than two nor more than five minutes; then add water until the pan

" is about two-thirds full. In very cold wéather, however, it is sometimes
necessary to add the water to the eggs immediately after milting, to pre-
vent freczing, About fiftcen minutes after the first water has been

Bull. U. 8. F. 0., 84—38
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added, pour it off, rinse the eggs through one or two waters, and trans-
fer them to a pail filled with water. TFill the pails not more than half, or
at the most two-thirds full of eggs, and dip or pour off the water and
refill with fresh as often as once in half an hour, until the eggs are trans-
ferred to the shipping ecrates or floating boxes, or are delivered at the
hatchery. _

Eggs must remain in pails or vessels, with frequent changes of water,
at least four hours before being placed in the shipping crates; but where
floating boxes are’provided, they may be transferred thereto at once, on
arrival at shore. :

When ready to fill the crates, wet the flannel trays thoroughly in
cold water; dip up the eggs with a perforated dipper, allowing them
to drain, and with a feather spread them uniformly on the trays, three
or four layers deep; then drain still further by tilting the tray and in-
serting a knife blade between the flannel and frame to allow the drain-
age to escape. It is important that the eggs should be moist, but not
dripping.

Place the filled crates in a cool place, out of the sun. 'The tempera-
ture should not be above 50°, nor must the eggs be allowed to freeze.
In all cases forward to the hatchery as soon as possible. Make every
effort to handle every spawning fish; and once obtained, the eggs must
not be lost through carelessness or negligence. IEmployés remain at
their stations until ordered elsewhere or to discontinue, and accompany
the boat to which they are assigned on every trip to the nets,

ALPENA, M1cH., November 1, 1883,

51.—_EXCHANGE OF LAND-LOCKED SALMON EGGS FROMNM DMAINE
FOR LOCH LEVEN TROUT OVA FROM SCOTLAND,

By Sir JAMES G. MAITLAND.
[From a letter to Prof. 8. F. Baird.]

I am happy to say the 5,000 land-locked salmon ova you so kindly for-
warded me through Mr. F. Mather arrived in first-class condition on the
morning of March 19. The eggs are not quite so large as salmon ova
from this (the Forth) district, but are larger than those of salmon from
the Tweed this spring. The effeet of the epidemic with which that river
has for the last several years been affected having been (by killing out
the old fish) materially to reduce the size of the ova.

1 would like to send you some of our Scotch Loch Leven trout ova
which I have successtully introduced into New Zealand. If you will
kindly let me know how the cases should be addressed, 1 will forward
them from here the week beginging Monday, November 24, Our best
ova in this country always hatches out in December, while the ova from
younger fish is frequently not spawned till February.

STIRLING, SCOTLAND, March 21, 1884.



BULLETIN OF THE UNITED STATES FISH COMMISSION. 115

52.—~SUCCESS OF FISH-CULTURE.
By MAX VON DEM BORNE.

[Translated by Charles G. Atkins from the circular of the German Fishery Union. ]

It cannot be often enough repeated that not every kind of fish
thrives in every water, and that we can expect success in fish-culture
only when we put the right fish into the right water. If fish fry are to
be planted in lakes or rivers, such places should be chosen for the de-
posit of the fry as the fish themselves would select. Where failure is
complained of, it is commonly the case that a species of fish has been
planted in uncongenial waters, or it has been forgotten that the limited
amount of fish food afforded in the water can only sustain a correspond-
ingly limited weight of fish,

When they undertake to stock the Havel at Potsdam with one or two
year old salmon, bought anywhere, failure is to my mind certain. The
~ lake trout lives in lakes and resorts to rapid brooks to spawn on stony
ground; therefore I hold it to have been wrong to plant the fry of this
fish in lakes and carp ponds as soon as they had absorbed the yolk-sack.
The same is true of the brook trout introduced from North America,
whose fry were planted in lakes, while they naturally inhabit stony
brooks. Vain 1consider the turning out of salmon fry at the mouths
of the streams, and the planting of young German char in brooks, for
the former is at home in brooks, the latter in lakes. The grayling is
not so widely distributed as the trout, and it is difficult to determine, in
case of a river not already inhabited by this fish, whether it is suitable
for grayling or not. In some instances the planting of grayling con-
tinued for several years has been unsuccessful; probably these waters
are not adapted to the species.

Where, however, the appropriate conditions of existence are afforded
the fish, and there is no lack of sustenance, success is not wanting.
The transplanting of our brook trout to Australia, of our carp to Amer--
ica, of the California salmon and the brook char to Europe, are facts
that admit of no doubt.

The successes of fish-culture are, of course, more readily observable
when small bodies of water, brooks or lakes, are stocked than in case
of large river systems; they are easier recognized in the culture of loeal
fishes than of the migratory kinds that run to the sea and spend most
of their lives there.

SUCCESS OF SALMON AND SEA TROUT CULTURE.

The REline.—Von Winterstein reportsfrom the Mosel distriet that the
inerease of salmon in the Prims is yearly more evident. In the Sauer
the yield is extraordinarily abundant, as well as at the junction of the
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Sauver and Mosel. In the Lower Mosel the salmon catch is satisfactory,
Baron von Diicker, at Menden, says that there are a good many salmon
in the Rulr as far as they could ascend in the long-continued low stage
of the water over the almost impassable dams on the Rubr (with a favor-
able stage of water they used to ascend as far as Herdecke), so that
the Westphalian fish-culturists may have the satisfaction of asserting
that they have accomplished something. At Werden, for instance, sal-
mon of all sizes can be seen morning and evening continually leaping.
1t is an interesting circumstance that at Witten, in September, Mr.
Carl Lohmann took a 53-pound salmon in the Ruhr with an artificial fly,
a red palmer 20 millimeters long. At Hattingen many salmon have been
taken—in the Schleuse, as the reporter says. We hope that the capture
is not accomplished in the same way as it used to be in the now abol.
ished trap at Mihlheim. In the Main salmon appear more plentiful
than formerly (report from Hammelburg). The greater part of the
Rhine salmon are caught in Holland, and the most of them come to the
market of Kralings-veer. Since 1870, when the fish-breeding establish-
ment at Hiiningen came into German possession, a great number of
salmon fry have been turned out in the Rhine Valley. The following .
table shows that since that time the salmon fishery has improved, though,
to be sure, it cannot be shown how much fish-culture has contributed to
it, since the final result is the product of sundry factors in part unknown.

CONDENSED STATEMENT OF RECEIPTS OF SALMON AT XKRALINGS-

VEER.
1870 (i i iteiea e iaeeee ey s 21, 687
3 1 5 23, 209
1 17 32, 228
1878 oo it e e i et s e 58, 384
3 2 S 77, 080
B 37 5 J SRR 56, 436
< TPt 42, 293
3 3 44, 580
B T e 49, 691
B 7 PR 38,914
L 41,736
1881 ... ..... g .- 44,376
1882 ...l N e ee a4 e teese st 55, 079
1 P 79, 008

For the months of October, November, and December, 1883, it is as-
samed that the catch will average as in the thirteen years preceding.
It will be seen that 1883 is the best year since 1870, even exceeding
1874, .

From the Iims district Von der Wengen reports that in July of this
year, in the Werse, at Munster, the run of salmon _was very good. The
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Weser, according to G. Seelig, in Cassel, is now richer in salmon than
formerly.

The Elbe—~Prof. A. Trie, of Prague, communieates the information
that so many salmon were caught in the valley of the Llbe in Bohemia
that the price sank to one mark (24 cents), and in June to half a mark
per pound. Formerly it was more than double these figures, Between
Leitmeritz and Kolin, according to the testimony of . Podhorsky
(fisherman), more than 1,000 salmon have been cuaght this year, a num-
ber hitherto unheard of. The most of them weighed 8 or 9 pounds.
Schools of young salmon were also observed in the Moldau and Elbe, on
their way to the sea.

The Saale, though barred by difficult dams, was visited by sﬂmon,
and several were taken in the Upper Saale. Count Rantzau, at Breiten-
burg, in Holstein, reports that in the Stér the salmon were more abun-
dant than formerly.

The Oder.—According to High Forester Ahlborn,. of Schinthal, the
inerease of salmon in the Kiiddow for the past four years has been re-
markable ; especially have many more small and medium-sized salmon
been observed

At Borkendorf many salmon were caught at the spawning time, but
no eggs fecundated. More efficient supervision is desivable there. Ac-
cording to a report of the Fishery Union for East and West Drassia,
small salmon of the size of Swedish anchovies (Strémling) were observed
in great numbers the past summer in the Drage. The fishermen of
Diiesen had, as I am informed by Justice Prietz himself, & good catch
of salmon. There were caught 64 salmon, of 14 to 33 pounds weight,
that brought 1.1. marks per pound, so that the fishermen received 1,400
marks for them. This autumn the net fishery is still better. At Dric-
sen, up to the middle of September, 148 fish of 16 to 35 pounds had been

“canght, and as the fishing season lasts till mid-October, the total catch

"must be reckoned at twice that number at least. 1In the Drage the
cateh at Steinbusch is reported likewise good, and the fishermen of
Usez, at the mouth of the Kiiddow, are said to have taken 8 salmon in
a single night.

Mecklenburg rivers.—Councilor Brussow traveled in the spring with
an official of the land district of Doberan along a part of the Baltic
coast to iuquire into the results of the planting of salmon fry, and which
he found to have been very considerable. TFormerly in the district of
Doberan on a stretch of coast 24 miles long lived three sea fishermen, of
whom two followed the fishery only as a secondary occupation, and
obtained but a scanty subsistence. Since 1880 the salmon fishery has
become more important, and now in the same district there are eight
fishermen subsisting exclusively and with comparatively araple earn-
ings upon the seca fishery. Their catch consists mainly of salmon, sea
trout, and herring, with a few flatfish and cusk. The magistrate of Wis-
mar reports that the salmon fishery has much improved, and that in
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consequence a certain Captain Bade has established himself in the
nelghborhood of the city and engaged in the sea-fishery exclusively.
At the mouth of the Warne many hundreds of salmon are now yearly
caught. In consequence the magistrate has petitioned Horr Brussow
to have 30,000 to 50,000 salmon eggs hatched for him and the fry planted
in the Warnow basin. On the whole coast of Mecklenburg the salmon
fishing has experienced a remarkable improvement. I am sorry to say
that undersized salmon are also caught and secretly sold.
Schleswig-Holstein.—Von Stemann, at Rendsburg, writes that the
Rhine salmon was extinet in these waters, but that now it is caught
more plentifully than the sea trout. In the fall of last year fine speci-
mens were sold at 50 pfenings (12 cents) per pound. Up to October
5, in the Treene, between Eggebeck and Tarb, 64 salmon were caught,
To get salmon spawn several large inclosures were constructed to hold
the fish until ripe. Since the fishermen catch plenty of sea trout, brook
trout, and the hitherto unknown Rhine salmon, the repute of the Fish-
ery Union grows year by year. The salmon have now reached a weight
of 8 pounds each. In 1881 9 males of 3 to 4} pounds were taken, and
in 1882 the first mature females of 6 pounds were caught, and 5,000
eggs fecundated. The Luhnan and Wehrau have got a very good stock
of trout and sea trout, through the planting of fry. The results of fry-
planting always counsist in increase. Between Flensburg and Alsen-
langballig many salmon and sea trout were taken this winter, which
were in great demand, and brought the fishermen from 1.50 to 1.70 marks
per pound. But a short time ago, in the neighborhood of Flensburg,
at one haul 50 pounds of sea trout were taken, which brought the fish-
ermen 80 marks. At Owschlag about 500 pounds of salmon and sea
trout are szght in the winter. The Eider, below Rendsburg, yields
many Rhine salinon and sea trout weighing from 3-to 7 pounds apiece.
The cateh of salmon and sea trout at the village of Brammer, which
is very considerable for so small a stream as the Jevenau, gives striking
proof of the increase of these fishes through the planting of fry. B. Els-
ner, fish-breeder at Alt-Muhlendorf, reports that since the founding of
the fish-breeding establishment, from a comparatively small number of
planted fry, noteworthy good results have followed. Of the fry of sea
trout liberated in 1881, according to the statement of fishermen, great
quantities (basketsful) of the size of medinm herring were caught at
Eckernfoerde in 1882, in the basket-nets that stand in the bay of Eckern-
foerde. In the spring of 1882 sea-trout fry were turned out at Neu-
stadt, and now, as the fishermen say, in the bay of Neustadt, small sea
trout are talken at every haul of the seine. Since great success has been
experienced in other parts of the province also, the fishermen, otherwise
Lard to convinee, take a lively interest in the matter.
. The German Fischerei Zeitung, No. 24, reports from London, under
date of August 15, that the salmon fishery in Scotland has been extra-
ordinarily productive the past month, so that the price fell to 6d. per
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pound. The rigidly enforced close season of the salmon rivers, the pro-
hibition of fixed instruments of capture at the river inouths, as well as
the protection of the young salmon and the spawning places in connec-
tion with the vigorous employment of artificial salmon culture are gen-
-erally regarded as the most important causes of the improvement in the
salmon fishery.

North America.—In the report of the Commissioner of Fisheries for
1879 (published in Washington in 1882), page 698, Livingston Stone
makes the statement that since artificial fish-culture has been carried on
in California the salmon have increased immensely in the Sacramento,
so much so that, although the canneries have increased and the sea-lions
and the fishermen also, the salmon have nevertheless made a steady
gain in numbers, or, in other words, the fishery commission has, with the
aid of artificial hatching, beaten the sea-lions, the canneries, and the
fishermen combined,.

SUCCESS OF THE CULTURE OF BROOK TROUT.*

Tk DANUBE.~—The Fishery Union of Waldmiinchen has since 1879
yearly deposited several thousand trout fry in the brooks tributary to
the Regen. In consequence the catch of trout has considerably in-
creased.

THE RHINE.—Every fishery lessee is required to turn ous yearly in
the leased waters 100 trout fry for every cubic meter of water supply,
and the trout-fishing is thereby remarkably improved.

Wiirzburg.—The “ Fish Brook ” was fishless; it was stocked with 5,000
trout fry per year for three years past, and now it swarms with fish, of
which the largest weigh a pound. :

Bibelhausen near Saarburg.—The mountain brooks flowing into the
Lower Mosel are now well stocked with game fish, and fishing is very
remunerative.

Birkenfield.—Since 1878, 5,000 young trout have been yearly turned
out in the Traun Brook Valley. Now trout occur there in plenty; even
in the vieinity where formerly trout belonged to the rarities, edible
‘trout are now again caught. The net result of artificial fish-culture is
here gratifying.

Montabaur.—The Gelb Brook yields notably more eatable trout sinco
it has been regularly stocked with trout fry.

Deutz, on the Sieg.~TFranz Goebel turned out trout fry below Deutz
eight years since. The fish ascend at high water as far as Deutz, and
many trout now occur there, as was not the case before.

Barmen.—Burdet Chevalier stocked the brooks that he had bought
and rented with trout fry, and now has far more edible trout in them
than before. :

* Bach item in the following paragraphs, relative to brook trout, soa trout, char,
grayling, whitefish, carp, and eels, is -accompanied by a reference to individual au.
thority for the statoment. The names being mostly unknown to American readers,
they are omitted by the translator.
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Fiichten, near Neheim.—In consequence of artificial fish-culture, the
Rubr and its tributaries in the neighborhood of Fiichten are now better
stocked with trout than formerly.

Menden.—Baron von Duecker caught, May 23, with a gmy artificial
fly, between 4 and 6 o’clock, forty-four trout and one grayling, a conse-
quence of the planting of trout fry in the Honne; also on thé Upper
Rubr he had a good cately, especially on the spots where, in the spring,
trout fry had been planted. °

THE WESER. Lauterberg~—The improvement in the stock of trout
through the planting out of fry is very noteworthy, 13 to 2 pound trout
being taken much oftener than formerly.

THE ELBE.—C. Arens, of Cleysingen, near Ellrich, in the Hartz, sev-
eral years ago placed several thousand trout fry in the canal that feeds
his mill, which before had no trout; these were re-enforced by some
small fish that had escaped from a rearing pond. On September 21, of
this year, the water was drawn off to cleanse the mill canal, and on that
occasion 48 pounds of the finest trout were taken under the causeway
bridge, besides small trout and {iry in quantity. The millers of the
neighborhood also find to their astonishment beautiful trout in their
water-wheels, as has not in a single instance occurred before for a decade.
From which may be seen the use of planting fry, and that it is not ad-
visable to cateh too small fish. The mill canal has a gentle current,
muddy bottom, a smooth shore, a maximum temperature of 77© TFahr.,
and is rich in insect life. The water is better for trout than spring
water. Although they cannot spawn in it, they grow better than in
a swift, stony brook. The water is often much roiled by rains, yet the
trout stay in it and do well. The fish turned over to the cook, even
those weighing 14 pounds, bad white flesh, fat and toothsome.

Ilonigsbruck in Saxony.—Through artificial culture trout are estab-

"lished in wild brooks where they did not before occur.

Toe ODER. Sprottau.—The town turned out trout fry four years
ago, and in consequence trout are now often taken at Sprottau.

Toe WEICHSEL.—Miller A. Ohlert, of Somers-in-on-the-Brahe, catches
fine trout for the table, the product of the planting of fry.

Christburg.—A. brook, utilized for trout culture, affords an abundance
of table trout for private use and for sale.

Mecklenburg-Schwerin—The northern outlet of the great Schwerin
lake had formerly no trout, but brook trout of 6 pounds weight are now
caught there—a result of fish culture.

Allow me to add a single instance from England. As I was fishing
this spring at Walton, above London, I was informed by my friend, T.
R. Sachs, and other members of the Thames Angling Preservation Soci-
ety, that the trout fishery has wonderfully improved in consequence of
the planting of trout fry. Mr. M. Cooper Morris writes me, that besides
the Thames troat, lake trout and American brook trout were also taken.
Certainly the catch is ten times as great as a few years ago. Formerly
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it was understood that a Thames angler needed three years for the capt-
ure of a single specimen of the giant trout living in the river. Last
Year one gentleman took 80 good trout. Next to the late Mr. Frank
Buckland, unquestionably Mr. James Forbes has obtained the greatest
return. He has a small but very prettily arranged fish-breeding estab-
lishment near Chertsey. bridge, and in ten years has set free in the
Thames a total of 120,000 to 150,000 trout fry. At Sunbury, also, has
artificial breeding been effective in improving the trout fishery of the
Thames. At the annual dinner of the Thames Preservation Society, a
list was submitted of trout taken with the hook in a single week in May,
1883, between Chertsey dam and Kingston. It embraces 18 trout,
weighing in theaggregate 109 pounds 14 ounces, thus averaging 6 pounds
each. There was universal satisfaction over the sueccess, and not a
doubt has come to my ears that artificial culture deserves the credit.

Mr. R. B. Marston, reports in the London Field, of October 30, that
Mr. S. Wilmot has in the International Fishery Exhibition in London an
11-pound New Zealand trout that was sent to him by the Otago Acecli-
matization Society; it was caught with the hook, and larger specimens
are often killed. About twenty years ago trout eggs were sent from
England to New Zealand, and from those has it resulted that the rivers
of that region are now stocked with noble trout. Dr. Francis Day re-
ceived from New Zealand two beautiful trout in ice; they reached Lon-
don in good condition, and are undoubtedly Salmo fario.

LAKE TROUT AND CHAR.

Oekonomierath Briissow, of Schwerin, Mecklenburg, caught last
winter in his lake, with the coarse net, several 3-pound trout.

Zwdtzen, near Jena.—The char flourishes very well in several ponds.
in Thuringia. According to Oberbiirgermeister Schuster, of I'reiburg,
the success of the planting of ehar in the Lake of Constance is beyond

doubt.
GRAYLING.

(Reports are given from seven different localities, showing in each case
an increase of grayling resulting from the planting of iry.)

WHITEFISH.”

In the Schleier Lake in the Bavarian Alps, in the autumn of 1882, the
first ripe whitefish were taken. There were Coregonus marena, the well-
known fish of the Madui Lake, which have been introduced to the for-
mer locality since 1878 by the German Fishery Union.

Snccess has likewise attended the introduction of Coregonus Wart-
manni, the ¢ blaufelchen” of Lake Constance, into North German lakes.
A spent male was taken February 24, in the Talter Lake, a part of
Spirding Lake. According to Professor Benecke, it was 34 centimeters
long, 7.5 centimeters high, 4 centimeters. thick, and weighed 305 graws.
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On both sides were visible, on seven rows of scales, the remains of the
excruscences of the spawning season. In the same lake among smelts
there was taken, April 6, a second specimen of ¢blaufelchen,” which
was identified by Professor Benecke, and which measured 32 centimeters
in length, 7 centimeters in height, 3.5 centlmeterb in thlckncsa, and
weighed 284 grams.

Mr. Ohlert, of Somersin, in West Prussia, reports that Mr. Caspari
took 60 blaufelchen with the coarse net in winter in the Summin Luke,
where formerly only small marsens occurred; three years ago fry of
Madu marena and blaufelchen were introduced. Professor Benecke
identified a spent male 22 centimeters long, 6.5 high, 2.7 thick, and
weighing 220 grams. The same fish was sent to Dr. Gemmiger, of
Munich, and by this gentleman also was recognized as a blanfelchen.

(Five other instances are given of successful breeding of the white-

fish in German lakes.)
CARP CULTURE.

Sprottau.—A few years since, two-year old carp were placed in the
Sprottau, and fine large specimens were taken this summer,

Potsdam, July 15, 1883.—The planting of carp in the waters of Pots-
dam district has been attended by evident success.

Berneuchen (Max von dem Borne).~—Since the lakes of Berneuchen and
the Mietzel have been regularly stocked with yearling carp, these waters
have been wonderfully productive of beautiful, great table carp. The
same is true of the Bétzen Lake of Délzig, but there it was not possible
to catch great numbers of carp until, last winter, the net was enlarged
s0 that the whole lake could be swept at a single draught under the ice.

The success was complete. The net contained all the fish it could
hold, mainly carp. 'The largest of these, about 4,000 pounds weight,
were taken out, and the greater part turned back to allow the carp to

grow larger.
EEL CULTURE.

Years ago Director Haack, of Hiiningen, got a great quantity of eel
fry from French rivers, and in the spring sent them by mail to all parts
of Germany. From the planting of these fry in the lakes and rivers
very good results have followed, in several cases within my own knowl-
edge. This fall a spring pool, unconnected with any other water, and
without outlet, was fished. Four eels were taken; they were one and
three-fourths years old, and the poorest weighed one and one-quarter
pounds. In the spring of 1882 a few specimens of eel fry had been
placed here to observe the growth.

On the profitableness of eel culture, Mr. Nehrkorn-Riddagshausen
(Braunschweig) says that a short time ago he had a small pond fished
out that he had a few years before stocked with 500 young eels, and
hat about 250 young eels were found, ranging from one-fourths to one
kilogram (.55 to 2.20 pounds), some specimens weighing even one and one-
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half kilograms (3. 3 pounds). The cost of thé above 500 ecls, post paid,
amounted to 6 marks ($1.92); the proceeds of the sale of 200 eels was
200 marks ($64); some 50 partly-grown eels transferred to another pond
had, besides, a value of 20 marks ($6.40). Such success should induce
owners of stagnant fish waters to make a trial of eel culture.

Of special interest is the attempt to introduce the eels to the waters
-of the Danube, where, as is well known, this fish does not occur, As
the Bavarian Fischerei Zeitung, No. 13, reports at Grossomehring, near
Ingolstadt, about the middle of Juue, in the old bed of the Danube,
there was taken an eel G0 centimeters (23.7 inches) long, weighing 500
grams (18 ounces), which was very lively and well fed.

33.—-NOTES ON COD, SHRIMP, ETC., AT COLD SPRING IIARBOR.
By FRED MATHER.
[From a letter to Prof. S. F. Baird.]

At high tide the tom-cod (microgadus) run up to the hatchery and eat
the fresh-water shrimp, gammarus (?). 1 have a fyke-net set, and took
ten of them to-day, aud all had their stomachs crowded with this food.
At high tide the water near the hatchery is only of a density of 1.02 to
1.05, and I have there taken menhaden, bluefish, tom-cod, Muranoides
gunnellus (L.) Gill, and a species of Pleuronectes which I hzw«u not worked
out. I see that the M. gunnellus, tom-cod, and the flat fish will soon
spawn. Have only taken one gunnellus; kept it a week in a jar of salt
water, and it died to-day. Itseggs were large and within a few days of
ripening. It had only one ovary.

CoLp SrriNg HARBOR, N. Y., October 14, 1883.

54, —CARP CAUGHT IN OGEECIIEE RIVER,
By GEORGE A. HUDSON.
[From a letter to Prof. 8. I', Baird.]

I sent to the National Museum to-day some small fish-which were
caught in the-fresh water of the Ogeechee River, in a trap which had
been set for herring, rockfish, &c. Being the first of the kind ever
seen in this section, they are sent to you for identification.

SAVANNAH, GA., April 14, 1884,

Norg.—The fish sent by Mr. Hudson arrived April 16, 1884 (N, M. Ace., No. 14280),
and proved to be five carp of about one pound weight.—C. W. 8,
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55.—CARFP APPEAR FEBRUARY 7, TAKY THE IHHOOK, AND ARE
EXCELLENT EATING.

By B. D. PALMER.

Being under the impression that, in this latitude, carp spent the en-
tire winter in the mud in a state of torpor, I was greatly surprised by
seeing one spring out of the water in my pond last Thursday, February
7, within thirty-six hours of the disappearance of the ice which had
covered the pond for six weeks preceding. I tried my hook and line
and caught five. Every day since, they have come to the surface for
bread, although one day the mercury was as low as 38°. To-day they
took the hook as freely ds in summer; and I caught 80—ranging from
5 to 13 inches in length. Nearly all were seale-carp. They were par-
ticularly good, being firm and delicate ; much better than those caught
in the summer. This size are much better as pan-fish ‘than the very
large fish.

SANDY SPRING, MD., February 13, 1884.

536.—COMISTON DE PISCICULTURA DE LA REPUBLICA MEXICANA,

By ALFRED V. LA MOTTE,

[Comisionado General.]

With regard to the foundation of the Mexican Fish Commission, I
would state that last year the Government of Mexico opened communi-
cation with me relative to the feasibility of restocking its waters with
good fishi. This culminated in my going to Mexico and making an ex-
amination of the principal waters of the central portion of the republic
in connection with other investigations which they wished made. On
the receipt and aceeptance of the reports, the Government tendered to
me the honor of commissioner of fisheries for the republic, which I ac-
cepted. I proceeded to locate a national hatchery at the springs of
Chimealapan, in the State of Mexico, and carp breeding ponds in the
park of Chapultepee, as I believe this latter fish will thrive well in
most of the small lakes. On my return to Mexico, a Board of State
Cominissioners will be appointed for each State, and will proceed as
rapidly as circumstances will permit toward stocking the rivers and
inland waters. After completing my inspection of the rivers and lakes
this year, I can form a more correct idea of my future movements, but
go far as my present knowledge goes, I can see no reason why fish
shounld not abound in the waters of Mexico.

GLEN ELLEN, CAL, April 8, 1884,
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37.~NOTES ON FISHING PRODUC'.'[“S EXPORTED FROM SAN FRAN-
CISCO, CAL.,, DURING THE YEAR 1883.%)

By W, H. DALL.

The following notes and tables give the result of a laborious search
through the detailed exportations cited in the Market Review of San
Trancisco, upon which the accuracy of the figures depends, except
cept in the case of exports by rail, which in the railroad tables are given
in pounds of freight without valuation, so that the value has been ar-
rived at by assigning an assumed value derived from the average value
of similar material exported by sea. This may be a little too bigh, as
the weight of cases, &c., are probably included in the returns, but there
is no doubt that the valuation of the shipments by sea (except in the
matter of a few standard articles like canned salmon) is greatly under-
estimated. ' ’

These notes and tables give information which has a certain value,
even if merely approximate in precision, and which cannot be found
clsewhere. It was thought, therefore, it might be acceptable for the
Fish Commission Bulletin.

Table 1 shows the exportation by sea and rail of invertebrate pro-
ducts. No absolute form being required for exports the classification
is confused, but is given just as furnished by shippers.

The dry shrimp meats are prepared by the Chinese in California, win-
nowed of their shells (which go to China as a valuable fertilizer), and
are sent not only to China but wherever large numbers of Chinese are
found—as Anustralia, British Columbia, Hawaiian Islands, and Peru.
The value of this apparently almost worthless fishery carried on by a
few niserable but industrious barbarians is certainly surprising.

The column ¢ Haliotis” includes not only the shells which alone are
shipped to England, but the dried meats of Haliotis rufescens, which are
prepared by fermenting under a bed of horse manure and then desic-
cated in the sun. These last form the bulk of the exports to China
and Chinese colonists in other countries. Under the head of ‘pearl
shell” are included only the shells of the ¢ pearl oyster? fished in the
Gulf of California and brought thence to San Francisco for transpor-
tation to Europe. The column of ¢shells unspecified” includes both
Haliotis and pearl-oyster products as well as a small proportion of shells
used for *shell work?” or scientific purposes. There is unfortunately
no means of classifying the different sorts of exported shell.

The shipments by the Southern Pacific Railway include chiefly goods
on route for Kurope via New Orleans. ‘Those by the Central Pacific
probably go to Europe via New York, excepting the small guantity

*Read before the Biological Society of Washington, April 5, 1834.
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used by manufacturers in the United States. Good quality of pearl
shell, especially of the selected Haliotis, is now cited at over a dollar
apound for fine buttons and pear! jewelry. Only the Haliotis shell is
the product of our own shores, the others being from Mexican waters.

TABLE 1.—Invertebrate products shipped by sea and rail from San I'rancisco, Cal., in 1883,

§ Dr; Shrim C Shells
Shipped to— : shnmyps. wholls, | Haliotis, |Poarlshell.ly, oiiid g | Valuo,
$2,820 |, oone.. $18 |oeeeeeeen) eeme e, $2, 847
188 1. T PR T e 168
78,785 $26, 288 18,780 $9, 885 $3, 665 122,518

I FOTRRAS SRR 6,462 {oenenenrnann 63,255 79, 602
RO 1,260 1, 260
5, 644

76, 700

Central Pacific Railroad ... 0. -cooo oot |oen i i [erinn e ceness 76,700 X
Southern Pacific Railroad ..|....oooveeeul i e e 278, 187 278, 187

Total values......... 82, ssnl 26, 288( 26, 105 9,885 425, 085 570, 254

Table 2 shows the exports of certain sorts of fishery products by rail
and sea, and the above notes in regard to destination of railway freight
apply also to this table. The same difficulties of classification also ap-
pear here.

Fish unspecified, canned fish, and dry fish are chiefly cod products;
canned salmon seems to be always so specified. ¢ Fish bones” go to
China for manure. “Fish wings” are the lateral expansions of the skate,
which make a gelatinous soup ; “fish sinews?” are a kind of isinglass;
“ Chinese goods” are the male organs of {he sea-lion, dried, used as an
aphrodisiac; the galls are used in cleaning silk ; all these are exelu-
sively prepared and shipped by and for the Chinese. ‘

Much of the oil shipped was unspecified; the amount of ¢ fish oil”?
given is ouly that specified to be such; the total was perhaps twice as
much more. Of walrus ivory 31,120 pounds were received in 1883, It
is now extremely high, quoted at $4 and $4.50 in New York, though the
valuation of the shipping list is only $1 per pound. Two hundred and
eighty barrels of walrus oil were taken,

Of whale products not included in the table there were 1,208 barrels
of sperm oil, 11,917 barrels of whale oil, and 162,244 pounds of whale-
bone obtained by the fleet of 1883. Oil works for refining the catch
have been recently established in San TFrancisco, and but little of the
oil will hereafter come east,

The canned salmon statistics represent the movement at the port but
not the total cateb, much being shipped from the Columbia River and
Vietoria. Of 155,000 cases of Alaska salmon canned in 1883 only
36,000 were shipped from San Francisco. The movement in canned
salmon will be largely decreased hereafter, as the Northern Pacific Rail-
way will now ship and control the movement of all salmon bound east
by rail from the Columbia, leaving to San Francisco and the two other
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roads only the catch of the Sacramento River and a few small streams
“of the California coast. The mackerel of the table is all Eastern mack-
erel; most of the herring is Eastern. The sardines are mostly American,
which are rapidly driving out the imported article, of which only about
10,000 cases reached California from all sources in 1883 against over
13,530 cases reported in 1882.

TABLE 2.—Goods shipped by sea and rail from San Francisco, Cal., in 1883,

Goods manifested for. Asia. A::it’;fﬂ Alx}:;triﬁg. f:}gg;{. China. | England.
Fish, unspecificd .......... pkgs.. 20 1,321 319 1, 257 148 | ceencnaanan
Fish, canned ....... . 3 126 216 {.eeiieanann
Codfish  ...... 125 2% 35 I
ry fish, general . es 2,548 [coeecnnnnn
Fish bones ..... L1 I P
ish wings .. -3 CETETT RPN
Figh sinews ........ 2 leereneinanan
erring, dry or wet .. do... 18 |ieeiennnnn. .
Mackorel .. ....... .. ki 18 feeencvanannn
L33 1T.Y: S cases.. R P
Salmon:
Canned...
Pickled.
Smoked
Fish oil.....
Chinese gon
oa lion galls.
‘Walrus ivory
Sealgkins ....... .casks. .
Total packages or pounds .. 4,274 84,750 1, 361 2,779 5,168 65, 068
Total values exported ...... $22, 181 896, 641 5, 599 47,378 40, 994 286, 966
. . Central | Southern
Goods manifested for, Hawaii. |Oceanica.| New York.| Pacific Pacific Values.
Railroad. | Railroad.
Pounds.
Fish, unspecified .......... .. 20, 390 $00, 864
Figh.....co ... o.an .. - .. [ PP 11,278
Codfigh «ounnereennnn anan . 1S PR 10, 690
Dry fish, general........... do... S PO aas . 86,717
Figh DOBES . ovevramecennann I PR, . 3,838
Fish wings ..c.vvnannnnnnnn. ceels .- P PRSP . 350
Fial 8iN0WS . eevrennrrnneenns . S . 277
Herring, dry or wet . S PP, . 8,753
Mackerel ......covenneianen . 3 1. S - \ 348
Sardines.....c.veeceeeanann IS PR R - 35 NS KIS 4, 017
almon :
Conned....coovvnvannnn. do .. 1,125 4, 327 2 | 10, 024, 840 2, 820, 624
Pickled..oveeeeenannan. bbls..|.coaentnn. 1,082 |Io.ievinenn 1, 833, 640 176,190 76, 431
Smoked. 15 1) 7:C T PR P 50
Fish oil bbls 1,792
Chinese goods pkgs 409
Sea lion galls ...do .. . .. 77
Walrus ivory ounds..| ..oo.oofieeeeeeed 0 2,060 L.l Ceere aveens 4,210
. Sealskins .... ...capka..| . B R . . 430, 540 802, 84b
Total packages or pounds .. 5,738 12,409,410 | 14,104,185 |..........
Total values exported ...... $31,154 84,445 2,974 | 1,060,530 ' . 1,405, 804 | 8, 843, 666

Over 100,000 fur-seal skins from American and Russian waters were
shipped by rail in casks, all of them intended for Europe. Excluding
whale products, the exportation of fishery products from San Francisco
in 1883 amounted to not less than $4,000,000, the foremost items being
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salmon, fur-seal skins, pearl shell of various sorts, cod, and shrimp prod-
ucts, in the order of their value.

In the table Asia includes Eastern Siberia, Japan, Batavia, and Ma-
nila. Australasiaincludes Australiaand New Zealand; Central America’
includes also Panama, Mexico, and some small shipments to Peru and
Brazil. Oceanica embraces Apia, Bonham Islands, Borabora, Fiji, and
Tahiti. _

There was hardly any specified movement in shell-fish, most of the
excellent canned products being consumed at home or as ship stores.
A single shipment of six cases oysters to Mexico is noted.

The total exports of the port of San Francisco by sea in 1883 were
$47,649,172 5 the total exports of fishery produets not including whale
products were about $4,000,000, or nearly 9 per ceut. of the total. It
is probable that no other port of the United States can show a greater
relative value of exported products due to the fishing industries.

WASHINGTON, D. C., March 5, 1884,

. 58, —IN REGARD TO THE “SEA-SERPENT?” OF LITERATURE.

By Prof. SAFMIUEL GARNMAN.
. [From a letter to Prof. 8. F. Baird.]

I have no idea that we shall ever find a huge unknown lung-breath-
ing Saurian as a foundation for the stories. The existence of types of
extinet Sauria of various geological periods is possible but improbable.
The geological record is very incomplete. In the main it is the shoal
water or shore and surface forms of the sea, and the land forms, that
have been recorded by geology. And this record has become indistinet;
or eutirely obliterated by changes in the rocks in the early formation.
The earliest forms were marine and the depths were the original cen-
ters of divergence. The earliest forms of animals in regard to solidity
were like those now living in great depths, 4. e., they were gelatinous,
flabby, or loose in structure, and not bony and hard or such as would be
preserved in therocks. In consequence, it seems as if our hopes of solu- -
tions of problems of origin and divergence, of knowledge of the beginning
itself were best placed on the results of the study of animals in condi-
tions most similar to those of the beginning, on the results of deep-sea
researches. Within a few years our imperfect apparatus has secured
from great depths a host of strange creatures, but none of the largest
or strongest. In fact, we have had scarcely more than mere suggestions
of what muy exist, and, in view of them, should net be surprised at
anything that may come up. If there is a ¢ sea-serpent” yet unknown
to scientists, it is likely to prove a deep-seu fish or Selachian.

CAMBRIDGE, MAsS., January, 22, 1884,



BULLETIN OF, THE UNITED STATES FISH COMMISSION. 129

Vol. IV, No. 9. Washington, D C. April 24, 1884.

59.—~-NOTES ON THE €OD GILL-NET FISHERIES OF GLOUCESTER,
MASS,, 1883-'84.

By S. J. MARTIN.
[From letters to Prof. S. ¥, Baird.]

Captain Gill, of the boat Gracie, had four cod-nets given him that
were worn out in catching codfish last winter. He set them, together
with two new ones, and the first night he caught 5,500 pounds of pol-
lock and 400 pounds of large codfish. The pollock averaged 213 pounds
apiece, while those caught on hand-lines average 13 pounds apiece. The
pollock canght in nets are all female fish full of spawn. There are three
boats which have nets set, They catch three times as much:pollock
and three times as much codfish as they do on hand-lines. Pollock and
cod have been scarce this fall. Toity sail of small craft which were out
two days on the poillock grounds came in with 2,000 pounds. There
will he more cod gill-nets used this winter than there have been before
since they began to be used.. There are 1o sperlmg this fall, so that
most of the boats will use nets.

GLOUCESTER, MAss., October 28, 1883.

There are five boats fishing with the cod gill-nets. They are doing
~ first rate in catching pollock and cod.

The schooner 8. W, Craig, of Portland, one of the hlgh-lme pollock
catchers, was in here last Wednesday. I went aboard to see the skip-
per and gain what information I could concerning the pollock fishery.
The conversation ran thus: ¢ How do you find the pollock, captain$”
‘“Pollock! there ain’tnone. Ihavebeen out two days with 12 men and .
got 2,000 pounds; that is bad enough.” I said: “They are catching a
good many pollock in nets. Do you see that small boat coming? Thatis
Horace Wiley’s; he caught 3,000 pounds night before last, and caught
as many last night. He has got three nets.” ¢ Where does he catch
them$” ¢«Off on a spot 'of rocks ¢alled Brown’s.” The captain said:
“I will get some spirling to-night, and go off where they have got their
nets set. We will give them fits, if we.can get some new spirling.” I

~answered: ¢ Cap., it is of no use to go where they have got their nets

set. If you do you will get no fish.” “That be hanged for a yarn. T
think that you can catch fish with spirling as well as you can with -
wots.” I said: ¢ No, sir; you can’t do it.”

The next day he went out with some new spirling to where Wiley
was hauling his nets. (The latter had picked out a dory full of cod and
pollock.) He let go his anchor close to the nets. He ordered, “All

Bull. U. 8. F. C., 84—9
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hands over lines,” and was going to give them fits. He lay there two
hours and did not catch a fish. :

I was aboard yesterday again. I said, * Captain, how did they bite
where the nets were?” ¢ That beats all,” he replied; “ we never felt a
bite. I am going to Boston to order 25 nets.” '

GLOUCESTER, MASS., October 31, 1883,

A month ago there was one boat using the cod gill-nets; to-day 8
boats have them. The boat Gracie started four weeks ago to-morrow.
Her three men made $145 apiece. The rest of this week there will be
16 boats using cod gill-nets. They have each got 15 nets 50 fathoms
long and 23} fathoms deep, with a 94-inch mesh. There is a prospect
of a good winter’'s work with nets. The first boat that started has
landed 15,000 pounds of large cod and 30,000 pounds of large pollock.
Some of the hand-line fishermen have not caught as much as 10,000
pounds in the same time. There is but one boat which has nets set in
Ipswich Bay. She caught 6,000 pounds with five nets. All the shore
fishing will be done with nets this winter, As the sperling are scarce.
The prospect is good for a large school of fish this winter.

GLOUCESTER, MASS., November 11, 1883.

There have been landed this week 120,000 pounds of large cod, and
80,000 pounds of large pollock; 35,000 pounds have been landed at
Rockport by two boats. Six weeks ago there was one boat using nets;
to-day there are 26 boats, with an average of 15 nets each; that is, 390
nets in all, or 19,5600 fathoms of netting. All that is set to-night in
Boston Bay. There are two in Ipswich Bay. The schooner Onward
went out to-day with 35 mpets to set in Ipswich Bay. The schooner -
Morrill Boy hauled her nets for the first time last Sunday. She has
landed 43,000 pounds of cod and pollock since then, and stocked $1,066.75,
There were seven men in the crew, and they made $124 each, which is
not a bad sum to take in one week. Two days out of the week they
_.could not haul their nets, as there was too much wind. Last Wednesday
they made $50 to a man. The hand-line fishermen are not doing any-
thing, bait is so scarce. '

GLOUCESTER, MASS., November 18, 1883.

During the past six nights 487,000 pounds of fish have been caught
in Boston Bay with cod gill-nets and landed in Gloucester. Four boats
fishing in Ipswich Bay landed 55,000 pounds during the same period.
There are 35 vessels now using cod gill-nets, which number, I think, will
increase to 40 by the 10th of December. Boats fishing with hand-lines
catch only a few small fish. Bait is high; spirling brings 50 cents a
bucket. About all the fish canght in-shore is by nets. If they could
be knit fast enough the whole fleet would have nets. Fishermen buy
twine and the womenknit the nets. Kverybodyis at work. Some boats
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“have been waitin g four days for the glass floats. A great winter’s work
is anticipated. ’ ) .
GLOUOESTER, MAsS., November 25, 1883.

'The amount of fish landed during the month of November was as fol-
lows: Fish caught in cod gill-nets, 1,330,000 pounds codfish, 174,000
‘pounds pollock. Tish caught in eod gill-nets landed at Rockport and
Portsmouth during the month of November, 183,000 pounds. Cod nets
take the cake.

GLOUCESTER, MAsS., December 3, 1883.

Last week the cod gill-nets landed at Gloucester 590,000 pounds of
fish. There was also landed at Portsmouth and Rockport 84,000 pounds
which had been caught in Ipswich Bay by b5 boats. The fish Ianded in
Gloucester were caught in Boston Bay by 33 boats. The gill-nets catch
not only cod but pollock, puffers, monkfish, and dogfish. The three
puffers caught last week all contained young. The codfish average 25
pounds apiece and are mostly sold to split at 13 cents a pound. The
cod gill-nets cost $12 apiece last winter, and this winter $14.25 apiece.
‘We much need something to keep the nets from rotting. = Some boats

: havmg used their nets about five weeks now have to get ngw ones;. the
nets are 50 fathoms only. If the nets rot as fast all the winter as they
do now, each man will require three nets before April 1. These will
cost $43 without the floats. The floats cost 22 cents aplece, which is
too much. The catch of fish varies: very much. In three cases boats
caught 2,000 pounds of fish in one night, and on the next night caught
8,000 pounds in the same place. Most of the cod are full of ripe spawn.

GLOUOESTER, Mass., December 9, 1883.

During the past week there have been landed at Gloucester 430,000
Pounds of fish, at Rockport and Portsmouth 81,000 pounds, 'md at
‘Swampscot 48, 000 pounds. These fish were all taken with the cod gill-
‘nets. On one day it was impossible to haul their nets. All the nets
have been.in use five weeks, and are so rotten that new ones have been
ordered. - Forty-eight vessels are using nets this weelz. * There are five
boats from Swampscot using nets, having failed to do anything with
hand lines. The business of the glass-blowers and the net-makers is
good.

GLOUCESTER, MAsS., December 16, 1883.

During the past week there have been landed at Gloucester 186,000
‘Pounds of codfish, at Rockport 48,000 pounds, and at Swampscot 34,000
Pounds, all taken in the cod gill- nets. During three nights of the week
the men were unable to haul their nets. On Thursday morning when
they hauled their nets some boats found they had taken 4,000 pounds
of fish. On Friday morning not one fish was caught, although the nets
Were get in the same place. Some of the boats then shifted their nets
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3 miles off shore upon a soft bottom. Here they canght from 3,000 to
4,000 pounds. Most of the large boats will go to Ipswich Bay next
Week. There are 54 boats using cod gill-nets. There are 5 dories with
3 gill-nets each from Salisbury. The weather has been very bad for
cod gill-netting during the week.

GLOUCESTER, MASS., December 23, 1883.

The amount of fish landed at Gloucester during the month of Decem-
ber was as follows: Fish caught in the cod gill-nets, 1,120,000 pounds.
Fish caught in cod gill-nets landed at other ports during the month of
December, 300,000 pounds.

GLOUCESTLR Mass. J(muary 1, 1884.

All the vesselsusingthe cod gill-nets are in Ipswich Bay. During the
Jast ten days the weather has not been favorable for fishing. Sixty
thousand pounds were landed at Portsmouth last week. In Ipswich Bay
the fish are in one place. TFour hundred nets are set in a place one-
half mile wide by one-half mile long. The nets are across one another.
The vessels have set their nets all over the bay, but find only a few scat-
tering fish except in that one spot. There they get good hauls every
morning, when there is a chance to haul the nets. The three vessels
that have been fishing on the Georges have set their nets in Ipswich
Bay. One vessel has 40 nets. Six boats have taken up their nets.
The boats are too small to fish in Ipswich Bay, and they have put their
nets on larger vessels. I think we shall have a good report next weels.
The fishermen think strangely of the fish being in one place. They can
find nothing on the bottom to keep them alive.

GLOUCESTER, MASS., January 7, 1884,

In the gale of January 4, the vessels using the cod gill-nets met with a
great loss. They lost 35 nets and bhad a great many badly torn. No
fish were caught for four days after the storm. 'The last three days the
nets have done well. They have landed 150,000 pounds. There are 7
boats home preparing theirnets. Fifty-two sails are using the cod gill-
nets. The fish caught in the nets sell for 44 cents per pound. I think
the nets will be used till the 1st of April. The fish are large, averaging
20 pounds. They are half spawning fish.

GLOUCESTER, MASS., January 15, 1884.

Vessels using cod gill-nets have done well the past week, except two
days when the nets could not be hauled on account of driving snow-
storm. During the week 409,000 pounds were landed. The price has
been high, 4§ cents a pound the whole week. The netters pever get
any fish the day before storms and have learned to prophesy their com-

ing.
GLOUCESTER, MAss., January 20, 1884.
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Fish landed at Gloucester during the month of January: Shore fish-
eries, with cod gill-nets, 843,000 pouuds. .
GLOUCESTER, MASS,, Iebruar y 1, 1884.

Vessels using-cod gill-nets have not done as well the past week as
breviously. In Ipswich Bay there was a different school of fish.’ Their
average weight was 10 pounds. The vessels are catching them on trawls.
The netters are preparing for the February school. They have done a
good winter’s work and still have two months in which to use their nets.
Fitty-two vessels are using the cod gill-nets, and I think 80 sail of ves-
sels will use them next winter. Quite a number of the George’s Bank
fleet will also use nets next winter. \

GLOUOESTER, MAsS., February 3, 1884.

There were 305,000 pounds of codfish brought in by the vessels using
cod gill-nets during the past week.
GLOUCESTER, MASS., February 18, 1884.

During the past week vessels using the cod gill-nets landed 340,000
pounds of large cod at Rockport and Portsmouth. Some of the vessels
using cod gill-nets have hauled up for the winter, three of Lhem having

“used up their nets.
" GLOUCESTER, MAss., February 24,1884, x

There were 1,803,000 pounds of cod taken by the gill-nets in Ipswich
Bay during the month of Febrnary. There were 48 boats engaged in
the cod gill-net fishery, most of which landed their catch at Portsmouth
and Rockport. The gill-net fishing will continue in Ipswich Bay dur-
ing this month. ’

GLOUCESTER, MASS., March 3, 1884.

The cod gxll -netters have not done much this week on account of the

rough weather.
GLOUCESTER, MAss., March 11, 1884, : .

The men fishing with cod gill-nets in Ipswich Bay have caught noth-

. ing to speak of for ten days. The boats, 42 in number, often catch as

few as 30,000 pounds in one night. March 13 they caught 75,000 pounds;

March 14, the same. The price is low, 1§ cents a pound, to-day.
GLOUCESTER, MAsS., March 17, 1884.

The vessels using cod gill-nets did well last week, having landed
520,000 pounds. The schooner Morrill Boy took 7,000 pounds in two
nights in Ipswich Bay. These were mixed fish, some very large and
some medium size. These were half male and half temale.

GLOUCESTER, MAss., March 23, 1884. :

Thé cod gill-net fishermen have also done well. Since last Monday
they have landed 483,000 pounds of large cod. It has been a good win-
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ter for the cod gill-netters. At one time there were 52 vessels using
nets. At present there are but 18.
GLOUCESTER, MAss., March 30, 1884,

"The total amount of fish landed from the gill-nets thus far this season
has been as follows:

Pounds.

In November, 1883. . ... iiii i it i iiereecaaea et 1,987, 000
In December, 1883 ... oo e 1,120, 000
InJanuary, 1884. ... c.ciienniin it iiiein e nes 843, 000
Tn February, 1884 ... .. . .oiiiiitiieiiie vianena---. 1,803,000
Tu March, 1884 .. .c ot et i e e e e -+ 1,137,000
4 77 Y P 6, 890, 000

GLOUOESTER, MAss., April 3, 1834.

60.-STATEMENT OF THE CATCH OF THE SEVERAL COMPANIES
ENGAGED IN THE SALMON FISHERIES IN KHADIAK DISTRICT,
ALASKA TERRITORY, PURING THE YEAR 1883.

By WM., J. FISHER.
KARLUK FISHING AND PACKING COMPANY AT KARLUK.

RED SALMON.—3,250 barrels, and 13,500 cases of 48 pounds each.
Vessels and men employed: Schooner Marion, 2356 tons and 8 men;
schooner Callistoga, 29 tons and 4 men; natives, 50; Chinese, 60;

whites, 16.
ALASKA (OMMERCIAL COMPANY.

Kenai Station.
KING SALMON.—250 barrels. 1 white and 8 natives.
Aohiok Station.

RED SALMON.—252 barrels. Schooner Olga, 20 tons; 3 whites and

12 natives.
Seal Bay Station.

RED SALMON.—300 barrels. Schooner Three Brothers, 20 tons; 4

whites and 4 natives.
Alexandrowski Station.

RED SALMON.—500 barrels; herring, 50 barrels; schooner Mary, 10
tons, 10 men.
CUTTING & OO,
Kassilor Cannery.
SALMON.—14,862 cases of 48 pounds and fifty barrels. Bark Courier,
800 tons; schooner Manitee, 35 tons; 26 whites, 25 natives, 60 Chinese.
SAINT PAUL, KADIAK ISLAND, ALASKA, December 10, 1883,
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61.—~8SOME NOTES ON THE MULLET FISHERYES,

By BARNET PHILLIPS.
MULLET FISHING ON THE WEST COAST OF FLORIDA, AT CEDAR KEYS.

The season for mullet fishing in the neighborhood of Cedar Keys be-
gins about the last of November and continues until the first ten days
of February, the best months being December and January.

The fish will weigh from 2 to 3 pounds;.occasionally a fish of 7 pounds
has been taken. The gill-net, seine-net, and cast-net are all used. The
gill-net is 150 yards long, 8 to 10 feet deep, with a mesh of 1% inches,
and is worked by one man in a boat. - One thousand fish is considered
a good day’s work. The seine is from 60 to 90 fathoms long, 22 feet
deep, size of mesh 1§ inches, and it is worked with 8 men in a boat; a
good day’s take is 10,000 fish, although often as many as 22,000 are
taken. The cast-net, a circular net, held in the mouth and thrown out
by a movement of the arm, will take 100 fish a day, though 500 fish are
nhot uncommon.

The fish are all shipped to Cedar Keys. The gangs working seines are
cstablished along the coast, as far down as Tampa Bay, and small
schooners of from 10 to 16 tons carry the mullet from the fishing camps.

At Cedar Keys the fresh fish find a ready market, and are shipped
through Florida to Georgia, and to South Carolina, inice. A greatmany

fish are salted, and the roes are cured. The method of preparing the . -

roe is as follows: The roes are taken out carefully, and a peck of salt is
used to the half-barrel of roe, and mixed with it. The salt and roe re-
main together for 6 hours. They are then taken out, strained, and
placed on planks, and put in the sun to dry. The roes are frequently
turned. - When dried, so as to be still somewhat soft, another plank is
put on top of them, and they are pressed a little, so as to be flat. Care
has to be taken that they do not become too hard.* They find a ready
arket all over the country,

The fish are split, cleanged, and dry Liverpool salt is put on them;
they are then piled up or “banked” for 12 hours. A pickle is made,
strong enough to float a potato, which is then put on the fish, and they
are shipped-in barrels of 200 pounds.

Fresh fish are worth 23 cents each. Roes alone without the fish 1
cent.

The seines cost $125. When net and boat are furnishied, the owner
gets one third of the gross sales of fish.

Clear Water seems to be the limit of the mullet fisheries, from Cedar
Keys. The hands are principally white, one-eighth being colored, but

*In Greece, where mullet are caught, the roes are preserved by the same process,
only that when dried they are dipped in melted besswax,
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there are more of the latter coming into the business. Mullet fishing:is

largely on the increase. '

- In shipping the fish from the fishing station, ice is used, which is
taken from Cedar Keys. '

OrrF CHARLOTTE HARBOR, FLORIDA, January 29, 1884.

MULLET FISHERY AT LA COSTA IN CHARLO'_[‘TE HARBOR.

This fishing station consists of 23 men, mostly Spaniards, who came
from Key West. Their catch goes to Cuba. The outfit is made up at
Key West.  The seine is 90 fathoms long and 20 feet deep. The fish-
eries commence in August, and close about the first week in February.
The mullet are split down the belly, the eyes cut out, and rough-salted,
and are shipped in this condition to Havana. The roes are prepared
as at Cedar Keys., Last year the yield at this place was 1,600 quintals,
but for this season the catch has been very small, the fishermen believ-
ing that the unusual cold weather has kept back the fish. The men
work on shares, the owner of boat and net taking one-third. The fish
- areworth in Cuba $3 a qumtal and the roes $6 The fish begin Spawn-
ing in December.

There is another fishing ranch for mullet on the same island, and
one at Punta Rassa. All of them have done a poor business this sea-
sea. The general outfit for boats, nets, stores, &c., cost $3,000.

CHARLOTTE HARBOR, January 30, 1884.

HABITS OF THE MULLET, CHARLOTTE HARBOR, FLORIDA.

e

Mullet are found all the year round, but the season for catching be-
gins in August. Then they are very fat, but roes not yet well devel-
oped. At the close of November and during December they are the
fullest with roe. There are mullet which remain in Charlotte Harbor
all the yearround; they are small, and will average from three-quarters
" of apound te one pound. What are called ocean mullet come in No-
vember and December. Generally the wind is from the southwest when
they enter the harbor, or just before a norther is coming. The fish
then will average from 1§ to 2 pounds, with occasional fish of from
3 to 5 pounds. Small or young mullet are not found in Charlotte
Harbor—so says. Mr. T. A. Gibney. My informant, however, has
found exceedingly small mullet, evidently ‘the young fish, at Saint
Joseph’s Bay, Calhoun County, Florida. They were so small that many
hundreds of them could be taken out of the water with the hands. It
is generally the opinion of the fishermen that the farther south the
mullet is caught the larger it is, and that off Cape Romano the biggest
fish are taken.

CHARLOTTE HARBOR, OFF JosErHA KEY, January 31, 1884,
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MULLET FISHING 1IN MONROE COUNTY, F. LORIDA, AT PUNTA RASSA, AND
SANIBEL ISLAND.

Punta Rassa is the southern extremity of Charlotte Harbor. There
is a mullet fishery here, and one on the island opposite, Sanibel Island.
The gangs, called fishing ranches, consist of 13 men each, mostly Span-
iards, with two boats for each company. Nets are used. The time of
catching is about the same as at other points in Charlotte Harbor,
though the fish ate plentiful rather later, and remain somewhat longer.
This business' was commenced in this portion of Florida.in 1873 by
some New England fishermen, but the Spanish fishermen have taken
their place. At present the postmaster, Mr. G. R. Shultz, believes fish
. have diminished in qqanﬁty, although there does not seem to be any
certainty about this. The fish are prepared as at other points in Char-
lotte Harbor, rough-salted, and shipped to Cuba. The business seems
to have been unprofitable for this season, not because fish -were scarce,
but on account of low prices. One of the gangs will return here about
the 15th of February for what they call deep fish, such as sheepshead,
redfish (Liostomus philadelphicus), drum, and snook; this is the crevalle
(Carangus hippos). These fish are rough-salted and sent to Cuba.
Outfits come from Key West.

PUNTA RASSA, February 1, 1884.

JMULLET FISHERIES AT OLEAR WATER, HILLSBOROUGH - COUNTY,
FLORIDA.

This fishery is a fairly important one, being the nearest to Cedar Keys,
the catch being forwarded to Georgia, South Carolina, and distributed
in the surrounding country. In 1883-’84 there were five gangs com-
posed of some 46 men. They used for the most part seines, and occa-
sionally gill-nets. They begin fishing about the last of September, and
their work ends on the 1st of February. The gangs are entirely com-
posed of natives. They employ some eight small vessels of from 10 to
28 tons, which carry their catch to Cedar Keys. The fish are kept on
ice during transportation. The 10-ton smacks will carry some 12,000
mullet, and the smack of 28 tons 50,000 fish. The men work on shares.
The outfit comes from Cedar Keys. The business has been carried on
with'good success for about four years. At Cedar Keys the fish bring
23 cents each, the average weight being 1§ pounds. Some small busi-
ness is done in smoking the mullet at Point Pinales. There has been
no diminution in the catch for the last five years. With an idea of
finding out how much oil these fish would produce, I was informed that
15 mullet would give about one quart of oil. The method of bringing
the fish on ice to Cedar Keys seemed to be a very careless one, proper
Precaution not being taken to preserve theice. At Cedar Keys there is !
an ice-house, the ice coming from Maine. :

OEpAR KEYS, February 17, 1884.
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62.—ACOLIM‘TIZLTION OF BALMO QUINNAT IN FRANOCE.
By Prof. VALERY-MAYOT.
{From a letter to Raveret-Wattel, secretary of the National Acclimatization Society. |

I deem it proper to bring to your knowledge some details regarding
the results of the acclimatization of the California salmon which you
had intrusted to my care during the three years, 1879, 1880, and 1881.

As you will remember, X planted the first and third hatch of saimon
in our little river Lez, near its source, whilst the second hatch was
planted in the river Hérault, near the city of Ganges, in the heart of
the Cevennes Mountains.

The catch of which I have already informed you comprised fish one
and two years old, of normal size, some of which were caught in the
neighborhood of Ganges, some kilometers above the city and above all
the weirs, and others near Montpellier, below the last great weir of the
river Lez. As far as I know, no fish were caught in 1883, neither in
the Lez nor in the Hérault; but I must state the interesting fact, that
at three different times there were caught in the river Aude, whose
mouth is near Narbonne, salmon measuring 25 to 30 centimeters in
length. -

It is, therefore, probable that the salmon from the Lez and the Hé-
rault, finding it very difficult to clear the numerous weirs which cross
these rivers, to a certain number ascended the river Aude, half of whose
course lies in the mountainous region of Corbieres, rmd which has not
80 many weirs.

Do you not think it would be useful to make new attempts to accli-
matize salmon higher up the river Aunde—at Quillan, for instance? I
am entirely at your service, if you desire that some such experiment
should be made.

NATIONAL SCHOOL OF AGRICULTURE,

Montpellier, November 11, 1883.

63— DEPREDATIONS TO OYSTER BEDS BY STAR-FISH,
[From the Evening Register. ]

It was reported yesterday that between November 1,1883, and the
close of navigation in December, there were caught on oyster-beds ad-
joining the Bridgeport public beds about 15,000 bushels of star-fish.
Since October 1 they have destroyed over 900 acres. Trom six to ten
steamers have been catching star-fish dumng the past six months, at an
expense of $5,000.

NEW HAVEN, ConnN., April 5, 1834,
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64.—HOW TO COOK CARP AND TENCH.
[From Chambers’ Journal.]

Carp, after being kept a few days alive in water free from the vege-
table substances upon which they feed, become a luscious and nutritious
. dish even cooked aw naturel ; but with sorrell sauce or a squeeze of
lemon, are converted into a recherché entrée. The false tongue of the
carp has a European reputation as a delicacy. There are special recipes
for dressing carp, which from their expensive character are not appro-
briate here. With the economical Germans, however, they are peculiar
favorites, and from them we have the following method of making three
excellent dishes—a soup, a stew, and a fry, with a single carp of about
3 or 4 pounds weight, of each of which we can speak highly from per-
sonal experience. X

Soupr.—They take a live carp, either hard or soft roed, and killing it
by a blow on the head, bleed it in a stew-pan, then scale it well, taking
out and carefully preserving the entrails without breaking the gall,
which, with the parts adjoining, must be immediately separated from
the rest, and thrown aside, as its slightest contact with the rest of the
dish would injuriously flavor the whole. Every other part of the carp
is convertible into excellent food. Having opened the maw, and
thoroughly cleaned it, the roe is cut into pieces, and put in with all the
rest of the entrails for the soup of the first dish. This soup is either
made with the addition of gravy or strong meat broth, accompanied by’
herbs and spices, well seasoned, and thickened with flour; or, when
intended as a meager dish, with that of a strong broth of any other
kind passed through the sieve, a bundle of sweet herbs, and a season-
ing of fine spices, salt, &c.

StEW,.—For the second dish, or stew, having slit up the carp on one
side of the backbone, through the head, and quite down to the tail, cut
off the head with a good shoulder to it; take the largest half of the
body, containing the backbone, and divide it into three pieces, which,
with its portion of the head, are tobe put with the blood in the stew-
pan, where they are dressed in any of the numerous ways of stewing
fish, Ly putting in three or four glasses of ale in lieu of wine, and a little
grated gingerbread, and sometimes only a small quantity of vinegar,
adding sweet herbs, spices, and seasoning to palate. When serving up
this dish, it is not unusval to add a little lemon or lime juice.

FrRIED.—Tor the fry, or third dish, the remaining portion of the fish,
divided as for a stew, is well dredged wWith flour, avd fried brown and
crisp in oil or clarified butter. Thus, particularly if a few savory force-
meat balls, composed in the usual manner with the fish which makes
the broth or gravy, be boiled in the soup, there is a dish not far removed
from the richest turtle soup; a second dish in the stew may easily be



140 BULLETIN OF THE UNITED STATES FISH COMMISSION.

made equally aspiring, on a small scale; and, lastly, a most delicate
third dish, in the fine fry, which completes this curious division and
subdivision of a single carp. It may be well to note that carp should
never be boiled.

TrE TENcH.—The tench, although ever associated with the carp,
differs widely in its habits, as while the one is most capricious iu its
feeding, the other is to be taken without any great amount of skill by
the rod full nine months in the year; and generally through mild win-
ters, when the carp is proof against every temptation and i8 said only
to bite while the broad-bean is in blossom. The flesh of the tench is
very firm and admirably adapted for stewing, its skin being pronounced
by epicures to possess a savor comparable in its excellence to nothing
else. The simple secret of how to prevent the breaking of the tender
skin of the tench is known to very few cooks. It is, however, merely
by placing the fish in boiling fat and just turning it in the pan; and
if for boiling, then taking it out, laying it in a cloth in boiling water
until it is done sufficiently. Served with a sauce made of the young
leaves of the field sorrel, it is a most appetizing dish.

-

63.—REPORT OF AN EXAMINATION OF THE SHAD FISHERIES IN
GEORGETOWN, 8. C.

By Licut. W. M. WOOD, U. S. N.

After leaving Fernandina, Fla., I proceeded in this vessel to George-
town, 8. C., to investigate the shad fisheries there, and have the honor
to submit the following report :

‘We arrived there on the afternoon of the 5th instant. The shad
season was found to be about over, and most of the fishermen had quit.

I was fortunate enough to find Mr. E. Barnes still in town. Mz
Barnes is the largest owner of nets, and buys and ships all the fish
caught in the vicinity. - Accompanied by him, I took the launch and
went up the Waccamaw and Pedee Rivers. I also went up the Black
River, a tributary of the Pedee, but only on the two former rivers and
Winyah Bay, into which they empty, is any fishing done.

On account of the character of the bottom and banks no seine-haul-
ing is carried on, and the fishing is entirely by gill-nets. This year
‘about thirty nets were fished, averaging 150 fathoms long, 5% to 5% inth
mesh, and 16 to 18 feet deep. They are not allowed to reach the bot-
tom on account of snags.. The average catch this year was about 800
shad per net. “

Many of the gillers live in flat-boats moored at convenient localitics.
Mr. Barnes’s flat is at the junction of Jericho Creek and the Waceamaw.
He fishes three nets, employing 9 men, viz, a superinténdent, two men for
each net, a cook and a marketman, who carries the fish in a small boat
to town, 10 miles below. :
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Mr. Barnes says they catch very few ripe fish of either sex, but take
a good many “down-runners,” or spent fish., He believes all the fish
go long distances above the highest fisheries, which are only a ghort
distance from salt water, to spawn.

On the headwaters of these rivers, owing to the natural difficulties
and the absence of market facilities, the only shad canght are taken
with bow-nets and short pieces of gill-nets, as on the Saint Mary’s, and
only used for home consumption.

A great many shad are taken in Winyah Bay before they leave salt
water. The best of the season here is February and March. On the
day of my visit to Mr. Barnes’s flat, the 7th instant, his total catch was
3 shad, and he quit fishing that day. He was paying 30 cents each,
at first hand, for the fish he bought, and I see by the quotations in the
Star of the 8th instant that they are being sold in Washington at $25
to $32 per hundred.

It is possible that some little work mlght be done here before the open-
ing of the season farther north. There would certainly be more chance
of success than in Florida, so far as my experience goes. I do not think
much can be done where the catch of shad is taken by gill-nets, espe-
cially as fished in Southern rivers. As a rule, comparatively few shad
are taken at a drift, and of these the proportion of males and females is
rarely equally divided. Still more rarely are the two sexes in the pro-
per condition for'spawning. Especially is this true when by force of
circumstances these nets are only fished in the long, deep reaches of the
river, and never allowed to fish near the bottom. Consequently it seems
to me most of the fish taken are those running up-or down from the
spawning-beds near the headwaters, ‘where they cannot be caught, ex-
cept in limited numbers, by the bow-net, &c.

We left Georgetown on the evening of the Tth instant, arrived off
the Chesapeake early on the morning of the 9th, touched at Norfolk
for a couple of hours, and then proceeded to Washington, D.C,, arriving
on the evening of this date at 6.20.

WASHINGTON, D, 0., April 10, 1884,

66.—-PROPOSED INTRODUCTION OF HAWAXIAN MULLET INTO THE
UNITED STATES.

By Hon. JOHN F. MILLER, U. S. S,
[From a letter to Prof. S. F. Baird.]

The Hawaiian mullet is a very good food fish, not equal to our black
bass, shad, Spanish mackerel, pompano, and any other American fishes
- of the best sorts, but a fairly good fish, which grows rapidly to perhaps a
pound in weight and is comparatively free from objectionable bones. It
.inha,bits\the salt water in the harbor of Honolulu, and is propagated
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and reared in artificial ponds which have been made in the salt marsh
Jands near that city. There are many of these ponds, and large num-
bers of these fishes are produced therefrom for the Honolulu market,
The inhabitants there rate the mullet as next to the red-fish, which is
taken in rather deep water and is not so abundant. X was informed
that the mullet was 2 very hardy fish, easily cared for, and, in the opinion
of gentlemen of experience in such mattus no difficulty would be found
in transporting the small fish by steamer from Honolulu to San TFran-
cisco. The climate of Honolulu is warm and mild even in winter, and
it is possible that the mullet would not thrive in our cold regions, but
no one at Honolulu seemed to doubt that it would do well in California.
Mr. C. R. Bishop, a banker of Honolulu, owns a number of ponds con-
taining mullet, situate on his place at Waikiki, a suburb of Honelulu.
He will give you full information in respect of these fishes. The United
States Consul, Mr. David McKinley, is also quite tamiliar with the facts
relating to the propagation of the mullet, Mr. Bishop, I have no doubt,
would take pleasure in giving you assistance should you desire to obtain
a number of the fish for the use of the United States Commission. ’

I am quite sure that the Hawaiian mullet wonld prove a valuable ad-
dition to the foed fishes of the United States. ~

During my recent visit to Honolulu I made many inquiries in respect
to this and other fishes, saw many specimens, inspected the ponds, and
enjoyed the mullet* (very much indeed) cooked in many stylLs, in all of
which I found them good.

‘WASHINGTON, D. O., November 13, 1883,

67.—THE INCIPIENCY OF NIGHIT-SEINING FOR MACKEREL,
By GEORGE MERCHANT, Jr.
{From the Cape Ann Bualletin. ]

As early as 1864, seining operations were conducted in the night-time
for pogies; as many of the old pogie fishermen (of whom I am one) can
testify. Up to 1874, no mackerel of any account had been caught in
this manner, although there had been a few exceptional lots. In 1874,
and up to 1877, a larger quantity was taken. Since thelatter date, lt
has been the general custom of the fishermen in the latter part of the
sumimer am‘ fall to expe(,t to capture the greater part of their trip in
this manner.

GLOUCESTER,. MAss., _November 9, 1881,

* This is said to be Mugil Chaptalii Eyd. & Soul. voy. Bonite, Zool. I, p. 171, pl. 4, fig.
1. I suppose that like other species of Mugil it is migratory, and that it feeds on or-
gonic substances found in mud and sand, Of its propagation I have not yet been
able to learn sanything. Jordan and Gilbert do not mention it in their Fishes of the—
Pacific coast. I am preparing a description,—T. H. BEAN.
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6S.~-WATERPROOFING FOR HERRING-NETS.
By WILLIAM HEARDER.
[From the Fishing Gazette, March 29, 1834.]

I am pleased to be able at any time to give any information to my
brother fishermen, although some in our trade fancy that all recipes
should be kept as trade secrets. T must beg to differ from the general
run, for I am never happiei‘,than when I am showing an amateur how
to tie a fly or repair a broken rod.

We waterproof our herring-nets in different ways. One plan is to soak
them in boiled linseed oil for a few hours, and then spread them out in
the open air to dry; this will take some three or four days, or sometimes
Inore, according to the state of the weather. Another plan is to soak
them in Stockholm or gas tar diluted with turpentine, and dry also in
the open air. These two plans are open to objections, for they make
the nets hard and wiry, and fish do not get meshed so easily in a stiff
net as they do in a soft one. The plan I like best is that I use for my
lines. 'We make a solution by taking one-half pound of catechu (which
can be obtained from any ironmonger or druggist) to every gallon of
water, boil it until all the catechu is dissolved, then put in your nets or
lines, and let them stay all night, taking care not to have any heat or
fire underneath the vessel while the nets and lines are in. I generally
add sulphate of copper in the proportion of one-half ounce to the gallon
(this acts as a “fixer” for the tan), When the things are taken out
they can be washed in clean water and hung up to dry. By this last
method the nets will be found very much softer ; and I have proved from
experience that nets preserved with oil or tar do not last as long as
nets preserved with the ordinary tan or catechu. Some firms put a
small quantity of size with the catechu; this I disapprove of; it may
look better, but after the first once or twice using, it is not only washed
out of the twines, but takes a proportion of the tanning with it.

PrymourH, ENGLAND, 1884,

9. —TBANSFEB OF SOFT-SHELI TERRAPIN FROM THE ONIO TO
THE POTOMAC RIVER.

By J. P. DUKEHART.

I put in the Potomac River, below the dam at Cumberland, on Au-
gust 25, 1883, eighteen soft-shell terrapins, from the Obio River, near
Moundsvﬂle, W Va.

I will put in more of them this season at Wojdmont, neaxr Olub House.
I hope they may in time stock the Potomac.

BALTIMORE, MD., April 6, 1884,
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70—ACCLIMATIZATION OF SALMO QUINNAT IN FRANCE.

By Dr. MASLIEURAT-LAGEMARD.
{From a letter to Raveret-Wattel, Secretary of the National Acclimatization Society. ]

In the month of November, 1879, you sent me a box containing eggs
of the Salmo quinnat. One hundred of the fry, well formed, after hav-
ing remained five or six weeks under the ice, owing to continued frosts,
were, in favorable weather, placed in the river Gartempe. Did these
little fish survive, and would they find thejr way up here? Iam happy
to say that I can answer both these questions in the affirmative.

Yesterday I caught one of these salmon, which was three years old
last spring. Itslean condition showed plainly that it had spawned in
the river; and it must be presumed that it was not the only one. It
weighs 1 kilogram. In summer, when it had its full weight, it must
have weighed 3 or 4 pounds. I have no doubt that it was one of those
which we had placed in the river in 1880. ‘These salmon, which are ex-
ceedingly valuable on account of their fecundity and their rapid growth,
have therefore been acelimatized in our rivers; and this result ought
to encourage the efforts of your society.

GRAND BOURG, December 17, 1883.

71.-NOTES OF A TRIP IN THE GULF OF MEXICO.

By BARNET PHILLIPS,
[¥rom g leiter to Prof. S. F. Baird.]

Further south we found swarms of mullet (cf. p. 135), and on several
occasions killed enough for table use by shooting a charge of fine shot
into the schools. I have some idea that mullet oil might be a useful
product if proper plants were put up. I left an order to have some
smoked mullet sent me; such roes as I ate on the coast were badly put
up and hardly edible. In a fishery sense, the west coast of Florida is
not developed at all. ) ' ’

‘What strock me as remarkable was to see the shoals of porpoises
sailing in very shallow water, just enough to float them, and feeding on
the fish which swarm there. The feature of all the bays and creeks is
that they are shallow. The struggle for life must be continuous. In
some of the fresh water creeks, as those on the Caloosahatchee, we took
a number of large water-turtles, the biggest about 12 pounds. What
was strange about them was that fully 75 per cent. of them had lost a
foot or a leg, evidently taken off by a gar or an alligator. . I wrote
something about the sheeps-head being considered unwholesome at cer-
tain seasons, but this would require further investigation. At Punta
Rassa g 6-pound sheeps-head is used to bait a hook for shark,

Tives OFFIOE, NEW YORK, February 21, 1884.
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Vol. IV,No.10. Washington,D. C. April 30, 1884,

72—~BEPORT ON THE WORKING OF THE BOILERS AND ENGINE
OF THE UNITED STATES FISH COMMISSION STEAMER ALBA-

TRONS,
By Passed Assistant Engineer G. W. BAIRD, U. 8. N,
[From his report for. the quarter ending June 30, 1883.]

Though the ship has been in commission about seven months there:
has beeri'no opportunity to make a continuous voyage of any consider-
able length with the vessel at or near her load draft of water, under
conditions of weather which would not influence the speed. The voy-
age from New York to Washington, just after the vessel had been
docked, cleaned, and painted, offered a tolerably good opportunity, as.
the sea was smooth, but the wind, which was light, was ahead. The
coal used was the anthracite supplied to the Navy, and it contained a
considerable quantity of ash, clinker, and slate. The boilers, which
have never been tight, leaked less than ever before, which permitted us.
to carry more pressure. The quality of the oil used was bad, and the
warming of the journals prevented us from urging the engines, Thevoy-
age was a fair average one, on the whole, in point of speed, as it is our
object to make economical rather than speedy voyages.”

The following results must not, therefore, be considered as for the
maximum performance of thé vessel, but for the conditions of ordinary:
cruising. This, however, does not impair the deductions for scientific:

purposes :

Duration of VOFAQE.concnnnounntencaenalaconnsnpaneanuens Ceeens 42 hours 9 minutes.
Total distance, in geographical mlles, of 6,086 feet ......................... 42
Mean number of geographical miles per BOUT e eer e oee emen oee oo 10. 03.
‘Total number of revolutions, starboard engine...... tecesseemecssesnvssnmeny 200, 19%
Total number of revolutions, port engine.......... S Cemmeeesemonaans 200,411
Mean number of revolutions per minute, starboard engine ..... tenecveseaace 79. 05
Mean number of revolutions per minute, port engine....cuecneereuaaaaaa.. 79. 06
8lip of the starboard screw in per cent. of its speed......... meeraceresannean 14.74
8lip of thé port screw in per cent. of its 8peed...ceeoaceiioniiiiiiiiiol, 14.75
Mean steam pressure in boilers, in pounds, above the-atmosphere............ 60. 05
Mean pressure in starboard recciver 8bOVe ZBro ...ea..eceacaneiiiicncennn. 25.53
Mean pressure in port receiver DOV ZOr0 ... covcvene vamoneveruesvececsnaas 23,78
Mean position of (both) throttle valves, in eighths.......coeenii ol oan. 7.20
Mean vacuum in condenser in inches of mercury.......... .. evetsecenecennce 24. 46
Mean height of barometer in inches of MEICUTY .eeeee ve e ieieatiaanannnnns 30.09
Mean point of cutting off in starboard high pressure eylinder....... inches.. 26.333
Mean point of cutting off in starboard low pressure cylinder ........inches.. 14.032
Mean point of cutting off in port high pressure eylinder ...... ceeeme inches . 19.780
Mean point of cutting off in port low pressure cylinder .............inches.. 17.831
Total number of pounds of anthracite conl cONSUMOA....ee ereeneensecerens 42, 865
Total number of pounds of ashes, clinker, &¢ .c.vveerereerces ean tessaaneena 8, 353

Bull U. 8. F. O., 84~——10
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Total number of pounds of combustible ..oocvorieommie e cneeaaas 34,512
Mean number of pounds of coal per hour .............. meeceeceenaeeraann 1,016.97
Mean fumber of pounds of combustible per hour ... ...ocieeiciiaiii 818.79
Percentage of refuse in €oal..eou.iee oot iiiioe i iiiii i cie e 19.40
Mean number of pounds of coal per hour per square foot of grate surface .... 10.667
Mean number of pounds of coal consumed per hour per square foot of heating
BUTTACE toon veeie it i itae e iieete et tanaos canr craancnan s 0.4103
Mean number of pounds of combustible per hour per square foot of grate sur- ,
AN 8.589
Mean nuinber of pounds of combustible consumed per hour per square foot of
heatingsurface......c.oceoiiieen Moo eeeceamceeceamaascaneneaee e 0. 3303
Mean number of strokes per minute of circulating PUmMP .ccvetceencanceennn. 80
Temperature of the airon deck ..cceeveecricennnaennnn. ceeamenaseenm. aans 73.73
‘ Temperature of the injection Water ..c..ccensacceconrnicccemacmeenauecnnn 65.73
Temperature of the diSCharge Water.cecee vaeces covecavcnececnceeemeonannnn. 93.78
Temperature of the feed water........... G et saneececameaevenesaneas - 76.39
Temperature of the engine-room. coveeeomeurneivimeaneuaeremcanomcmnsaan. 119.10

HORSES-POWER.

Indicated horses-power developed in the starboard H. P. cylinder......._... 93. 460
- Indicated horses-power developed in the starboard L. P. cylinder........... 122,240
Indicated horses-power developed in the port H. P. cylinder................ 110. 224
Indicated horses-power developed in the port L. P. cylinder................ 131, 602
Aggregate indicated horses-power developed in the starboard engine........ 215,700
* Aggregate indicated horses-power developed in the portengine............. 241, 826
Horses-power required to work the starboard engine...o....cccevvaieneveann. 22,116
Horses-power required to work the port engine....ccooooeeaniaa - 22,118
Net horses-power applied to the starboard shafb.....coeer ieeiciinmenrnnnn. 193. 584
Net horses-power applied to the port shaft . ..o eeeniiiiiiainn iimaenanen 219.708
Horses-power absorbed in friction of the load on the starboard engine...... 14. 5188
" Horses-power absorbed in friction of the load on the port engine........... 16.4781
Horses-power expended in the slip of the starboard screw ..... aceeteaann. 23,278
Horses-power expended in the slip of the port serew .......ccooceeua. ... 26. 838
Horseg-power expended in friction of the starboard screw-blades and shaft on
the water. .coceeceoevmeemiaaeonul et mecetesseeceactaenne naen e 21,278
Horses-power expended in friction of the port-serew-blades and shaft on the
3£ 1 eea 21,279

Net horses-powcr applwd to the propulsion of the hull ........cacean oo, 289, 642
: DISTRIBUTION OF THE TFOWER.
Percentagoe of the net power mppﬁed to the shaft absorbed in friction of the

L. T T 7.500
- Percentage of the net power applied to the shaft absorbed in friction of the
screw-blades, hubs, and shafts on tho water... ... cceceeenncmanea oL, 10.297
Percentage of the net power applied to the shafts ‘absorbed in the slip of the
BOTOWE e veme eccse saamonronacasens rans samnaeannnssnmms saenas canannascnnn 12,122
Percentage of the net power a,pphed to the shafts utilized in the propulsion
of thehull.... ... il Geesapescaserecsesieanan annnns 70.081
'ECONOMIC RESULTS.
Pounds of coal consumed per indicated horses-power per hour .............. 2,222
Pounds of cosl consumed per net horse-power per hoUr. ceveee ceveanneaa.ne. 3.246
Pounds of combustible consumed per indicated horse-power per hour....... 1,789
Pounds of combustible consumed per not horse-power per hour............. 2,613
Pounds of coal consumed per mile. cceuoveoeceemoai ey P 101. 336

Pounds of combustible consumed per mile......ceucu. eeestetees ansenesanann 81. 588
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THRUST OF THE SOREWS.

" The net power applied to the propulsmn of the hull by the two Pro.
Dellers being 289.642 horses is equal to (289.642 x 33,000 =) 9,558,186
foot pounds of work per minute, and the speed bemg 10.03 kuots per

hour is equal to 10.08 (f:) 6086 ——) 1017 376 feet per minute; therefore
the resistance of the hull and the equivalent thrust of the screws at
9558186
that speeed was 1017376 _) 9395 gounds The thrust per mdlcated |
- 9395
horse-power at that speed was 57506 _..) 20.31 pounds, and per

. 9395
Pound of coal per hour it was TGE%’T=) 9.23 pounds.

POWER ABSORBED BY THE FRICTION OF THE WETTED
SURFACE OF THE HULL AGAINST THE WATER.

Taking the resistance of the water to a square foot of smoothly
bainted iron of the surfaces of the hull moving at a velocity of 10 feet
_per second to be 0.45 of a pound, and (according to the m’ethuod of Chief
Engineer Isherwood, United States Navy) deducing from the speed of
the vessel the mean speed of its immersed surfaces due to the inclination
of the water lines there results a speed of 16.35076 feet per second, and a
consequent surface resistance of (102 : 0.45 : : 16.35076% :) 1.203063 pounds
per square foot at that velocity. The aggregate wetted surface during
the above-mentioned voyage was 7,350.44 square feet, and the power

expended in this resistance was (7350'44 X 1'20?;3%6303 16.35070 x 60:.—)

262.893 horses; consequently of the 289.642 horses. power required to
262.893 x 100 .
Dropel the hull ( 980,640 ) 90.73 per cent. was expended in
OVercommg the friction of the hull on the water, and the remaining
9.27 per cent was expended in displacing the water and overcoming the
Pressure of the wind against the upper part of the hull, the spars, and
the rigging.

THE CHANGE IN THE CRANK-ANGLE.

The cranks, as originally arra.nged at 145 degrees, diminished, to a
Small extent, the friction on the center main bearings by the almost op-
Dosite posmon, and almost oppomte crank effort. The indicator dia-
grams taken from the high-pressure cylinders bear a very near resem-
blance to each other, with the cranks at either a,ngle, but in the low-
Dressure dlagrams the difference is marked.

Tig. 6 is from the starboard low-pressure cy linder with the cranks at
145 degrees.
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Fig. b is from the same cylinder, with the cranks dt 90 degrees, but,
with the receiver enlarged from 1% to 2%, the volume swept by the

high-pressure piston.
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INDICATOR DIAGRAMS.

- Fig.6.

‘Fig. 4 is a diagram from the same cylinder with the cranks at 90 de-
grees, but with the original volume of receiver, namely, 1%, the volume -
swept by the high-pressure piston.

The relative contours of these diagrams and their variance from the
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hypothetically perfect diagram is marked, and if an engineer is willing
to accept them as the witima thule he will doubtless decide in favor of
that produced by the engines as originally arranged namely, at 145 de-
8rees crank angle.

The indicator is the stethoscope of the steam cylinder only ; it fails
to give any indication of the work, either utilized or wasted, beyond
the steam cylinder.

It is manifest that a crank turned by a upiform moment is revolved
with less labor and less injury to its journals than if turned by an in-
termittent force ; by blows for example. Uniformity of torsion on the
shaft is one of the great objects sought. This torsion may be demon-
Strated, graphically, by constructing diagrams whose abscissa is re-
ferred to the length of the path of the turning force, and the ordinates
to the moments of torsion. In Figs. 1, 2, and 3, the ordinates are cal-
culated for the combined moments of the two cranks, the same units be-
ing used for each. The lines ¢ d, in these figures, refer to the path de-
scribed by the combined effort of the two cranks, and the ordinates,
commencing with a b, and ending with &’ ¥, represent the moments of
torsion. The curved lines represent the variation in the torsion, and
the superiority of these torsion curves is in their nearer approach to
the straight line ¢ d.

This graphic method might be pursued still further by applying a
dynamometer to the screw shaft, which would indicate the thrust of the
screw, wherein every increment or diminution in that force would cor-
respond with those in the torsion diagram, but would be greatly re-
duced in extent owing to the weight and consequent inertia of the
heavy working parts. !

In changing the crank angle from 145 to 90 degrees the eccentrics
were not disturbed ; the cushioning, lead, and release are the same in
both cases; the same boiler-pressure and mean back-pressures are main-
tamed and the same number of expansions are employed ; consequently
there can be no physical advantage in the original over the present
crank angle, The mechanical saving in the minute amount of friction
eliminated in a single journal of each engine is much more than com-
Pensated for by the saving of friction on the screw blades alone, by
their more uniform velocity.

The Katzenstein packing on the piston rods has worked so well that
I feel it merits a special mention. I respectfully recommend it be placed
on the H. P. valve stems. The Baird distilling apparatus has pro-
duced 5,883 gallons of water during the quarter, steam being used from
the main boilers, the ship being at sea under steam, and cylinder oil (a
compound of petroleum) being used in the cylinders; the water was
good, The anemometer used in measuring the air currents in our ven-
tilating tubes broke down, but the makers replaced it with & new one,
since which time I have been recording air velocities, and hope, at the
end of the next quarter, to be able to report on the ventilation of the
ship.
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The electrical apparatus continues to give satisfaction; the dynamo
has been in operation three hundred and twenty-three hours and nine
minutes during the last quarter. Tour 3-light safety plugs have been
melted out, and one key socket broken, all of which 1 promptly re-
placed. I tapped the engine-roow cirenit and placed a lamp over the
circulating pump, which was very much needed. '

Advantage was taken of the ship being docked, at New York, to over-
haul the sea valves, screw propellers, shafts, and stuffing boxes. We
found it necessary to entirely replace the packing of our stern bearings.
There was some corrosion in the shafts near the brass jackets, all of
which were carefully seraped and painted.

The steam windlass, never having given any trouble, nor requu'mg
any repairs, merits special mention.

The steam winch and feeling engine have given scarcely any trouble,
and have done their work admirably. .
The smithing of the ship has been satisfactorily done by one of our

. first-class firemen.

The speaking tube has been overhauled, and many joints, hitherto
leaking, have been repaired and telephonic communication re. estab- .
lished between the engine-room and pilot-house.

The Dividson Pump Company voluntarily, and without compensation,
supplied new stud bolts for the circulating pump, to dlmlmsh the lift-of
the valves and relieve the thump.

The ¢« Little Wonder” injectors work very Well one at a time; if both
are placed in circuit it is a little wonder if elther will continue, They
deliver the feed water hot, and are an acuisition when the main engine
is not in operation.

The receivers were ordered to be enlarged—by the engineer Who de-
signed the ship—~when the crank angle was changed from 145° to 900,
This was effected by placing a large convex bonnet on each low-press-
ure valve.chest. This increased the receivers from 1.8 to 2.8, times
the volume swept by the H. P. pistons. Seeing an’ excelleut oppor-
tunity for a valuable experiment I took the responsibility of putting
only one of the new bonnets on, and selected the starboard engine for
that purpose, so that for all the steaming recorded in this log-book, the
port engine had the small receiver, and the starboard engine the large
receiver. The results show no essential difference in the performance;
what little difference does appear is in favor of the engine with the
small receiver. I therefore reduced the starboard receiver by restoring
the original valve-chest bonnet. .

I would respeetfully call attentlon to the high temperature of the
enginé-room, which I fear will become so great in hot climates as to
geriously injure the men.

The steam heaters have been overhauled, six new angle valves put in
place of six broken ones. Two new heaters have been bought for the
cabin (one being fcr the office); they have much greater surface than
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. the old ones and will, consequently, keep the cabin more comfortable in
cold weather. . . ‘

The springs on the drum of the reeling engine, found to be too weak,
were replaced and doubled at the Washington yard. An additional
drain cock has been put on the engine of Sigsbee sounder, part of the
steam lead taken off, and a wooden cover put over the cylinder to pre-
vent burning the gutta percha belts. The bolt sheared off the arm of
thie circulating pump for want of oil. A Detroit oil cup has been bought
and put in place, and this, being,a sight feeder, can be observed from the
working platform. The counters, which were hitherto unsatisfactory,
have been put in order by the Crosby Valve Company. The $-inch

. Valve stems of the main reversing engines being too light (they bent),
have been replaced by #-inch stems. The boilers, having been recalked
at the leaky corners by the Pusey & Jones Company, by the Washington
yard and Norfolk yard, continued to leak; at the New York yard soft
patches were put on and then they leaked; our force on board has re-
made the joints under these three patches, and are encouraged to find
one is tight. A split elbow in the steam-whistle pipe was replaced at
~ Norfolk, the bell wires were overhauled, and additional bolts put in
donkey check-valves at the same place. : ‘

Wehave succeeded in adjusting one of the Svedberg governors, which .
works well, and when opportunity offers the other will be adjusted. . Its
bosition, however, is against it, as it is on the H. P. chest, where it is
very hot, and I fear the mercury evaporates.

_ One piston rod was discovered to have a transverse flaw. Though
the flaw does not appear to increase, it has been considered necessary
to order a new rod; this is now being made at the Washington yard.

STEAMER ALBATROSS, July, 1883, co

73.~HIOW TO0 COOK CARP.
By C. GERBER, Jr.

I append a few receipts translated from a German cook-book.. As a
general rule the pond carp is not considered good to eat during the
~ summer months, May, June, July, Angust (during and after spawn-
ing), but at all other times it is a most excellent table fish.

REcErPT No. 1.—Clean a carp of about five pounds well, and splitand cut
itinto convenient pieces. Take three table-spoonfuls salt, half a dozen
kernels black pepper, same of allspice and cloves, a few cardamoms, four
laurel leaves, a medium-sized onion, some celery and a sliced carrot, and
a quart of water (01" enough to cover the carp); let these boil togc?ther
fifteen minutes, put in the carp, scale side down, head pieces first, middle
pieces next, tail pieces on top, and let boil fifteen minutes longer; add
one-half pound butter in small pieces, and a gill of red wine, or 1n plaf:e
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of wine pour one-half gill warm vinegar over the pieces of carp before
putting them into the pot, and add it to the boiling. Boil fifteen minutes
longer; take out the pieces and serve with browned butter and slices of

lemon. '

REecEIPT No.2.—Clean and split a five-pound carp and rub two table-
spoonfuls salt well into both sides, and let stand two hours in a covered
dish. Takesome spices and herbs as in No. 1,and boil thoroughly with
one pint Water, one pint red wine, one-half pmt beer, one-half pint vine-
gar, some lemon peel, bread crust, and one ounce sugar. After this
has well boiled, cut the carp in convenient pieces, put into the pot and
boil till only about half the sauce is left; serve as before.

REceIPT No. 3.—Clean a good-sized carp carefully by opening it as
little as possible, cut off fins and tail; make a number of crosscuts on
one side, rub the fish well with two table-spoonfuls salt, let it stand cov-
ered for some hours, then dry it with a towel. Make a filling of four
ounces tallow or fresh fat pork, four yo¥ks of eggs, some wheat bread
slightly softened with water, three sardels, some capers, mace, salt,
pepper, lemon peel, onion, and the liver of the carp (but be sure that
the gall is first carefully removed), all chopped very fine; fill the carp
and sew up the opening. Put it into a baking-dish with the cut side up
with one pint wine, one-half pint vinegar, one-quarter pound butter,
spices and herbs as in No. 1, and a few slices of lemon; bake quickly for
three-quarters of an hour and baste frequently. Don’t turn the fish
while baking. ‘ .

RecErpT No. 4.—Take carp of one to two pounds, scale and clean
well, rub inside and out with plenty of salt, let stand an hour or two, wipe
dry with a towel, roll in well-beaten eggs and bread crumbs or meal, and
bake in plenty of butter till nicely brown.

ReoE1PT No. 5.—Boil carp as in No. 1, place the pieces in a bowl with
a few slices of lemon, add to the sance one-half pint vinegar and boil
same till only enough left to cover the carp in the bowl. Pour the sauce
over the carp through a sieve and let it cool thoroughly.

I tried receipt No. 1 on bass and found them excellent.

‘WEBSTER, MASS., December 10, 1883,

74.—CARBRP DO EAT YOUNG FISHES,

) By J. A. RYDER.
- [From a letter to Prof. 8. F. Bn.ii‘d.]

A carp examined to-day was found to contain ripe milt with active
spermatozoa. About a dozen small fish were taken from the intestine,
each one about an inch to one and a half inches long when they were
alive. They seem to be young percoids ‘or some small fresh-water
Acanthopterygians. I have saved the remains for further study and
identification. ’

WASHINGTON, D. O., November 27, 1883.
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75.—-ANNUAL REPORT ON THE ELECTRIC LIGHTING OF THE
UNITED STATES STEAMER ALBATROSS, DECEMBER 31, 1883,

By Passed Assistant Engineer G. W. BAIRD, U. 8. N.

[Résumé of the quarterly reports. ]

The steadiness and uniformity of brightness of the lamps depend
largely (almost. entirely), on the engine driving the dynamo, and the
success of the system lies more in the attention paid to the engine,
where the plant is correctly installed, than anything else. Uniformity
of speed is the great object sought, and to secure this Mr, Kdison has
adopted a high-speed engine, with a sensitive governor, represented iu
Fig, 1. :

This engine has a single steam-cylinder, 83 inches in diameter of bore,
and a stroke of piston of 10 inches; it runs 300 revolutions per minute

Fi1a. 1.

very uniformly, the automatic cut-off regulating the quantity of steam.
admitted to the load on the engine. This particular engine is larger
than should be employed for this plant, as the short cut-off at high
pressures and light loads causes great cylinder condensation, not only
diminishing the economy of the engine, but causing such incessant ham-
mering in the cylinder that I have been obliged to introduce a pressure-
regulating valve (Fig. 2), which limits the pressure to what is desired.
Previous to introducing this valve, two cross-head keys had been
sheared off and one cross-head broken, by water in the steam-cylinder.
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Had the smaller size of engine (64 by 8) been used, as I recommended,
this difficulty would have been avoided, but the Engineer of the Edi-
son Company, fearing a possibility of our permitting the pressure to
fall below 20 pounds, and the engine consequently failing to develop
the required power, preferred to give us this large engine, even at a
greater cost to his Company. The Edison Company furnished drawings
for the setting of the engine and its foundation, which design I followed
implicitly. The plant is so installed as to bring the driving side of the
belt on top, so that the slack falls from the pulleys. This results in
slipping, particularly as the belt stretches, and when the arc lamps are
thrown in circuit the belt slips and the dynamo often slows down from

F1a. 2.

1,200 to 1,000 revolutions per minute. I procured a heavier belt, but
the stretch soon permitted slipping. I then had a tightener put in.
This has been of great assistance to us, but it augments the stretching
of the belts very much. I have resorted to doubling the belts, 4. e..
running one belt on top of the other; this has diminished the slip-
_ping, but the belts tend to separate and run off in opposite directions ;
to prevent this we have improvised guides. During the year the main
valve of the dynamo engine broke—probably from water in the chest—
and deprived us of the use of the plant about five days. With this
exception the plant has been in operation every night when there was
steam in the boilers. '

The dynamo (F'ig. 3) has given but little trouble. The armature has
worn somewhat, and six brushes have been worn away during the year.
A spare armature has been purchased and is ready for use in event of
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any accident to the original one. Except occasionally adjusting the
brushes, the running of the dynamo requires but little attention, and

both the engine and dynamo are run by enlisted men in the Engineer
Department.
The wiring has required but little attention; in several places the deck

leaked and the salt water short-circuited but there have been ﬁo serious
mishaps, The trouble from this cause, however, has resulted in the de-
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struction of the nearest cut-ont plug, thus preventing damage to the
wire; in such cases I have added insulation to the wires to prevent a
repetition of the accident.

A few lamp sockets (Fig. 4.) have burnt out—principally from arcing
—and a few have been broken by accident. I have provided myself
with a number of the various-sized screws used in these sockets and

have been able to repair them myself. The arc lamp has destroyed
two of these sockets, probably by arcing through the socket as the cir-
cuit was opened or closed. For this reason I have substituted two key
sockets (Fig. 4.) for two ordinary sockets at points where the arc lamps
were attached, and am now making a special attachment which I think

will eliminate this difficulty.

Fia. 6.

The safety plugs, shown in perspective in Figs. 5 and 6, and in sec-
tion in Fig. 7, have answered their purpose admirably. The piece of
solder (a, Fig. 6.) melts at a Jower temperature than the wires, and is
destroyed in event of a low resistance short circuit on the wires.

(L
)

Fia. 7.

I have never known one of them to fail. When one of these safety
plugs melts it breaks the circuit, and the lamps on that section are im-
mediately extinguished. After discovering and repairing the damage,
the circuit is restored by substituting a new plug in the cut-out block.
Hig, 8

By indicating the engine I find the economy to be practically uniform.
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When using 45 -lamps we get 7.77 per indicated horse-power; when
using 50, we get 8.5 per indicated horse-power; and when using 70, we
get 10.11. We have not, to my knowledge, ever used more than 70
lamps at one time, though there are 140 in the plant. The average
number of lamps in daily use is about 47,* for which purpose we con-
sume about 21 pounds of coal per hour, and use, on an average, two-
thirds of a gill of oil. Since November we have been using a light oil
manufactured by the Vacuum Oil Company of New York, and find that
we can run our light machinery with a smaller quantity. As this oil is
used on the exhaust fan as well as the dynamo and its engine, it is im-
possible to say what proportion each machine receives; but from short
experiments I conclude that the dynamo and its engine (when the

Fia. 8.

journals are in good order) will use about one-half a gill per hour.
Assuming this to be correct, the cost of running the lights for the year
has been as follows:

The dynamo was in operation 1,592 hours and 45 minutes, during which
time the consumption of coal for this purpose was 14 tons 2,082 pounds,
at a total cost of $68.67.

The oil used during the same period and for the same purposs is es-
timated to be 67 gallons, the mean cost of which was 795 cents per
gallon, making the total cost for oil $48.57.

The cost for repairs, preservatxon, and restoration has been as fol-

lows:

2 K brushes, at $2.50 ... -oeiiiiin cin biiiiiiiiiia il $5 00
4 Z brushes, at $1........... R i o 4000
2 cut-out blocks, afiBvicents i oo sl LR 64

As lamps are so frequently turned on and off in different pa,rts of the ship, at all
hours, it would be impossible to keep an accurate record.
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34 3-light safety plugs, at 8 cents...... S S L8192
6 G-light safety plugs,at 8cents ..o veiveenanei i, 48
. 4 20-light safety plugs, at 8 cents ...... ... e aeeiecenecanas * 32

2 40-light safety plugs,at Scents......ccoooiiiii e, 16 -
5 key sockets, at 92 cents. .. ... ... . ... ooanl e eeneaneane 4 60
1 wire shade-holder,at 10 cents ... ... ccienniiennann, 10
1 pound insulation compound, at 12 cents. ..... ............ S 12

2 deep-sea lamps, at $1 . ... ... it ciiiii e 2 00
2 attachment plugs,at40conts. .......veeiievnan coine chne. 80
3 pounds No. 14 insulated wire,at 40 cents.... .............. 120
1 pound No. 20 insulated wire,at 40.cents .................. 40
6 cigar-lighter plngs, at 55 cents ...... ..o iiiiinnn, 3 .30
Inewvalve ...ooooiiiiiinn. Sy 5 00
1 pressure regulating valve ...... oo oot ciiaaiiaaiiinnn 55 00
1new cross-head........... ... PR T e 25 60
Shortening thebelt ..o it il 3 95
Amounting in the qggregate 7o J S AU 231 23

This does not include the cost of lamps and shades, which do not
come in my department. Deducting the cost of the piston valve, pres-
sure regulator, and cross-head [incident to an original error], and also
the cost of the deep-sea lamps, cigar-lighter plugs, and attachment
plugs, which do not form part of the ship’s illnmination, leaves the .
cost of the ]ight in candle-power, per hour (' m%%:) 0.0234
cents. This is less by about 40 per cent. than the bare cost of an equiv-
alent amount of gas-light in Washington City. )

'The steadiness, brillianey, and convenience of the light is all that
can be desired, while its hygienic advantages over gas or oil-lamps is
very great. When it is remembered that an ordinary gas-jet consumes
about as much air as six men, and that the breathing-room per capita on
board ship is so contracted, there ceases to be any comparison between
our incandescent electric hght and aIl other means of illumination
viewed from a hygienic point. The convenience of being able to light
a lamp without fire is great, and the safety of the system, especially
at sea, makes it very valuable. The cheerful appearance of the in-
terior of the ship when thus illuminated, as compared with the interior
of other ships lighted with oil-lamps, marks a most agreeable coutrast
and goes far towards lightening the burden and easing the yoke of a
life at sea., )

Our sub-marine lamps have been useful in attracting amphlpods,
squid, young blue-fish, silver-sides, &e., into the nets, when used near
the surface. :
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76.—~PLANTS FOR CARP PONDS, .
By JOHN H. BRAKELEY.

The favorite in my ponds is the water-purslane, the Ludwigic palustris
of the botanists, a plant which abounds there, but which Lhavenot seen
named in any published list of plants suitable for a carp poud. Of this
the carp tear up vast quaumtmb, which float about in large masses, throw-
mg out roots and continuing its growth in the water.

- Tror plants to furnish food for the carp, procure some roots of the com-
mon water-lily (Nymphea odorata), and the more common yellow pond-
lily (Nuplar adven«), and any other water-plants accessible, except pond-
weed (Potamogeton), and water-shield (Brasena peltata). These latter are
liable to take possession of too large a portion of the pond, to the exclu-
sion of more desirable plants.. Procure, also, the seeds of the Tusca-
rora rice (Zizania aquatica), the common reed of our tide-water marshes,
on which the reed-bird grows so fat.

The American lotus (Nelumbium luteum) is indigenous to our own
State, and I have it growing luxuriantly in one of my ponds. “There
is a strange grandeur and an exquisite beauty about this plant which
excite the admiration of all romantic lovers of flowers; a sweetloveli-
ness about them which creates a desire to possess and cultivate some
of them. All water-lilies are lovely, but this one is gorgeous. The
.- flowers are a light eanary color, often five inches in diameter, aJn\d ex-

. quisitely fragrant. The seed receptacle, like the flowers, standing out"
of the water, is a flat, circular surface, and constitutes the base of an
inverted cone, which is perforated with holes for the accommodation of
~ the nuts. These are the water chinquepins.”

A person who has seen this plant growing in its native waters in
southern New Jersey thus refers to it: “I have visited the Kew Gar-
dens near London and the great botanical grounds at Paris and Cologne,
and assert without hesitation that if all the flowersin the three were put
together, they would not equal, as a spectacle, the lily plantation in this
pond.” No stinted praise, certainly, of our beautiful Nelumbium. Yet,
beautiful as it is, it does not compare in stately grandeur with it:s
congener, the Egyptian lotus. Its delicate rosy tints, on a ground of
pure white, changing daily, its graceful petals expanding more than 10
inches when fully blown, entitle it, I think, to the rank of queen of the
floral kingdom. Though a native of India, Ohina, and Japan, being the
. sacred bean of the Hindoos, and, in their estimation, possessed of cer- -
tain wonderful mystic powers, it is perfectly hardy in our climate. Mr.
E. D. Sturtevant, of Bordentown, informs me that he has grown it in
the open air for the last six years with complete success, and that he
has furnished it, with other choice lilies, to Prof. 8. F. Baird for the
carp ponds at Waghington, where it does well. Though not planted in
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;my pond till late in June, it flowered beautifully all the latter part of

.the summer. To these add the Florida yellow water-lily (Nymphea

“flava) and out own lovely water-nymph, intermixed with groups of the

‘stately and graceful Tuscarora rice, and you have a water garden at
comparatively small expense, such as no combination of the rarest and

most costly land plants can rival. And if you wish to go to alittle more

trouble and expense, you can add other species of Nymphea which are

perfectly gorgeous, but which require protection during the winter.

Even the queenly Victoria regia has been flowered by Mr. Sturdevant
in the open air with the aid of a little artificial heat. And this,too, mnay
be made to adorn the carp pond. Most of our native water-lilies are
“born to blush unseen and waste their sweetness on the” unsightly
marsh. Carp culture is destined to bring them into the prominence to
which their beauty and delicate odor eutitle them; and as the rhizomas,
tubers, leaf stalks, and seeds abound in farinaceous matter, they Loth
feed the carp and render attractive the country home.

I append a list of the plants which do well in my ponds, and which
seem adapted to this latitude, and for the sake of accuracy and the
scientific names :

‘White water-crowfoot— Ranunculus aquatilis.

American lotas—Nelumbium luteum.

Egyptian lotus—Nclumbium speciosum,

White water-lily—Nymphea odorata.

Yellow water-lily—Nymphea flava.

Yellow poud-lily—Nuphar advena.

Water-cress—Nasturtium officinale.

Water-milfoil—Myriophyllum, several species.

Water-purslane—Ludwigia palustris. ‘

Cardinal flower—ZLobelia cardinalis.

Water-chestnut— Trapa natans.

Bladder-wort— Utricularia gibba.

- Hornwort— Ceratophyllum demersum.

Water-starwort—Callitriche heterophylla.

Cat-tail lag—Typha latifolia.

Bur-reed—=Sparganium eurycarpum.

Arrow-head—=Sagittaria variabilis.

Blue flag—1Iris versicolor.

Pickerel-weed— Pontederia cordata.

Mud plantain-—Hetéeranthera reniformis.

Common rush—dJuncus effusus.

Rice cutgrass— Leersia oryzotdes.

Tuscarora rice—Zizania aquatica.

Rattlesnake grass—Glyceria canadensis.

Manna grass— Glyceria fluitans.

Manna grass—Glyceria obtusa.

BorDENTOWN, N, J., 1883.
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Vol. IV, No. 11. Washington, D. C. July 31, 1884.

?7—~REPORT ON THE SHAD WORK IN SOUTI CAROLINA IN 1883—
’].‘RANSPOR'I‘ATION OF SIHAD EGGS ON TRAYS,

By C. 7. !IUSKE,
Superintendent of Iish and Fisheries.

According to the best information we have, there are about 52,000
shad taken annually in the waters of South Carolina. This constitutes
the source to which we may look for our annual supply of eggs to prop-
agate fry for restocking our rivers artlﬁclally From fifteen to twenty
thousand of this number are taken on Edisto River, within a distance
along the river of about eight miles; the remaining number are taken
in the waters of Winyah Bay and along Waccamaw River for a dis-
tance of twenty or thirty miles, while a few are taken from Santee River,
and some, in small numbers, in most of the rivers from tide-water to the
shoals of the up-country.

As has been previously reported, we have established a station, at
small cost, on Edisto River, the operations of which for the past season
will hereafter be reported; and it now remains for us to develop &
station at Georgetown, and utlhze, if possible, all ripe fish taken in the
waters thereabouts. The fishing here is scattered over a wide area,
and any work accomplished must, of necessity, be accompanied by
many difficulties, and, at best, we can only hope for a limited number
of eggs. To ascertain, if possible, some definite idea of the extent of
the fisheries here, and the possibility of utilizing this point as a station,
I visited, in June last, Mr. W. StJ. Mazyck, who lives on Waccamaw
River, with whom I had had some correspondence on this subject,
and made a partial inspection of the fisheries, with a view of locating a
station during the present season. I found that fishing on the Wacca-
maw above Georgetown was done by drift-nets, at such dista.nCQS '
apart as to render it impossible to attend all the boats with anything
like a reasonable force, or with a reasonable hope of collecting sufficient
" spawn to justify the outlay it would have required to have carried on
the work, as the fishing was all done in daylight, at which time we can
oObtain but few ripe fish. Besides these nets, there are some fish in
Winyah Bay, and during the latter part of the season a number of the
fishermen go up Sampit River, where they find shadding remunerative.
At this season the fish here are in an advanced state, and a majority of
those taken are ripe or in the proper condition to yield eggs. Mr. Mazyck,
writing in May of the present year, informs me that one of the fisher-
men reported twenty-five ripe shad taken.on the 5th of ‘April from
one net, This would be, averaging 20,000 eggs to a fish, 500,000 eggs.

" Bull, U, 8. F. C,, 84—11
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This would indicate success if we can organize a force of spawntakers
and establish a collecting station at Georgetown. To have a force of
men regularly paid to take spawn, as is usually the case, would be too
expensive to think of where the fishing is so scattered. I therefore pro-
pose, after instructing the fishermen in the art of stripping a shad, to
furnish them with necessary pans, buckets, &c., and pay them so much
a quart for all the eggs impregnated and brought to me in good condi-
tion delivered at Georgetown. This can be done, as there is daily com-
munication between this place and points along the river.

TRANSPORTING EGGS ON TRAYS.

It has been ascertained by the United States Fish Commissioner,
from repeated experiments, that the shad eggs can be kept for a num-
ber of hours on damp cloth spread on wire trays, and afterwards hatched
successfully. This has been done for several years past by the Govern-
ment, and is now the common mode of transporting the eggs from the
fishing-grounds on Potomac River to the hatehing-stations in Wash-
ington. To Mr. S. G. Worth, Commissioner of North Carolina, is due
the credit of having shipped the first shad eggs in this way to any con-
giderable distance. He reports success with several shipments last
spring as follows:

“From Avoca, in Bertie County, I sent to Raleigh at various times
during April and May a number of the eggs of the shad on trays of
Canton flannel. The two points are distant about 220 miles, and the
time they were on trays was thirty-one hours. ' The transfer was highly
successful, and over 300,000 fry were hatched at the carp ponds mnear
Raleigh and released into Neuse River, near by. The trays used were
simple frames made of strips an inch square, with the fabric put on with -
tacks. When the eggs were ready for transfer, a number of cloths were
wet and a layer of ova placed on each, either with a dipper or large
spoon. About sixty-four occupy the space of a square inch, and when
spread on the trays they slightly compress each other, the appearance
being in shape like the cells of honey-comb, while the entire mass is
nearly as clear and transparent as an equal bulk of rain-drops. A num-
ber of trays supplied with eggs were placed one upon another to the
height of 10 or 12 inches and the whole number put into a box large
and deep enough to allow 4 to 8 inches of moss to be introdnced between
the trays and box. The long moss of the coast was mixed with finely-
Dbroken ice, and a complete cushion of it packed on all sides and be-
‘neath. The moss formed an easy spring to prevent sudden jars, and at
the same time arrest any undue rise in temperature. Boxed in this
manner, eggs were sent to Raleigh by express without an attending mes-
senger. * * * I wrote to Professor Baird, the United States Fish
Commissioner, and told him of the shipment of eggs made to Raleigh,
and begged him to aid me in pressing the experiment further. With
his usual courtesy, he promptly responded by sending three lots consist-
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ing of 400,000 eggs; the first in charge of a special messenger, and the
two latter by express. The first underwent a loss of 97 per cent, but
the two latter, packed in accordance with my suggestions, suffered a
loss of only 3% per cent.”

It will be seen from this expeument here given in detail that the old
and tedious method of transporting shad fry, which are delicate in the
extreme and very difficult to transport, must soon give way tothe trans-
portation of the eggs instead, which will prove in every respect more
satisfactory, as smaller loss will be incurred and the cost in money and
labor much reduced. If we can succeed in collecting eggs at George-
town, as above proposed, they can be easily shipped to Columbia, where
a central station will be located, and from which pomt all the principal
rivers in'the State are in easy access.

‘We planted from the hatchery on Edisto River 725,000 shad in that
river; 300,000 obtained from the United States Tish Commissiouner,
and shipped by myself from Washington, were planted in the Catawba -
River at the Charlotte, Columbia, and Augusta Railroad crossing; and
350,000, obtained from the same source, were shipped in the Govern-
ment car and planted in Congaree River at Columbia, besides other
shipments made by the United States Fish Commission to the head-
waters of Savannah River.

HATCHERY ON EDISTO RIVER.

Although the number of eggs taken at this point is small, never
before having exceeded the take of this year, which was a little more
than one million, this is probably the most available location in the State -
for a shad station. The water is clear, and in nearly every beud of the
river there are sand-bars which are natural spawning-grounds for all
fish coming to maturity before having passed this point in the river;
and could we have the advantages of haul-seines along the river in-the
Beveral seining-holes, used in former times, we would, X am confident,
catcl many more fish in ripe or mature condition than it is possible .
to do with the gill-nets. The mature fish tarry around their favorite
spawning-places and are not captured with the immature ones which
travel with the tide as soon as it begins to flood, at which time the nets
are set. This season we have taken more eggs than in any previous
Year, owing, in part, to more favorable weather, and partly to the fact
of our having a larger corps of faithful assistants, 'We were enabled to
attend every net fished on the river whenever fished, regardless of cold,
rain, midnight hours, and many other disadvantages under which we
labored. The fishing was all done after dark, and at nightfall the men all
left camp, some going 2 or 3 miles up the river, and others a like dis-
tance in the opposite direction, and others at their posts at - interme-
diate points, all subjected more or less to hardships, and some remain-
ing all night in open boats on the river, subjected often to rough and

disagreeable weather,
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I began work with five assistants, only one of the number having ever
seen a shad eggtaken before; but after a short time,in which I explained
the modus operandi of shad-stripping, by going through the process with
a ripe shad in the presence of those who had no knowledge of the work,
they became fimiliar with the method and lost no eggs that came in
their reach.

‘While I was aware of the small number of fish released in comparison
with our necessities and the work accomplished by other States, yet, in
view of all the surroundings and the amount of money expended, the
.season’s work was highly gratifying; and a reasonable hope may be en-
tertained that we will be able in a few years to increase the capacity
of this station, so that the Edisto may be abundantly stocked and ship-
ments made to other rivers. A few fishermen make their appearance
on the river the latter part of January, and by the 15th of February they
are all at their accustomed localities and the season is in full blast, and
continues till the first week in April, when the shad become scarce and
the gar-fish so numerous and destructive to the nets that the fishermen
are compelled to abandon further operations 'and surrender the river to
them. Their work of destruction is so sure and well-known that it has
become a custom among the fishermen to raise a white flag over their
camps when these fish appear—which is a signal of surrender—and in
a few days’ time they are abandoned. I opened the hatching-house here
about the first of March and ordered the * McDonald automatic glass
hatching jar”; but, owing to delays at the manufacturer’s, I did not re-
ceive them till late in the season, and so had to use the tin cans that
were on hand.

After the receipt of the jars the percentage of eggs hatched was much
better, and had I begun the season with them the number of fish re-
leased would have been greater. We are indebted to Colonel Me-
Donald, of Virginia, the inventor, for this jar, which far surpasses any
-other apparatus for shad-hatching that fish-culturists have yet known.

¥8.-REPORT ON CALIFORNIA TROUT DISTRIBUTION XN SOUTH
CAROLINA IN 1883.

By C. J. HUSKE,

Superinlendent of Fish and Fisherics,

" On application to Professor Baird for a supply of California trout
eggs, he sent me 5,000 eggs from the trout hatchery on McCloud
River, California. I had previously prepared two temporary hatching-
troughs in the department building at Columbia for their reception.
They came to hand on the 8th of March, and, being engaged at the shad
station, I was compelled to intrust them to the care of a noviece, after
having carefully unpacked and planted them in the troughs and devot-
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ing two days to his instruction as to the care of the eggs. He was de-
voted and faithful in his attention, and although never having seen an
egg hatched before, and laboring under many disadvantages—high
temperature of water, &c.—he succeeded in saving 1,700 fish, which
humber, the second week in April, I placed in the pond of Dr. Fahne-
8tock, near Walhalla, who had kindly tendered me the use of it until
the necessary ponds can be constructed to keep them in. From these
fish I hope to obtain a stock from which we will be able to supply the
8treams of the mountain section of our State, which are well adapted
to the requirements of the California trout (Salmo irideus). In addition
to this lot, in May I obtained 9,000 of the same trout from the Govern-
ment, which were turned over to me by the United States messenger
at Seneoa, from which point I transported them in person a distance
of 25 miles over the mountains by private conveyance, and planted them
in fine condition (with the exception of 1,000 lost en route from Wash-
ington) in the Chatooga River, on the South Carolina and Georgia line.

79.—SHAD FISHING ON THE EDISTO RIVER.

By C. J. HUSKE,

Superintendent of Fish and Fisheries of South Carolina.
" [From a letter to Prof. 8. F. Baird.]

Ihave finished the season’s work on IEdisto River, having taken a total
of 440,000 eggs, from which I released 334,000 fry, all in fine condition.
This is less than one-half of last year’s product; but still with the small
plants I am able to make the fishermen say they are now taking fish
that. were planted by us., At least 1,000,000 eggs were lost by a de-
ficiency of buck fish, which deﬁmency was caused by the large size
mesh used by the glllers There is one seine beach on the river, which
if T can fish myself, I am satisfied I can increase the take of eggs to
2,000,000 a season. This in a few years should make Edisto River a
good station. This is my only hope. The cost of the season’s work at
Present is about $300.

In view of the small number of eggs that we can get in the State, we
are compelled to fall back on the generosity of the Government Commis-,
sion for our supply for other rivers. Will it be practicable for you to
furnish me with the eggs, sent by express to Columbia, instead of the
fry that South Carolina usually received? I see that you made suc-
cessful shipments of shad eggs to North Carolina last season, If you
can send me three or four hundred thousand a week, I can hatch them

out here and plant them in Congaree River.
OorLumBIa, 8. O., April 8, 1884,
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S0.-CULTURE OF EDIBLE SNAYXLS,
By RUD. HESSEL.
[From a letter to Prof. 8. F. Baird.]

Regarding the cultivation of the Helix pomatia and the H. adspersa,
I have to report that if you intend a trial with either of these next year
steps will have to be taken to get some of them during the next two
months, as this is the season when they can be shipped best and can be
found in the finest condition. I think we can get the H. pomatia in
Bavaria or Wurtemberg, and two other kinds, the H. adspersa and.the H.
nauticoides—which latter I consider to be the best in taste of all—in Italy
and Southern France (Genoa, Marseilles, and Bordeaux). In.each of
the countries the mediation of a consular agent might be requested. The
prices are not very high yet in Germany, perhaps five or six marks [about -
$1.30] per hundred for selected ones. It may be that the H. adspersa
and the H. nauticoides could be obtained for the same price.

The Romans, as you know, raised these animals in their cochlearia
about 2,000 years ago, and they introduced their cultivation into Ger-
many and France. In Germany the practice was reintroduced by the
monks of the eighth century in their convent gardens. They sometimes
adopted the better plan of collecting them in the field and keeping
them in garden-beds to fatten. The method which I desire to intro-
duce is a different one from that used by either the Romans or the Ger-
man monks: I raise them from the egg. :

The cultivation of these species is very interesting; and in a rich
country like America there is no doubt but that they will bring good

“prices in the market, notwithstanding the excellent oysters, clams, &c.,
which we have. I hope that you will decide in favor of this enterprise.

WASHINGTON, D. C., November 17, 1883,

81.~AMERICAN BLACK BASS PLACED IN THE RIVER NENE, ENG-
LAND.

By JOXIN 'E'. HENSMAN.
[Abstract from the Fi;;hing Gazette, December 1, 1883.7]

Of 1,200 black bass Lrought from the United States by Mr., W. T.
Silk, 140 were placed in the river Nene. They were from 4 to 7 inches
inlength. The river has a number of small backwaters with swift cur-
xrents and gravelly bottoms, and also deep, quiet holes. TFishing will be
prohibited for some years until the fish are well established. I think
the Nene and the Welland are the only rivers in England where the
bass have been put; but they are in several lakes. ’
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82. -’I‘HE “RURREN?>” AND “KEITEL? (FISHING-VESSELS) OF TIXE
COURLAND IIAFF

By ERNST ANCHER.

The principal need of our fishing-vessels is that they should draw very
little water; for the fishing-ports and landing-places along the entire
coast of Lithnania are exceedingly shallow, the water often being only
one foot deep, and in the northern part of the Haff there are many
banks which, under certain circumstances, cannot be avoided. This
makes it impossible to have fish-tanks in our vessels, as these would
cause them to draw more water and render them useless in many places
-along our coast. Our seine-fisheries are dependent ou various local cir-
cumstances, which are unfortunately of such a nature as to yield almost
exclusively dead fish.

The main object of all fishing-vessels is that they should be suitable
for cruising and for casting the net in a fresh and heavy breeze and in
short waves, and these conditions determine the method of bulldmg our
vessels.

The bottom is not even, but rises from the mainmast to the prow (one.
third of the entire length) about 5 inches in a straight line. A stronger
_ rise would make sailing easier, as well as cruising in calm water or long

waves, but in the short waves of the Haff it would prove an impediment.
. Towards the stern the rise is very inconsiderable. Thereby the vessel
drags in the water and moves a little heavier than would otherwise be
the case, but as it draws but little water this proves no serious difficulty,
the steady movement of the vessel remedying the evil. Moreover, the
" yawing to which all vessels which draw little water are subject is
avoided. Crosswise the bottom also slants a little towards the center
and also towards the sides. This, of course, is not favorable to sailing
with a fresh breeze, but it increases the strength of the vessel in a strong
wind. The bottom should be as broad as possible and obtuse at both
the stern and the prow, 5o as to make the vessel float in the water with
ease.

The sides of the vessel are not straight; the lowest plank bulges out-
considerably, the second is somewhat straighter, and the’ third rises
almost perpendlcularly Thereby the side of the .vessel assumes the
shape of a curve, on which the vessel rests when leaniug over, and is
enabled to withstand the rolling of the waves. Towards the prow the
8ides must be straight, so as not to cat the waves, but allow these to
lift the vessel easily. A vessel constructed in this manner may:cruise
with perfect security even in the shortest waves. The vessel needs no
ballast but will be safest without any. The bottom is 3 to 35 inches thick,
and made of pine wood. The lower planks of the sides, made of oak ‘
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‘wood, are about 24 inches thick, and gradually diminish in thickness
.towards the top, the upper plank being only 1% inches thick.

Of the sails, which are manufactured here, sprit-sails are the best in
wind ; the two small foresails also render better service than a large
stay-sail, and are therefore preferred by the fishermeén. In reefing the
mainsail, the small foremast is taken down entirely, and the sprit-sail
remains spread. The mainsail is reefed from the top. It is somewhat
narrower at the top than at the bottom, and by recfing it from the top
there is no danger of rolling the sail too tight and of tearing it. The
reef-line is simply tied at the top of the sprit, and in reefing it is made
loose and tied lower down.

The great advantage of these vessels is their strength, as they can
withstand almost any storm. I own a cutter built in the United States.
In moderate wind I can always outsail our vessels, and even in a toler-
ably stiff breeze I can cruise as well as they ; but if a strong wind
springs up I can no longer cruise, but must think of my own safety,
while our vessels keep on in their course.

Rugs, EAST PRUSSIA, July 1, 1880.

83— WOODEN TANK FOR THE TRANSPORTATION OF LIVING FISEL.
By PDIAX VON DEM BORNIE,

The tank has a double ‘bottom, in order that dirt may be separated
from the fish. If water is poured into the tank, it will flow out by the
pipe from below the upper bottom, and take the dirt out of the tank.

There should be three inches of air below the cover. On warm days
gome ice may be placed on the cover.

BERNEUCHEN, February 29, 1884.
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84.—PENNING OF SALMON IN ORDER TO SEOURE THEIR EGGS,
By C. 3. BOTTEMANNE, M. D.

[From a letter to Prof. 8. F. Baird.]

In the Dutch “Economist” of 1874 I gave a description of the fish-
breeding establishment of the State of New York, and therein I men-
tioned the United States salmon-breeding establishment on the Penob-
scot, principally for the penning of the salmon from June till breeding
time. As you are likely aware, the Dutch Government pays yearly
84,800 to salmon breeders for young salmon delivered in spring, at the
rate of 10 cents for yearlings, and not quite (£) one dollar per hundred
for those that are about rid of the umbilical sac, and ready to shift for
themselves. Tor the latter they receive payment only if there is money
left after delivering the yearlings.

The breeders get their eggs from Germany from Schuster in Frei-
burg, and from Gloser in Basel; but complain always that the eggs are
from too young individuals, that there is always too much loss in trans-
portation, that the eggs are so weak that after the fish have come out
there is great mortality in the fry, &e.

In this month’s ¢ Economist” I published the results on the Penobscot,
and figured out that if breeders here set to work in the same style they
would get at least four eggs to one, at the same price, and be independent.

‘We have an association here for promoting the fresh-water fisheries,
of -which the principal salmon fishermen are members, and also several
gentlemen not in the business, including myself. Inthe December meet-
ing I told them all I knew about the Penobscot; and one breeder got a
credit for $200 for getting ripe salmon and keepmg them in a scow tillhe
had what he wanted, and he has succeeded pretty well. Still thisis only .
on a limited scale. I want to putup larger pens and in the style of the
Penobscot. In order tp do this I must know exactly what is done on the
Penobscot and how.

‘What is the size of the pen, how large area, how deep? Is it above
tidal water? (This I take for granted.) What is the situation of the
pond compared with the river? What kind of failures were there, and
, the probable reasons therefor? In short, I would like a complete de-
scrlptlon of the place, with the history of it. I hope you will excuse
my drawing on you for such an amount, but as the United States is the
authority in practical fish-breeding, we are obliged to come to you.

I am sorry to say that I cannot report the catch of any 8. quinnat, yet
three fish have been seut in for the premium we held out for the first
fifteen caught, but they proved not to be guinnat. Lately I heard that
there were so many salmen caught in the Ourthe, near Liege, Belgium
(the Ourthe is one of the feeders of the Maas), which was an astonishing:
fact, as salmon are seldom taken there. '

: BERGElgF op ZooM, NETHERLANDS, January 12, 1884,
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S5.—MEMORANDA RELATIVE TO INCLOSURES FOR THE CONFINE-
MENT OF SALMON, DRAWN FROM EXPERIENCE AT BUCKSPORT,
- PENOBSCOT RIVER, MAINE.

By CHARLES G. ATKINS.

[In response to request of Dr. C. J. Bottemanne.]

The Penobscot salmon-breeding establishment was founded in 1872,
at Bucksport, in the State of Maine, near the mouth of the Penobscot
River. Thelocation was primarily determined by the necessity of being
near a supply of living adult salmon, to be used for breeders. Afteran
exploration of the headwaters of the Penobscot, which lie mostly in an
uninhabited wilderness, the conclusion was reached that the chances of
securing a sufficient stock of breeders were much greater at the mouth
of the river, - where the principal salmon fisheries are located; but to
avail ourselves of the supply here afforded we must take the salmon ab
the ordinary fishing season, May, June, and July, and keep them in con-
finement until the spawning season, which is here the last of October
and first of November. As the salmon naturally pass this period of
their lives in the upper parts of the rivers, it was thought essential to
confine our captives in fresh water. Later experiments in Canada indi-
cate that they will do as well in salt water, but the construction and
‘maintenance of inclosures is much easier when they are located above
the reach of the tide, to say nothing of the proximity of suitable fresh
water for the treatment of the eggs. In the precise location of the in-
closures several changes have been made, but they have always been
in fresh water, and within convenient distance (5 to 10 miles) of the place
where the salmon were captured. )

In our experiments and routine work we have made use of four in-
closures, which I will now describe.

No. 1.—In Craig’s Pond Brook, a very pure and transparent stream,
an artificial pond 40 square rods in area and 7 feet in extreme depth,
was formed by the erection of a dam. The bottom of this pond was
mainly a grassy sod newly flooded. About half the water came from
springs in the immediate vicinity, and the rest from a very pure lake
half 2 mile distant. The water derived from the lake was thoroughly
aerated by its passage over a steep rocky bed. The transparency ot
the water in the pond was so great that a pin could be seen at the depth
of 6 feet. This inclosure was a complete failure. The salmon placed
therein were after a day or two attacked by a parasitic fungoid growth
on the skin, and in a few days died. Out of 59 impounded not one
escaped the disease and only those speedily removed to other watéers
recovered. Several, removed in a very sickly condition to the lake sup-
plying the brook, recovered completely, from which it is safe to infer
that the cause of the trouble did not lie in the lake water. Of the spring
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water I have some suspicions, and should not dare to inclose salmon in
it again, ‘

No. 2.—After the failure of the above experiment an inclosure was
made in the edge of an ordinary lake by stretching a stout net on stakes.
This water was brown in color, and objects 4 feet beneath the surface
were invisible. The bottom was gravelly and devoid of vegetation.
The depth was 74 feet in early sumwer, and about 4 feet after the
drought of August and September. The area inclosed was about 25
square rods in June, and perhaps half as much at the end of summer.
This inclosure was entirely ‘successful, very few salmon dying in it
except those that had been attacked by disease before their introdue-
tion, and all the survivors were found to be in first-rate condition in
November. This site was not afterwards occupied, because it was incon-
viently located, and was exposed to the full force of violent winds sweep-
ing across the lake, and therefore unsafe.

No. 3.—The inclosure in use for the confinement of the stock of breed-
ing fish for the four years from 1872 to 1875, inclusive, was made by
running a barrier across a narrow arm of a small lake (mentioned in
official reports as ¢ Spofford’s Pond”) near Bucksport village. This
body of water, about 60 acres in area in the summer, receives the drain-
age of not more than 5 sqnare miles of territory through several small
brooks, that are reduced to dry beds by an ordinary drought. Ablout a
quarter of the shores are marshy and the rest stony. The water is
highly colored by peaty matters in solution, and all objects are invisible
at a depth of 2 feet. The bottom is composed mostly of a fine brown
peaty mud of unknown depth. Agqgnuatic vegetation of the genera Nu-
phar, Nymphea, Bragenia, Potamogeton, &c., is abundant. The water
is nowhere more than 16 feet deep in the spring, and 11 feet in midsum-
mer. The portion iuclosed is 2 feet shoaler. The inclosure oecupied
sometimes 8 or 10 acres, and sometimes less. The barrier was from 400
to G00.feet long, and was formed the first year of brush; the second and
third years of stake-nets, weighted down at the bottom with chains; and
the fourth year of wooden racks, 4 feet wide and long enough to reach
the bottom, which were pushed down side by side. The brush was
unsatisfactory. There were holes in it by which the fish escaped. A
single net would not retain its strength through a whole season, the
bottom rotting away and letting the fish out, uuless before the autumnn
was far advanced its position were reversed, the stronger part that had
been above water being placed now at the bottom. This method was
therefore rather expensive and not perfectly secure. The wooden racks
were costly and heavy to handle, but quite secure.

The salmon placed in this inclosure had to be carted in tanks of water
overland about a mile in addition to transportation in floating cars from
3 to 5 miles; they were transferred suddenly from the salt water of
the river (about two-thirds as salt as common sea-water) into the entirely
fresh water of thelake. To all the supposed unfavorable circumstances
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must be added the high summer temperature of the water. During
August the mean was generally above 70° Fahrenheit at the bottom and
several degrees warmer at the surface. Occasionally there was observed
a midday temperature of 74° I'. and once 76° F. at the bottom. Yet
this proved an excellent place for our purpose, a satisfactory percentage
of the salmon remaining in perfect health from June to November.

No. 4.—The inclosure in use since 1879 at Dead Brook, Bucksport. It
" is'located in a gently running stream bordered by marshy ground, with
a bottom in part of gravel but mostly of mud, crowded with aquatic
vegetation. The water, supplied by two small lakes among the hills, is
cleaner than the average of Maine rivers, but does not in that respect
approach the water of inclosure No. 1. The greatest depth is about 8
feet, but in the greater part of the inclosure it is from 3 to 5 feet. The
width of the stream is from 2 to 4 rods, and the portion inelosed is 2,200
feet long. The barriers to retain the fish are in the form of Wooden
gratings, with facilities for speedily clearing them of débris brought down
by the stream.

Better results were expected from this Jnclowm than from No. 3, but
have not been realized. The percentage of ~almon dying in confinement
has been greater, amounting commonly to about 25 per cent of those
introduced, and this notwithstanding the salmon are conveyed to the
inclosure by water carriage the entire distance (7 iles) instead of be-
ing carted in tanks. The cause of the trouble has not yet been discov-
ered, but there is good reason for thinking that it Jies in some of the
circumstances attending the transfer of the fish from the place of cap-
ture, and that the inclosure itself is perfectly suited to its purpose. This
view i3 supported by the fact that nearly all the losses occur within
a few weeks after the introduction of the salmon and almost wholly
cease by the end of July. If the cause of disease was located in the
inclosure, we should expect it to be more fatal after a long than a short
duration of the exposure of the fish to its action, and that with the
smaller volume and higher temperature of August it would be more act-
ive than in June and July.

The above description will, I think, give Dr. Bottemanne a sufficiently
correct idea of the character of the inclosures we havetried. There are,
however, several other points to be touched upon to put him in posses-
sion of the practical results of our experience.

The facilities for the recapture of the salmon when the spawning sea-
son approaches must be considered. In the lake at Bucksport village
(No. 3) we hoped at first that their desire to reach a suitable spawning
ground would induce them all to enter the small brook that forms the
outlet, which was within the limits of the inclosure. In this matterour
expectations were but partially realized. Many of the fish refused to
leave the lake through the narrow opening that was atforded them, and
were only obtained by pound-nets, seines, and gill-nets, all of which in-
volved a considerable expenditure of labor and material. The drawing
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of a seine in a large body of fresh water is likely to be a serious under-
taking unless the bottom has been previously cleared of snags. In this
respect the long and narrow inclosure at Dead Brook possesses great
advantages, since it can be swept with a comparatively short seine.
However, the influx and efflux of a considerable volume of water is of
great advantage in enticing the gravid fish into traps that can readily
be contrived for them by any ingenious fisherman.

The existence of a gravelly bottom in the inclosure must be considered
a positive disadvantage, inasmuch as it affords the fish a ground on
which they may lay their eggs before they can be canght; but the dan-
ger of such an occurrence is less as the bounds of the inclosure are more
contracted and the facilities for capturing the fish are better. )

As to the number of fish to a given area, I think we have never ap-
proached the maximum. I should have no hesitation in putting 1,000
aalmon in the inclosure at Dead Brook, which covers an area of less than
3 acres. Of course the renewal of the water supply, or its aeration by
winds, is of importance here.

The capture aud transport of the fish in June involves methods re-
quiring some explanation. The salmon fisheries about the mouth of
the Penobscot River are pursued by means of a sort of trap termed a
“weir,” It is constructed of fine-meshed nets hung upon stakes, ar-
ranged 80 as to entrap and detain the fish without insnaring them in
the meshes. They swim about in the narrow ¢ pound” of the weir until
the retreating tide leaves them upen a broad floor. Just before the
floor is laid bare, the salmon destined for the breeding works are dipped
ount carefully with a cloth bag ora very fine bag-net and placed in trans-
porting cars or boats, rigged specially for the purpose, sunk deep in the
water, which fills them, passing in at two grated openings above, and
passing out at two others astern, and covered with a net to prevent es-
cape. In a boat 13 or 14 feet long (on the bottom) we put 10 or 15 sal-
mon, to be towed a distance of 7 miles. If the water is cool, twice as
many can go safely, but there must be no delay. It is very important
that this car be smooth inside, with no projections for the salmon to
‘chafe on, and the gratings must be so close that they cannot get their
heads in between the bars. . ‘ .

If conveyance overland is necessary, a wooden tank 3 feet long, 2 feet
wide, and 2 feet deep, with a sliding cover, will take six salmon at a time
for a mile and perhaps farther, and they may be jolted along over arough
road in comparative safety. .

It has been our uniform experience that all the salmon that survived
' till antumn were in normal condition as to their reproductive functions,
and yielded healthy spawn and milt.. On {wo occasions we suffered
serious losses of eggs. In neither instance could the loss be atiributed
to any defect in the inclosure, but on one occasion the conclusion was
reached tlnt the water which was well suited to the maintenance of the

"
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fish was injurious to the eggs, rendermg the shell so soft that they could
not be transported safely. :

‘With the exception of the disasters enumerated above, there has been
but one that I can recall, and that was caused by the bursting of our
barriers at Dead Brook under the pressure of a floed.

BUOKSPORT, ME., April 7,1884,

86. —-FUBTIIEB REP()RT oF R. D. HUME'S SALMON HATOIIEBY,
OREGON.*

By CHARLES I. FINELY.

[From a letter to Prof. 8. F. Baird.]

I have carefully liberated about 12,000 salmon fry in a little stream
called Indian Creek, a tributary of Rogue River, Oregon.

Nearly all the eggs that I lost were from non-impregnation. I had

to spawn the salmon too early, but I did it then for fear of losing them
altogether, on account of a freshet. We had them in two boxes afloat
in the water. These boxes are made of slats 24 by 10 by 6 feet. Be-
tween the 25th and 28th of August last I put into these ‘boxzes 100
salmon (50 in each box). Those that lived I left there until the 22d of
November., In towing the boxes down the river one of them ran
aground and a slat tore off, so that we lost 50 fish thereby. Of the
other lot about half died. I think this was due chiefly to their being
confined in too small a space. They got a good deal bruised before the
middle of September. Mr, Hume intends to do away with the boxes
and to build a large reservoir at the outlet of the hatching-house.
. Ispawnedin all only nine females ; lost two from their getting away,
and let one go for want of a male. T estimated only about 30,000 eggs,
and from actual count the loss of eggs was 7,000. The loss of minnows
and fry was about 1,000,

The first eggs were put in the trays on the 22d of November;
the first embryo was discovered on the 26th of Deecember; and the
. first fish was free the 27th of January, or in sixty-six days. The last
salmon hatched February 17th, or eighty-seven days from spawning.
On the 10th of March we commenced fishing, and on the 7th of April let
them go, all large and healthy fry. As far as I could find, I had only
ten cripples, and some of these lived to become fry. I waited for Mr.
Hume to come from San Francisco before turning them out. Under
the circumstances, 1 feel much encouraged with my success,

Mr. Hume intends to make-the hatchery a permanent fixture here,
and to have the river stocked to its full capacity during the coming
winter. 'We have a capacity for about 1,000,000 eggs.

ELLENSBURG, OREG., 4pril 27, 1884.

* See previous report on page 88 of this volume.—C. W, 8.
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87.,~-WINAT CODYXISH SOMETIMES SWALLOW.*
By CAPT. J. W. COLLINS.
[From a letter to Prof. 8. F. Baird.]

I send by to-day’s express a knife, apparently of the kind known as
a ‘“haddock ripper,” which was taken from the stomach of a large cod-
fish on Le Have Bank. The knife was presented by Captain Henry
McEachern, of the schooner A. F, Gifford, of this port, through Oapt.
Benjamin T. Blatchford. Captain McEachern stated to me that the
knife was found in the stomach of a 45-pound cod which was caught
this winter on a trawl.line, in about 556 to 60 fathoms of water, latitude
430 08’ north, longitude 64° 11/ west. As Captain McEachern is consid-
ered very reliable, there is no reason for doubting the correctness of his
statement, though it does seem strange that a fish should swallow such
an 1mplement ‘

GLOUCESTER, MASS,, January 26, 1884,

88,-LEECH OULTURE.
By RUD. HESSEL.
[From a letter to Prof, 8. ¥, Baird.]

The Hirude medicinalis and the H. officinalis begin to propagate when
three or four years old, at which age they are from three to five inches
in length and from half an inch to an inch in diameter.

They are raised extensively in Franece, especially on the moss-lands
in the environs of Bordeaux, where the culturists call the adult worm
* by the unscientific name of Sangsue vache, *cow-leech.” I have seen
all the different kinds of ponds in use there, as well as in other parts
of T'rance, and in the Danube province of Austria-Hungary.

I once laid out some ponds on my place especially adapted to the
habits of the leeches, and to protecting them from their enemies. I
then bought 10,000, including both species, one of which I got from
Bordeaux and the other from Hungary., Two years afterwards, when
my establishment was washed away by a freshet, I had about 100,000,

about 60,000 of which were of marketable size.
For the. trial which you are intending to make, from 150 to 250 would

*There is in the National Museum a package of 15 or 20 cards of the usual size of
playing-cards (2§ by 4 inches) which were taken from the stomach of & codfish, The
sorners are well rounded off, but the colors are in quite a good state of preservation,
The cards were exhibited at the Loudon Fishery Exhibition, and the fact that they
oame from the stomach of a cod is well autbenticated.—C. W. 8.
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be enough to begin with. You might then have from 2,000 to 3,000 a
- year for distribution to the hospitals, &c.

The propagable leeches sell for higher prices than the common-sized
ones. I think that I paid 20 francs [$4] per hundred for the best of mine,
They may be cheaper than that. I suppose the best thing to do is to
get-the price-lists from the different Bordeaux establishments, through
the mediation of the United States consular agency at that place, so
that we can see what kinds of leeches they sell, as well as their prices.
The Becharde Brothers, rue Fondadége, Bordeaux, from whom I got
my “wvaches,” gave me entire satisfaction, both in regard to the quality
of the leeches furnished and their healthiness.

WAsHINGTON, D. C., November 17, 1883.

S9.-EDIBILE QUALITIES OF OARP.
By EDWARD THOMPSON.
[From a letter to Prot. 8. F. Baird.]

I enjoyed reading the different opinions of men on the eating qualities
of the carp.* I would venture to say it would be the same with beef,
pork, or any other fish, no matter where it came from. It would be an
utter impossibility to take any fish out of a muddy hole and expect it
to taste like a fish out of a pond with pure, clear water, such as you
could stoop down and drink out of. - One fact which cannot be got over
is that different food and water will make either animal, fowl, or fish
taste differently, no matter where they come from or what their names
are. I once sent Mr. Eugene G. Blackford two brook trout, about one-
half pound each, and asked him his opinion as to flavor,.and he pro-
nounced them as good, if not better, than any he had ever eaten. Why?
Because they were fed on the natural food for trout. Again, I have
eaten trout that tasted very distinctively of liver. Why? Because
they were fed on liver, &c. It is the food and water which makes the
carp have so many different tastes. I might ask one more question.
Can you find two even in one family to whom things taste alike? It is
not 80 in mine.

The carp is the best fish I know of for workingmen and mechanics,
who rarely lack an appetite, and who will always consider the fish good
when they can get it. My personal opinion is that it i8 a very superior
fish, and I will even go so far as to say that I prefer it to trout.

ST. JOENLAND, S8UFFOLK Co., N. Y., February 15, 1884,

* Notes on the edible qualities of carp, &c., by Chas. W. Smiley. Bull. F, C., 1883,
p. 305. - g
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90.—ON THE SPECIMENS RECEIVED BY THE SMITHSONYAN INSTX-
TUTION FROM THE UNKTED STATES LIFE-SAVING SERVICE,

By Prof. S. ¥. BAIRD.

The arrangement made by the Superintendent of the Life-Saving
Service, early in the year, for the telegraphic announcement to:the
Smithsonian Institution of the stranding of marine animals has al-
ready been productive of important results. The series of specimens
. thus far received is in every way remarkable, and should the system
continue to be so productive it is impossible to say what good may not
result to zoology. The first specimen received was that of a shark (Pseu-
dotriacis microdon) from Station No. 10, Amagansett, N. Y., Mr. Joshua
B, Edwards, keeper. This species had hitherto been captured only off
the coast of Portugal, and its discovery in our waters was a matter of
+ . great interest to American ichthyologists. The only. specimen known

to be preserved besides this one is the type of 'thé species. - .

Shortly after this shark was received, a still more rémarkable ammal
was announced from Station No. 8, at Spring Lake, N J:,:Mr. Henry
8. Howland, keeper. This was a pigmy sperm whale, which. was en-
tirely new to the North Atlantie, and apparently new to science as
well, It has been provisionally named Kogia goodei. Few specimens
of this genus have ever been collected, and these from the Jiost.remote
parts of the globe, some from New Zealand, and one from Mazatlan at
the entrance of the Gulf of California. . These animals resemble the
great sperm whale, to which they are ologely.related; but. do:nat seem
to attain a length. of more than 9 or,10:feet, and are truly.the pig-
mies of their race. The New Jersey gpecimen was peculiatly inter-
esting in that it was a-female with youpg. In dlssectmg the animal a
a fetus fully 3 feet long was found, which is probably the first ever
Seen.

" The enthusiasm aroused by the arrival of thls specxmen had scarcely
abated when the stranding of another cetacean was announced from
Station No. 17, at Barnegat 01ty, N. J,, Mr. J. H. Ridgway, keeper.
This remarkable animal floated in upon the tide and was secured by .

- Mr. Ridgway and his crew after considerable exertion. The curator of
mammals and an assistant were dispatched from the National Museum
and a cast of the exterior was made and the skeleton prepared for ship
ment to Washington. As the huge animal lay upon the sand the ques-
tion of its identity proved quite a puzzling one to the zoologist who
viewed it; but when the skull was cut out, it was at once apparent that
the ammal belonged to the whales kuown as the Ziphioids, and proba-

Bull. U, 8. F. C., 84——12
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bly to the species Ziphius cavirostris, an animal for which no common
name exists, but which may be termed a bottle-nose whale. It is prob-
ably the second specimen ever taken on the coast of the United States.

Ziphioid whales have a most interesting history. In ages past they
were very abundant, perhaps as much so as the common porpoise of to-
day, but at present only stragglers are found in remote quarters of the
globe. It would seem as if they were but the surviving relics of a great
race, which sprung into existence, reached the maximum of its abun-
dance, and declined long ages before man appeared on the eartb.

From Station No. 20, at Fire Island, N. Y., Mr. Daniel 8. Hubbard,
keeper, and Station No. 37, at Turtle Gut, N. J., Mr. Uriah Gresse,
keeper, came two specimens of a porpoise, which, unlike the cetaceans
which have been already referred to, is of common occurrence on our
Atlantic coast, and is probably also represented in ISuropean waters.
The casts, however, which the National Museum was enabled to make,
are probably the first of the species in any museum in the country, and
with the skeletons which were preserved form an excellent basis for
comparison with other forms. The animal is commonly known as the
bottle-nose dolphin, and is identical with or closely allied to the species
Tursiops truncatus.

In addition to the shark previously mentioned several peculiar and
interesting fishes have been received. Among these is a fish known as
the “ star-gazer” (Astroscopus anolophus) from Station No. 6, at Deal’s
Islabd, N, C,, Mr. Malachi Corbel, keeper. The *star-gazer” is a
" southern species which occasionally strays northward as far as Cape
Cod, but it is very rare in museums. A very closely allied species
(Anolophus V. greecum) is said to possess electrical powers in life, From
Station No. 2, at Point Judith, R. I., Mr. Herbert M. Knowles, keeper,
was received a specimen of the ¢lumpfish.” The ¢ lumpfish ” ( Cyclop-
terus lumpus) as a rule is an inhabitant of colder waters than that in
which it was found. The ¢ flate mouth?” (Fistularia serrata) from the
same station is a very rare species on our coast. The ‘“angel fish?”
(Pomacanthus arcuatus) taken at Barnegat City, N. J., has not hitherto
been known north of Florida.

‘WASHINGTON, D. C., January 25, 1884.

91.—~WEIGHTS OF SALMON TAKEN AT McOLOUD RIVER STATION
’ IN 1880.

By LIVINGSTON STONE.

The following table showing the weight of female salmon after spawn-
ing, was accidentally omitted from the report for that year of the opera-
tions at McCloud River station. The average weight of those taken
August 31 was 93 pounds; of those taken September 9, 8¢ pounds; of
the entire lot, 95% pounds.
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Salmon iaken August31.

No. Weight. No. Weight. No. Weight. No, ‘Weight. No. ‘Weight.
; .

Pounds. Pounds. Pounds. Pounds.

7 17.....- 18 25...... 12 33 ........ 18
14 18...... 14 26.ec.n- 5 34........

19...... 7 2 eeennn 7 85 .auenn.. 5
7 20.cn.. 8 28...... 14 86........ 7
11 21...... 8 20...... 8 87 ceean.. 6
10 22...... 12 30...... 7 88..can-n. 9
8 | 23...... 6 .l8l...... 12 e

] 24...... 16 82...... 7 Total 367

Salmon taken September 9.

No. | Weight. No. | Weight. No. | Weight. No. | Weight. No. - | Weight,
Pounds. Pounds. Pounds. Pounds.
11 8 11 9
12 10 12 7
7 8 5
12 6.5 8 12
3 11 9 8
7 8 8
6 7 14
1 [i] 8 [
16 16 7
14 8 7.5
10 8 7.5
10 13 7
1 34 7 9
. 9 9 8
. 0 8 7
. 9 (] 8
.. 7 -8 10
6 7 8
19....... 6 7 01...... 10 115....... 12.5
20....... 7 8 92...... 11 m—
2} ...... : 7 11 8 03...... 11 Total 1,014.5
33 ....... e 5 9 94..aun 13.5
23 ....... 8 10 9 95...... 9
4., 6 16 2 90...... 7

92.—VITALITY OF GERMAN CARP AND RESTORATION OF SOME
APPARENTLY DEAD.

By CHARLES W, SCUDDER.

Wishing to examine some scale carp anatomically, on January 2d I
visited the Central Hatching Station of the United States Fish Commis-
sion in the Armory building, and called for dead carp, as they would
answer my purpose as well as live ones. Mr. J. E. Brown handed me
8even or eight, which were from 1 to 3 inches in length, and which had
been thrown ount of the tanks as dead. These I at once put into an
envelope and carried home in my pocket. »

At least an hour later I removed them from the envelope and put
them in a wash-bowl of water for cleansing them. I soon noticed that
two of them were floating on théir sides and occasionally gasping. A
half hour after this, for the purpose of discovering how much vitality
there might be in the two in which I had observed signs of life, I placed
in the mouth of each one a drop of brandy diluted with an equal quan-
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tity of water. These I returned to the bowl, and paid no further atten-
tion to them until six hours afterwards. I then noticed that the two
which had received the tonic showed a marked improvement, and were
swimming on their sides nearly at the top of the water. 1 then changed
the water and administered the same amount of brandy as before. On
the following morning, thirteen hours after the first administration of
brandy and seven hours after the second dose, the two fish in question
were apparently fully restored, and were swimming naturally and ac-
tively about the bowl. The restoration proved to be complete.
Unitep STATES FisH COMMISSION,
Washington, D. C., January 4, 1884.

93.~LOSS OF LIFE AND PROPERTY IN THE GLOUCESTER FISH-
ERIES,

By Capt. J. W. COLLINS.

I beg to submit the following statement; of the losses, from Gloucester,
- of life and property in the New England fisheries during the past ten
years, first saying that there is no available source from which to obtain
similar facts relative to the fishing fleets of other New England coast
towns. The period covered by the statistics I give is from 1874 to 1883,
inclusive, during which time Gloucester has had a fleet of, approxi-
mately, 400 fishing vessels, carrying about 4,300 to 4,800 men. About
one-half to possibly three-fourths of this fleet has been engaged in
some branch of the winter fisheries, the rest of the vessels being hauled
up for about five months of the year.

In the ten years mentioned the total loss of vessels has been 147, of
which number 82 have foundered at sea, 7 of the latter having been
abandoned in a sinking condition. The total value of these vessels was
$735,126. The total loss of life has been 1,233 men, 895 of whom went
down in their vessels, which foundered at sea. It is a little difficult to

' get at-the exact number of bereaved families which lost their natural
protectors, since for one or two years of the period under considera-
tion accurate record was not kept of the widows and fatherless chil-
dren left by these disasters at sea, and even if it had been it would
not show how many almost helpless parents have been deprived of
their only means of support. As . near as I can get at it—making
what I believe to be an underestimate for the years of which I can
obtain no statistics of the widows and children left—322 women have
been made widows, and 658 children left fatherless by the disasters to
the Gloucester fleet alone. Many of these families, have been left in
utter destitution, '
There can be but little doubt that upwards of 75 per cent of the ves-
sels lost at sea meet with an untimely fate simply because they are too
shallow; the consequence being that when caught in a gale they are
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‘Hable to be thrown on their beam ends, and, not being able to right be-
eause of their shallowness, fill and sink. In a single gale, that of De-
cember 9 and 10, 1876, no less than five Gloucester schooners were
knocked down and barely escaped sinking. Three of them were dis-
masted, two of which were abandoned, one went into Liverpool, Nova
Scotia,. under a jury-rig, while the others were not so badly damaged.
The inference is that other vessels which foundered in the same gale,
and those that have Leen 108t at sea on other occasions, were knocked
down in a similar manner, and, failing to right again, soon sunk. Of
course, with a deeper body to the vessels, and the ballast placed lower,
there would be far less probability of such a mishap oceurring, and even
should it happen the chances would be & hundred to one that the vessel
would right again.

It is, therefore, altogether probable that the introduction of deeper
fishing vessels in New England would save for Gloucester alone some-
where about $30,000 to $50,000 per year, besules a large number of
lives,

As an instance showing how terrible the loss is sometlmes, I will say .
that from the 29th of August to the last of December, 1883, 16 vessels
from Gloucester foundered at sea, carrying down with them 205 men,
while the loss of property was little less than $100,000.

GLOUCESTER, Mass,, February 21, 1884, ‘

94.~-LOSS OF LIFE AND PROPERTY IN THE FISHERIES,
By R. B. FORBES.

I have perused with great interest the statements on the subject of
the lossof life among the fishermen of Gloncester. The loss of 447 vessels
and 2,600 lives in fifty-four years ending in 1884 is fearful to contem-
plate. In 22 years ending this year the number of men lost was 2,140,
There must be some cause for this large increase. It may be prewmed
that the increase of the number of vessels in the business accounts for
the increased loss of lives in a great degree. Amnother cause must be
the fact that the vessels are more crowded. Another prominent cause
must be the fact that trawl-fishing in dories necessarily exposes the
men to greater danger than hand-fishing. I have before me a long list -
of men who have been separated from their vessels; many of these have
been lost, while some have been rescued in a starving condition. No
regular rule has been established for furnishing dories with condensed
food and means for cooking. This should be done. Mr, D. W. Low, of
Gloucester, has contrived means not only to feed persons, but to evable
them to right their dories and to cling to them when capsized. Ifthe
owners of fishing craft do not feel interest enough to encourage the use
of these means, there should be a law to compel them to do so; and it a
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law cannot be passed to compel attention to the safety of the men, pub-
lic opinion must be invoked to organize relief associations for the miti-
gation of the existing evils. It would, perhaps, be considered out of
place for me, who have had no experience in bank fishing, to give an
opinion adverse to what is said by one brought up in the business (Capt.
J. W. Collins), who attributes the loss of many of the vessels to capsiz-
" ing, owing in a great degree to ‘the long masts and shallow hulls. . A
shallow craft is certainly more liable to be capsized than a deep one,
but the spars of a schooner cannot contribute largely toward cap-
sizing, Captain Collins is said to be in favor of putting out a drag
rather than riding at anchor in stormy weather. No small craft should
be without one, but I doubt if it would conduce to prevent collisions in
the event of a fleet of vessels trying to keep head to the wind by it. The
canvas-bag drag is an excellent thing to ride by in the open sea, where
a single craft or a few craft may be exposed, and where there is plenty
of room to drift; but in a crowd it would not tend to prevent vessels
fouling with each other, as compared to riding at anchor with a long
scope of cable. The drag is an excellent thing to assist in changing
position, by reversing it with the tripping line and catchmg hold again.

There are more fishing vessels run down by steamners than we hear of.
The remedy for this class of losses lies in steam lines adopting regular
courses (or lanes, as Maury called them), whereby the fishing-grounds
most frequented should be avoided by the steamers, and the steam-
routes where they cross banks should be avoided by the fishermen.
Fog-horns should be made to work by compressed-air power on board
of fishermen, and every boat leaving the vessel should carry a good fog-
horn as well as some means to show a powerful light. As to the com-
pass, I should class that as a luxury which might be dispensed with
much better than a supply of food; any intelligent seawan can tell near
enough how he is heading by nwht or in a fog, but none can exist long
without food and drink. As to comparing the safety ot the yacht-like
craft with the old-style fishing craft, I would make use of the same
argument as I have used for steamers in fogs, namely, “go ahead in
fogs and shorten the time at sea.”” The old banker may be a safer
model in a gale; but she is'so long in making her trips that she en-
counters more dangers in the aggregate than the sharp modern craft. .
The subject of oil to smooth the rough water is one that should be
studied by fishermen, I feel sure that it would in many cases be found
useful, especially when cast over from a vessel drifting fast, but its
utility to vessels at-anchor may be doubted; stiil if a crowd of ves-
sels should all spread oil on the rough seas, those to leeward might
possibly be benefited. I submit these remarks in the hope of calling
more attention to the risks incurred by fishermen; and I close with the
single remark that if more native boys of Gloucester should be used
and fewer foreigners, we should hear much less of loss of life and some-
thing more in regard to preventing it than we now do.

BosTON, MASS., May 29, 1884,
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95 ~RESUSCITATION OF APPARENTLY DEAD CARP,

By MILTON P. PEIRCE.
[From a letter to Prof. 8, F'. Baird. ]

From a lot of 1,200 carp one of my assistants threw out 110 which
he supposed to be dead. I do not think they were dead, but only tor-
pid, for one was left floating in the tank when it was replaced in the
store. A small boy called who was going on the street-cars to a dis-
tant part of the city [Philadelphia]. The mechanics gave him tbe
supposed dead carp, which he wrapped in a piece of paper and placed
in his pocket to show to his chum. ~ After reaching his destination and
playing awhile, the two boys passed into a room where the goldfish
tank stood when he thought of his carp. The boys thonght they
\Would give the lady of the house a surprise, and so placed the carp in
the tank. An hour or two later the lady discovered a strange fish
swimming in her‘aquarium in an erratic manner, and upon inquiry,
learned from the boys the almnost incredible facts. Two weeks later she
called and related them to me, saying that the carp was well, lively, eat-
ing readily, and growing rapidly.

WENONAH, N. J., March 31, 1882,

96.—REMARKABLE RESUNCITATION OF FROZEN CARP.
By CHAS. W. SMILEY.

On the n.crning of January 4, 1884, 2,100 German carp were for-
warded from Washington by express to Birmingham, Ala. Mr. F. L.
‘Donnelly, a messenger of the Commission, proceeded by the same train,
to watch them on their passage and to take charge of them upon their
arrival at Birmingham. The fish had been placed in the usual four-
quart tin pails, and packed in crates of 16 pails each. Each pail con-
tained 15 carp.

Mr. Donnelly and the carp arrived at Birmingham at 1.30 a. m., Jan-
nary 6. The packages were left in the office of the Southern Express v
Company through the remainder of that night, but placed within 10
feet of the stove in order to prevent the water freezing. The thermom-

- eter indicated 4-40 F. at the time of arrival. At 8 o’clock on the morning
,of the 6th, Mr. Dounelly examined the condition of the fish, and, in his
official report dated January 14, says:

“I was greatly surprised to find every drop of water in the buckets
frozen into solid ice, and all the fish apparently dead; but upon close
examination of their eyes, I thought perhaps a great many of them
were still alive thongh frozen solid in the ice.”
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Mr. Donnelly therenpon courageously undertook to see if any of the
fish could be saved. He procured the necessary laborers, four large
tubs, and a supply of water. He then broke the ice from the small
pails, transferring such as contained carp to the water. He states that
“in this manner & great number of fish were soon freed from their con-
finement, and by constant working with them during the entire day
we were able to save 1,300 fish.” Although the thermometer continued
to remain in the vicinity of zero, by careful management he succeeded
in keeping the 1,300 fish alive until the 8th and 9th, when they were
distributed to the applicants throughout the State.

The saving of 1,300 carp out of a lot of 2,100, under such circum-
stances, may be considered a very remarkable achievement.

Having prepared the foregoing statement from Mr. Donnelly’s report,
I sent a copy of it to Mr. L. H. Black, route agent, Southern Express
Company, Montgomery, Ala., asking how far he knew the statements
to be trne. Under date of January 25, 1884, he wrote me in reply as
follows: ¢“As route agent of the Southern Express Company, my duties
call me to Birmingham. I saw the carp first on the morning after their
arrival at Birmingham and frequently during the day while Mr. Don-
nelly was at work with them. My opinion is that this statement is
correct in every particular. I give it from what I saw myself and from
information Mr. Donnelly gave me during the day, whlle he was work-
ing with the fish.” ,

‘WASHINGTON, D. C., January 30, 1884.

97.-DESTRUCTION OF SMALL’FISH IN WEIRS,
By SETH NICKERSON.
[From sz letter to Prof, S._ F. Baird.]

I desire to call your attention to the great destruction of small fish
along onr shores by means of deep-water weirs. These engines of de-
stroction are set in water from 4 to 10 fathoms deep. Oftentimes last
year, from many boat loads of codfish, hake, haddock, and other kinds
of ground fish, together with ma,ckerel and herring taken, only one bar-
rel of fish large enough for market use would be saved There.were
sometimes 25 barrels of fish thrown away, leaving the bottom of the sea
covered with dead carcasses. If this destruction of spawn and young
is not prevented we shall soon have no fresh fish from Provinecetown.
Formerly hundreds of tons of cod and haddock were caught here with
hook and line and Sent to Boston ; whereas, during the past year, we had
to depend upon Boston for our own supply of fresh fish. Seining is bad
enough, but deep-water weirs are the worst engmes of destruction 1
ever saw.

PROVINCETOWN, MASS., Apml 28, 1884,
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98.—CONCERNING THE SALMON FISHERIES OF BRETAGNE, FRANCE,
AND THE NEED OF FISH-WAYS AND RESTRICTIVE LEGISLATION,

The crawfish is not the only thing threatened with extermination.
. ‘Our last article on the truly blameworthy tolerance of the administration
- in regard to poaching in our waters has brought us aletter from a resi- -
dent of Finistére. We give his exact words, so as not to lessen the ap-
pearance of truth with which our correspondent has deseribed that
‘which passes under his eyes.  He writes us:

“Affairs in this conntry have reached their limits. Salmon and trout
are threatened with absolute destruction. Notice what takes place:
Salmon ascend the river to spawn ; at the mouth nearly all the fish are
stopped by the nets of the fishermen of the maritime inscription, whose
right to fish with seines extends in the river as far up as the tide ascends.
There pass, then, only a few salmon, which the nets of the residents
along the river will harass all summer. You see what is likely to sur-
vive for reproduction. , ‘ ‘ o

¢ Nor is this all. At the time when these unfortunate fish choose a
spawning-place, and when they are easy of capture by any one with a
grappling-iron, with a basket even, great numbers are caught; and they
oan be seen carried Lo market with their eggs flowing from their bodies
Yke the water of a spring. Also, one now sees but few young salmon;
and, as it is acknowledged that after their sojourn in the sea these young
salmon return to the streams where they were born, you can judge of
‘the final issue: our rivers after«a short time will contain no salmon.

“The advantage of the fish-culturists lies in protecting the different
species, and in 'aiding the processes of propagation. The English un-
derstand this and profit by it. Last year I saw in Aberdeen, a large
city of Scotland, sea-trout weighing from three to-four pounds sold at -
the rate of twelve cents apiece. Can any one pretend that our people
would not be fortunate in sparing this wholesome and agreeable food
for a like good market? On the other side of the department of Manche
the mouths of the streams are allowed to be fished only every other day
by the fishermen, including the fishermen of the coast as well as those of
the streams; why shounld it not be the same with us? The salmon
fishery should close on September 1 instead of October 15; but to
make amends, it could open on January 1. Thus reproduction under
normal circumstances would be assured ; but on the condition, of course,
of ascertaining by a strict inspection the manner in which the law is
obeyed by those living along the streams. )

#TFish-ways are unknown in our rivers of Bretagne. It requires,
therefore, considerable water passing over the dams or slopes for the
fish to be'able to surmount these obstacles and continue their ascent.
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Now each in emulation of the other obstructs its end of the river, in
order to push into a kind of close passage the migrating salmon, which, of
course, never go out except to die. Millers also need a word. They
make of their mill-wheels the most deadly means of destruction. When
young salmon were there, they wounld take them by basketfuls in one
night, salt down these young fish scarcely as large as sardines, and in
case of superabundance would give them to their hogs. See where we
are! Almost nothing is found in all our river-basins. It is true that
England, Scotland, Ireland, and Norway are willing to forward to us all
the trout and all the salmon preserved in ice which the market of Paris
calls for; but of course it is on the condition that we return them good
French money, and *his last commodity begins to become so scarce here
that perhaps it would be better if we were keeping it for ourselves.”

As we have the utmost confidence in our correspondent, we conclude
-that affairs in Bretagne are going exactly as they are in our streams of
Central France, where, when the * prohibited” nets become too fatiguing
to manage and insuffi ciently productive, they never hesitate to call in
the aid of lime, of poison-berries ( Cocculus indicus), and at present, above
all, of dynamite. Sluggish species of fish and migratory species are
alike quickly passing away, since nothing is done to stop it.

It will be with this plague—for it is one—exactly as it was with the
phylloxera. In 1865, when the American plant-louse began its ravages
among the rich vineyards of the Rhone, several hundred thousand francs
were considered sufficient, following the example of Switzerland and
Germany, to stop the career of the destructive insect.

The indifference with which it was treated costs the Government an-
nually millions of francs, and causes a loss.to agriculture of someihing
like a billion of francs every year. Even soin ten or twenty years there
will arise a statesman of genius who will discover that our rivers are
dépopulated, and that this depopulation constitutes a crime of high
treason against the nation, because it deprives the people of an eco-
nomical kind of food, growing without labor, and one which our hun-
dreds of thousands of acres of water ought to furnish us at as low a
- price as it is furnished in Scotland and China. . In his patriotic indigna-
" tion this statesman will call all the fish-culturists to his aid; they will
multiply breeding-basins; they will establish costly stations; they will
restock the waters, rivers, streams, &c., with the prodigality in such
matters which should characterize the acts of every Government; they
will expend a hundred millions of francs to obtain with difficulty a resulc
which should be reached immediately and almost ¢ free of cost,” requir-
ing merely some employés to execute the laws which are now little
more regarded than scarecrows. Is toallow such a thing as this an act
of good government? In spite of our desire, which we share with all
poor wretchies, to be agreeable to the authorities; it is impossible for us
with sinecerity to answer yes.

LA PETIIE FRANCE, April 25, 1884,
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99 —AN ACT TO PRONIBIT FISHING BY STEAM VESSELS WITH
SHIRRED OR PURSE SEINES IN ANY OF THE WATERS WITHIN

THE JURISDICTION OF THE STATE OF NEW JERSEY,
lntroduced by Mr. W. B. MILLER.

[Pa,ssed Apnl 8, 1884, without the signature of the governor.]

1. Be it enacterl by the Senate and General Assembly of the State of
Ntw Jersey, That it shall not be lawful for any person with steam ves-
sels to take with purse or shirred nets any menhaden, porgies, herring,
or other fish, in any waters within the jurisdiction of this State, includ-
ing the waters of the Atlantic Ocean within three nautical miles of the
coast-line of said State, either on his own account and benefit or on ac
count and benefit of his employer; and every person who shall offend
herein shall forfeit and pay two hundred dollars, to be recovered and
applied in the manner hereinafter directed by section four of this act;
and the said steam vessel used and employed in the commission of such
offense, with all the fish, tackle, furniture, and apparel, shall be forfeited,
and the same seized, secured, and disposed of in the manner hereinafter
preseribed. '

2. And be it cnacted, That no steam vessel found in apy of the waters
within the jurisdiction of this State, m(,ludmg the waters of the Atlan-
tic Ocean within three nautical LDlleS of the coast-line thereof, shall have
ou board of the same any purse or shirred nets, or seine or seines, with
the nocessary instruments and appliances for catching any of the fish
mentioned in the first section of this act; and the master, or owner or
owners, of every such steam vessel that shall have on board the same
any such nets, instruments, or appliances named in this section shall
forfeit the sum of one hundred dollars, to be recovered in the man-
ner and for the use mentioned in section four of this act; and said ves-
sel, with all of the rigging, furniture, and appliances attached to the
' same, shall be liable to be seized, condemned, and disposed of in the
manner directed in the said last- named section.

3. And be it enacted, That any action under the first and second sec-
tions of this act may be commenced by warrant in the court for the trial
of small causes and be proceeded in as in other cases when the same are
commenced by warrant; any law, usage, or custom to the contrary not-
withstanding.

4. And be it enacted, That it shall be the duty of all sheriffs and con-
Stables, and may be lawful for any other person or persons, to seize and
Secure any such steam vessel as aforesaid, and immediately thereupon
give information thereon to two justices of the peace of the county

* Official copy kindly furnished the United States Fish Comiuission, by Henry C.
Kolﬂey, secretary of state.
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where such vessel shall be held and secured, who are hereby empowered
and required to meet at such time and place as they shall appoint for the
trial thereof, and hear and determine the same, having first given no-
tice of the time and place so appointed by notice in writing, over their
hands, set up in at least three public places within the township where
the said vessel is held, at least five days prior thereto, and also served at
"least five days previously upon the owner or master of said veasel, if he
can be found within the county; and in case the same shall bé con-
demned, it shall be sold by the order and under the’ direction of the
said justices, who, after deducting all legal costsand charges, and pay-
ing the penalty provided for by the first section of this act, shall pay
. over the remainder of the proceeds of such sale to-.the owner or claimant
of such steam vessel so seized as aforesaid; one-half of said penalty
shall go to the person or persons making the seizure, and the remainder
shall be paid to the treasurer of this State for the use of this State,
"B, And be it enacted, That if any person ur persons on such vessel
aforesaid shall refuse and not suffer to enter the same or resist, before
or after entering, any of the said officers, or other person or persous
séizing the same, or otherwise resist them, or any of them, in the law-
ful seizing of the same, then every person so offending shall forfeit and
pay the sum of fifty dollars, to be recovered and applied in the manner
hereinbefore directed. » )

6. And be it enacted, That the sale and disposition of the  property
seized and condemned, as provided for in this act, shall be conducted
in the same manner and upon the same notice as prescribed for the sale
of personal property seized under execution issued under the act of the
legislature of this State entitled “An act constituting courts for the
trial of small causes”; and all fish and property of a perishable nature,
found in and upon said vessel, shall be sold under the order of said two
justices, by giving one day’s notice of the time and place of such sale,
by setting up advertisements thereof in three public places in the town-
ship where such property shall be held, and the proceeds thereof applied
in the same manner as hereinbefore provided.

7. And be it enacted, That if any owner or claimant of said vessel or
vessels and property seized as hercinbefore provided for shall desire to
retain possession of the said property so seized, the owner or claimant
of such property shall notify the officer or officers before whom the case
is being prosecuted, in writing, and request that the property so seized
shall be appraised ; and the said officers shall be and they are hereby re-
qnired to prepare a trne statement; of all property coming into their
bands under the provisions cf this act; and upon such request of said
owner or claimant, three disinterested men shall be appointed, one by
the officers, one by the claimant, and one by the joint action of the two
appraisers, who shall appraise said vessel and property, the same to be
surrendered to said claimant en his giving bonds for the amount of
such appraisement, with good and sufficient security for the same and
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the payment of all fines, costs, and expenses connected with such seiz-
ure and prosecution, otherwise the said vessel or vessels and apbaratus
to be held as security until all of said expenses incurred are fully paid;
and in case of failure on the part of said claimant to comply with the
provisions of this section, saiit' property shall be sold as provided for in
section four of this act. , ‘

8. And be it enacted, That the fees and costs and charges under this
act shall be as follows: to the two justices, for all services thereunder,
five dollars each; tothe person making the seizure, or watchman placed
in charge of said vessel, two dollars for each day and two dollars for
each night that services shall be actually rendered ; to the person put-
ting up the advertisements or notices or serving the same, fifty cents for
each notice posted or served; for all other services, the same fees that
are paid in justices’ courts for similar ser