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JOINT EESOLUTION anthorising the Pnblio Printer to print reporte of the United Statas By.h 
Commimioner upon new disoovorios in regard to 5sh oultnre. 

Resolved by the Senate atid House of Representutivea of the United States of A&oa in 
CO?/grem aaeembled, That the  Public Printer be, and he hereby is, instructed t o  print 
and &torootype, from time to timo, any matter furnishcd him by the United States 
Conimissioner of Fish and Fisheries relstivo to  new observations, discoveries, and 
applications connected wit>h fish culture and tho fishcries, to be capable of being dis- 
tributed in  partti, and the whole to  form an annual volume or bulletin not exceeding 
five hundred pages. The extra edition o f  said work shall consist of five tlroueand 
copies, of which two thousand five hundred shall be for the use of the  House of 
Reprcsentatives; one thousand for the  use of the Senate, and one thousand five hnn- 
dred for the use of the Commissioner of fish and Fisheries. 

II 



ADVERTISEMENT. 

UNITED STATES ~OnaMISSION O F  FISH AND FISHERIES, 
Wushiiyton, D. C. 

For the purpose of utilizing and of promptly publishing the large 
amount of interesting \correspondence of the Eish 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, lSSl, 
by joint resolution (H. Xes. 372), authorized the publication annually of 
a Bulletin, a portion of tho edition to be distributed signature by signa-, 
ture, and the remainder in bouud volumes. The present volume is tho 
fourth of this series, and contains many announcements which are be- 
lieved to be of great importance in relation to the subject in question. 

GEAS. W. SMILEY, A. M., is tho Editor of this volume. 
SPENCER F. BAIRD, 

Oommissionw. 
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UNITED STATES FISH COMMISSION. 
1884. 

~blscollaneons ................. p ounda.. 
Shad. ......................... .number.. 
SBnrgeon.. ........................ do .... 
Berrinp. .......................... do. ... 
Clams.. ........................... do..  .. 
crabs. ............................ do.. .. 
Crmvfleh ......................... .do. 
Lobstors. ....................... ..do 
Oyators. ...................... .bushela.. 
TeiTapin ..................... .number.. 
Turtlos ......... %.. ............... do.. .. 

I . - INSPECTION O F  FISH A N D  O T R E S  M A R I N E  I'RODUCTB I N  THE 
D I S T R I C T  O F  COLUl?IBIA, 1819 T O  1863, INCLUSIVE. 

B y  CMAS. We SRIILEY. 

For several 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. S. F. Baird, Commissioner of Fisheries, with Hon. Smith 
Townsheud, 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 nionthly tables have all been footed 
and transferred to yearly tables in this office. I am able herewith to 
present aunual tables for 1879, 1880, 18S1, 1882, and 1883 (Tables I, 11, 
111, IV, V). In  Table V I  may be seen the annual mmrnaries of the 
different kinds of merine edible products for these fire years, the total 
summations of which are as follows: 

1,301,852 
311,585 
1,200 

3,005,084 
1,167,000 
628,400 .............. .............. 
260 350 
1: 452 
454 

Prodnots. 1 1870. 

I- --- 
1880. 1 1881. I 1883. 1588. 

1,402, 803 
261,478 
1,673 

4,963,098 
1,380 000 

000: 372 ........... ........... 
?% 

95 

The yield of shad and herring may be supposed to have beeiy influ- 
enced somewhat by the art'ificial propagation under the direction of 
the United States Fish Commission, which has been cartied on st the 
Potomac for a number of years. The run of shad and herring is also 
affected by the temperatuw, which 1-arks soineffhat for the same date 
in different years. This is presented in Tables VI1 to X, iuclusive. 

Bnll. U. S. I?. O., 8 6 1  Janirary 31, 1884. 



TABLE I.-Mmthly summury of the f reshf ih ,  oysters, &e., inspected by the health oficer of the Distrbt of Columbia during ths year 1879. 

Alewivesa 
Bass black 
Bluefish b 

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

............................................................................... 

.............................................................................. ...................................................................... 17,193 

Desorlption. 

9,075 

39.860 
39,100 

4,200 
8 

3,650 
2,885 

225 
330 

2,000 .......... 
950 .......... 

17,300 14,100 

300 1,800 
67 .......... 

5,800 3,310 
2,500 570 

.................... 
1 ................... 

............................. 

............................ 

................... 2,000 

............................. 

June. 1 July. 1 August. 1 
37 

31,190 
79,150 
356,000 

136,800 

.......................... 
........ :. ......... 

49,352 36,100 
40,450 9,400 
254,000 180,000 

........................... 
96,300 95,500 

............................ ........I 6,4251 .......... 2.075I 
33,260 330 

.. ...i..,.......... 
107 

5,400 

73,850 
13,650 
8,000 

35,800 
165 
314 
594 

......... 

.......... 
......... 

45 

......... 

Eels .................................... 
Flounders.. 
Freah-water fl~h, small ............ .:. 
Herring fresh-water (number). ~. ~. . - ~. 
Hogfish’. .............................. : 
Mackerel.. 
Mackerel, S anish 
Oye.ters(bus\els)..:::.. ................ 
Perch, yellow .......................... 

Roc she .......................... 
Perch, bhite - .__ - -. . _ _ _  . - _.__ _ _  - -. _ _  - -. 
Pikegllow:::. - - _ _ _  - _ _  ~. . ~ _. . _ _  - __. ~. . 

.................................... 
45 1 3,509 I 2,419 1 1,144 

............................ 22,086 
750 .............................. 

175 3,735 ..................... 19,120 
............................................................................. 

......................................... 48,900 
~. _ _  ~. . ~. . ~. _ _  - -. - -. 6l, 635 1,603,649 1,906,885 

.............................................................................. 
................................................................... 

29,138 41.982 ............................. 
8,500 ............................. 

M) 2,645 .................... 1,190 
750 4,475 .................... 11,050 

................................................. 

% 1 10,150 .................... ~16,355 
................................... 
8, I 8,300 1 d 6,500 1 37,850 

315 ....... 393 
13.335 15.300 13.500 20.930 

Scopf ................................. 
Shad mmber). -:. ___.  
Shad winter ........................... 1,700 j 13,150 
Sheeishead ...................................... 
Smelt ............................................ 
Stur.eeon (number). .............................. 
Snn5abg ................................................................................ 
Terrapin (number). ............................................................ 
Trout, salt-waterh ............................................................. 
Turtle, green (umber) .  ....................................................... 

I 

......... 4,725 
57 

................................. 
3,570 116,938 168,515 

............................. ........................... 19i 
........................... 31,000 
........................... 54s 

lli 
6,55( 

., jS9i 

.............................. 

......... 25 .......... 
283 187 

36 .......... 

........... 
75 

47,730 
2,355 
76,400 
1.560 
23,950 

Novem- Decem- 
)ctober. 1 ber. I ber. 

.. 
56,660 

88,900 
4,100 
36,300 

4,900 

................. 
61,760 

18, 600 
3,125 
8,625 

8,550 

........I......... 

5 .................... 
14,;: I B, 1 2  l.--ii;iiii 

77 I...__ ..... I... ...... .........I... .... _../______ ... 
3 8 ......... 

1,375 ................... 
214 1 457 1 590 

11,i25 $2,250 .__ ._____ . 
I I---.--- 4 (......... 

Total. 

16,475 
37 

1,167,000 
2, OW 

528,400 
240 

36,981 
6.549 
57,400 

3,605,984 
330 

7,117 
825 

259,356 
25,205 
272,060 
13.603 
148,215 
1,152 

311,5h5 
72,225 

597 
31,000 
1,200 
2,362 
I, 452 
45,514 

454 

2% 

aBn*heads or menhaden. 
cor &ripebbass. for porgies. 

bOr salt-water taylors. 

<Raportad as Balmon-trout. 

~Inalndes aome yellow perch. 
g Or tobacco-box. 

jReported a8 snapping turtle. 

d Reported aa whitefish. 
5 Or squeteague. 



TARIS I I . - X i  am- qf & fre&$ah, optera, gc., i418pectsd by the health o@m of tha District of Columbb during the year 1 W .  
[The figures given are in pounds, unless stated to refer to other denomhatione.] 

6,700 

3,000 
63 

2.775 
3,125 

I)escription. 

............................. .................... 

............................. ................... 
13 . -. . ___. ~. 

2,740 1 3:; .......... 
............................. 
............................. 

January. Febm- March. April. Nay. I I - - I  I i 

Herring fresh-water (nnrdber) ......... 
Mnlletc.. .............................. 
Oysters (bushels) ...................... 
Perch, white.. - _ _  -. . _.__ .. - .__. ~ - ._. __. 
Perch, sellow. ......................... 
Pike, ellow __.__. _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  ____. md shd ............................. 

Maeke& Spanish 
50 3,045 235,367 2,764,141 '3,850,618 ............................................................. 90 

4,915 5,225 18,295 3,182 1,390 
60,720 56,080 44,875 20,459 4,274 
5,975 13,925 66,660 335,315 266,500 
26,200 25,200 58,160 11,910 4,090 

687 13,682 41,971 18,053 8,205 
5,335 7,375 7,332 1,735 360 

2,296 
520 

1,866 
9,630 

10 
22,095 

.__._ .-.. 

.................. 
4,712 
2,875 
22,708 
19,500 

555 

34,600 
...... 

.......... 31 

Scu e... ............................................................ 
Shas (nomber) ......................... 
Shad, winter ........... :........ ....... 
Sheepshead 

Sturgeon (number) ......................................... 
Snnfishf .............................. 
Taylor, fresh-water g 
Terrapin (number). .................... 
Tmnt, salmon 
h u t  h.. 
'Jhrtle, green (number) 
M e ,  snapping (number) 

spots.. .............................................................. 

June. 

- 
__.. 

....... 
71,969 
15,490 

113,800 

5,720 

261 

297,950 

....... 
. -. . - - - . 

4 28 10,110 
20,100 21,826 36,555 

......................................................... 
6 

3,775 2,710 1,465 ...................................... 2,435 
S80 .......... 327 ....................................................... 

............................................. .......................................... 
........................................................... 

........ 
49 
500 

6,417 
245 

1,345 
li, O i O  

502 
230 

9,170 
540 

6,145 
1,580 
4'24 

1.620 
221 

48,500 
669 

12,280 
86 

668 

36,625 

........ 

........ 
16 

........ 
5,201 

50 
110 

............................ 
31,200 15,600 

.................... 
100 .......... 
47 . . ~. . - - -. . ............................ 

............................ 
212 645 

.................... ............................. 
............................ 

July. 

......... 

......... 
99,375 
11,020 
225,000 
112,300 
......... 

4,900 

155 
......... 
........ 
__.._. _.. 

25 

3,075 
635 
911 

9,4i5 
275 
455 

21,275 
319 

4,600 
17 

W 9  

........ 

........ 

2,400 

........ 

........ 
7 

........ 
4,637 

15 
80 .........I ................... 

......... 4,700 

................... 
20 

10,550 
25,669 

177 _ _ _  _._.. _ _  
13,630 

-89; 100 I 35; 600 

455 
2,500 
13,283 

138 
37,860 ._._._ - ~. . 

......... 700 

......... 
8,390 

6 
10 

............... 

......... / :::: ..... 

.................. 

.................. 
4 

19,020 
8 

.................. 

......... 

................. 
5,826 16,730 
181 1 124 

10,430 2,650 
61 71 

Novem- Docom- 1' ber. 1 ber. 

......... ......_... .......... 
35,745 1 2,730 
32,000 36,500 6,000 

......... I _ _ _ _ _ _  .... I .......... 
1,120 ................... 

90 

14 I ..... .... .... 

Total. 

19,500 
9 

371,9@8 
469, $20 

682 370 
340 

316 
36,256 

1,384,950 

29,550 

3,875 

1, zl 
6,853,721 

17,710 
42,292 
378.295 
910,450 
140,942 
25,752 
406,138 
1,028 

320,799 
222.797 
1,541 
29,480 
I, 176 
21,000 
41,387 
3,154 
37,860 
87,503 

110 
391 

aldenhsden, or bugheads. ZJ Or mlbwater taylors. c Or sucker. d Or striped bass. e Or porgies. for tobaooo-box. g Skip-jack, or hickory shad. 
h Salbwater trout, or squeteague. 



TABLE II1.-Monthly summay of the freeh$sh, oystere, @., inspected by the  health oficer of the District of Columbia during the year 1881. 

[The figures giveu are in pounds, unless statad to refer to other deuominations.] 

~ 

a Or salt-water taylor. d Or striped basa. Skipjack or hickory shsd. 
I I 

j Reponed 

60,721 
24 

28,400 

291,000 
87,400 

........ 

Blnefisha 
Bonito 
Cat5sh ................................. 
Chu6s of North Carolina. 
Clams (number) ............................................ 
Crabs (number) - 

...................................................................... 5,200 ................................................................................... 
1,000 7,000 188,200 485,000 131,000 

37, OOO 133,000 231,000 ................................................................. , 48,100 

................................................................. 

July. I August. I &{zm 

7,382 

14,480 

7,050 
92 

735 
2,880 

35,457 39,314 ............................ :z: 1 1,075 1 4,070 

................... 
17,675 14,570 ................... 1,dOO 

3,950 ......... 
3,050 2,475 
4,255.. ........ 

............................ 

............................ 
2 . - -. . -. -. . 

............................. ............................ ............................. ............................. 

............................ 
180,000 260, 000 *!; !% 1 77,850 1 22,750 

23 .......... 5 urom 
Eels.. 
Flounders 
Gam b 
Grunters 
Haddook 
Herring. fresh-water (number) 
Mackerel 
Mackerel, Spanish. 
Mnlletc ......................................... 
Oystera(bnshels) 
Perch, yellow 
Perch, white.. ......................... 
Piokerel and pike 
Pike, yellow ..................................... 
Pollock 
R~ak5shd . .  ............................ 
Son e 
Shd (number) ............................................. 
Shad, winterf.. ........................ 
Sheepshead 
Smelt 
spot  
Stnr eon(nomber) 
Taykr ,  fresh-waterg.. 
Terrapin (number). 
Trout, salmon 
Tronk ealt-water. .......................................... 
Turtle (number) 

...................................................... 

...................................................... 

....................... .......................... 

.................... 

............................................................................................. 
2,379 13,9001 7,155 25 ......................................................................................... 

202 199 101 ......... ..................................................................... ../ 1, 200 ......... 
................................................................................. 800 ............................ z21,9%! 3,618,796 '5,712,814 80,000 ..................................................................... .I .......... 5,880 

................................................................................ 
3,000 9,750 5,360 400 ......... 

27,608 32.350 42,080 21,850 5,950 481 
400 8, OOO 75,500 36,900 22,700 670 
100 3,000 195,025 544,000 73,800 9,250 ................................................................................. 

700 4,370 3,020 .................... ............................................................................................ 
100 4,000 150,700 31,MH) 8,950 8,540 .......................................................................... I .......... 753 

16,074 233,716 200,723 7,855 
200 2,000 .......... 830 ................... .............................................................................. 76 ............................................................................................ 

6 261 557 ............................................... 36,871 1,460 ......... 
472 ............................. ...................................................................................... 

j3,212 .......... 1,380 1 , 2 8  ....................................................................... h%7 

.............................................................................................. 
................................................... 

125 20 

- -. . -. . -. 

............................ 
8,:;; I 11,5$J. ! 12,265 

678 

............................ 
5 I ............................ ............................ ............................ ............................ 

......... I . _ . _ _  
3,421 1,721 

367 189 
35 110 

5,235 1,916 

................... 

................... 

............................. 

............................. 

.................. il, 692 
5,645 1 9 , i z  1 12,705 

123 117 

.............. 
3,701 

300 
12,088 

......... 
4,155 

10 

9 B  
955 

46,994 
955 

195 
9,815 

Norem- Decem. 
''tobe'' I ber. I ber. 

.. 
1,235 

62,785 
2,065 

38,420 
480 

.................. 
l,445 

62,554 
5,040 
6,906 
1,735 

.........I .......... 

258 
510 

1,005 
ti9 

............................. 

................... 755 
25 69 

1,295 .......... 
2,330 1,655 

193 153 

......... I. ......... I .......... 

.......... 
369 

8 
-_.  
_-. 

15,894 ......... 

104 .................... 
106 ..................... 43,130 1 94,805 I 20,960 

........... .......... .......... 
.......... 

hl, 549 .......... .......... 

............................. 
9,150 23 1 9,055 I 1,875 

......... .I .......... 

... ....... 
990 
1% 
800 

h408 
226 

2,225 
..... .......... I......... ___.) . 

Total. 

196,353 
24 

674,465 
1, Roo 

1,131.000 
314,800 

123 
29,809 
6,078 

502 
1.200 
800 

9,835,588 
b, 860 
9,766 
z 445 

315,296 
1&2,375 
891.770 

2,420 
8, o90 

104 
395,370 

1, @a 
458,368 
23,885 

461 
I,  805 

-6,349 
1,289 

39,131 
2,574 

19,812 
35,499 

117 

green sea tnrtle. turtles and 22 snapp&g-tnrtles. 

number. 



TABLE IV.-Xmthly summary of frmh jish, oysters, #e., inspected 6y the health o&w of the Diatrict of Colmbia during the year 1882. 

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

BlaclcwW.. ...................................... 
B l u e h h o  

C a s h  ................................. 
Chubs of North Carolina.. ................... 
Claw (number) .............................. . Croakers ..................................... 
Crabs (number) _-__.- - _ _ - - -  .._ - _ _  _ _ _ _  - ~ 

Dram...... .................................. 
Eels .................................... 
Flounders.. .................................. 
Herring fresh-water (number) . __._. - ~. 
Hogfish’. ..................................... 
Mackerel, Spanish.. ........................... 
Mnlletd ................................ 
Oysters (bushels) - ~. ~ ~ - . . - ~. - ~. - ~ ~ ~ ~. - -. 
Perch yellow .......................... 
Perch’white ........................... 
Pike,?;ellow. ........................... 
Pompauo .................................... 
Rockfish h. ............................. 
scup i ........................................ 
Shad (number) __._. -. -. - ~. .___ .. _._. ._ 
Shad, wintarj .......................... 
Sheepshead .___ _. . _ _ _  - - _ _ _ _  _ _  . ~. . _ _ _  . ~ 

spot .......................................... 
Sturgeon (nnmher) ........................... 
TaFlor,fresh-waterE 
Terrapin (number) ..................... 
Trout 
Trout salmon..... 
Turd (nnmber) 

car& ............................................. 

Lobsters (number) ........................... 

Deaoription. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ I  ........ -.I .................... 90 ..................................................................... 305 35,895 70,205 
110 .................. ..’.... .......................... 

11,920 52,390 44,815 47,5201 2,752 15,645 8,510 

2, 

6, 
54, 
9, 

f l ,  

. ._ - -. 
2, _.__ - - 

....................................... 2,192 23,172 1, O i O  .................... 
I 46 ........................................................... 

.......................................................................... 22,160 16,505 ml, 203 
............................................................. 2,343 1,405 ......... ............................................................... 043 p58 98 

- - - - -. . - . . 
47,920 

9,275 

64,m 

80,400 
30 

Pngust. 

30 ................... 
2,695 2,200 .......... 

43,960 19,710 8,4W .............................. 855 

........................................ 

.............................. 
........................................ 

10,550 .................... 
10 96 1 

....... 
64,820 

6,610 
........ 
........ 
z-i4,000 ........ 
132,400 

250 
........ 
........ 
, - - - - . - - 
........ 
........ 

1,845 
........ 

1,331 

5,260 
........ 
. - . . - - - - 

316 , 5,025 
.......... 125 

.................... 

1,705 5iO 

80 .......... 
.................... 

........................................ 

........... 
1,791 

19,618 
.......... 
.......... 

6,275 
f ! E  

70,145 
33 

16,965 
f 1,600 I 

.......... 

.......... 
1,795 

3 4 , H O  

73,200 
395 

f 5,745 

........ ...... 
e4,365 
73,155 
6,035 

10,995 
f 6,660 

......... .......... .... ......... 

......... 46 
55 

......... 
160 46 

15 .......... 
......... I.......... ............................. 
............................. 1387 
-5,210 I 1,820 1 n7,@5 I 1;:: I 470 ................... 98 ................... 

93 .......... q l  ......... 93 

Total. 

120 
224,040 

110 
271,597 

855 
L, 219,854 

4,600 
527,001 

147 
43,536 

125 
i, 499,885 

80 
11 

8,149 
27,375 

411,255 
50,288 

179,270 
31,370 

235 
334,865 

1,261 
350,292 
59,870 

615 
7,460 
1,904 

26,434 
834 

66,858 
3,848 

116 

a Or salt-water taylor. f Reportad as pike. j Ormnd. n Reported as pay trout. 
b Reported aa crocae. 
c Given as number. 
d Or sucker. 
e Beportaa aa fresh-water mnllete. 

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

E Skip-jack or hickory shad 
1 Reported as diamond-baok. 

t i  Reported as snapping, green, or sea. 
p Reported as sea or snapping. 
g Reporbed as green or sea turtle. m Reported 88 brook trout. 



TABLE V.--Summay of the freahfih,  oysters, #e., inqected by the health ofleer of the Disfir’ct of Columbia during t b y e a r  1883. 

Blne5Rh a .................................................. 
Carp ............................................. 
Catfish ~. _-. _. . _ _  - _. . ~. . ~ - __. ~. - ._. - __. . 
Chubs of North Carolina. .............. 
Clams (numhr). 
Cod5sh ................................. 
Crabs (number) 
Crabs. soft (number) 

f The figurea given are in pounds, unless stated to refer to other denomin~tions.] 

Description. I January./ 2F-l M m h .  1 April. 1 May. 1 June. 1 July. 1 August. I 1 Ootober. 

~ ~ ~ ~ - - _ _ _ _ _ _ - -  
..........I. ......... 11,755 

14 11 9 
3,085 44.630 35,535 35,430 18,780 
3,585 4,500 ............................. .................................................... 66,200 288,000 
8,500 ...................................... ..................................................... .I 18,200 79,350 ........................................................... 7.440 

3 1  

45,400 

10,170 

34G, 000 

. .  
Croakers ..................................................................... 
Eels ................ 1 .................. I....... ..! Drum ...................................................... _ _ _ _ _ _ _ _ _ . ~ ~ ~  ....... 1.----’.-9 

250 I 2,345 I 19.810 15,690 

59,750 71,805 33,390 20.925 

6,530 4,670 7,940 20,065 

345,000 271,000 63,100 . _ _  . . ~ ~ ~ ~ 

................................................. 

................................................. 
15,320 
6,025 ......... 

Siurgeou (number) ............... ......I... ....... I ._I._ 1 __ .______ ’  ‘34G 
Taxlor, fresh-water ..................../..........I...... “1 1,111 I 8,936 1 489 
Terrapin. diamond-backed (nnmbar) ... 304 ......... 1. . :: 1.1 :I : .................. 

................... ‘ 37 
12,360 214,515 
21 050 35 160 
2:700 1 1,380:OOO ................... 1 8,500 

................... 678,300 

................... 12,072 

................... 20.660 

Trout,: salmon.. 3,298 
Tmut, salt-water.. e 26.925 
Turtle, sea (number). 
Wbite5sh .............................. 

. - _ _  ~. .-..I ____. ~. . _. 
1,449 1,722 

380 1,590 

7,900 10,290 

.............................. .............................. 
319 

2,452 .............. 
1,043 24 

............................... 

.__. . ~. ~ -. 520 1: 625 
3,134 26.237 54,835 
4,115 7,165 ?4,810 

735 3,240 
590 4,355 

19,080 18,345 39,760 ....................................... 
-4 .  ................... 

1,085 7,610 
124 11 133 

.................................................. 
139,250 1 205,450 1 189,600 1 38,550 1 7,900 

82.035 12.690 5.935 ................... 
.......... 3,600 1,032 .................. 

Mullet ................................. 2,935 
Oysters (bushels) ...................... 44,750 
Perch, white. .................................... 
Perch, yellow.. ........................ 10,Wi 
Pike ................................... 2,975 
RockHshc .............................. 3,630 
Sonpd ................................................................................... 
Shad (wmber) ................................... 
Shad, winter -. -. ~ -. ~ - - - ~ -. - - -. . _ _ _  - ~. ~ 2.m 
Sheepshead ................................................................... 
Smelt .................................. 2,400 
Saot ............................................................................ 

. ~~~ ~~ 
~~ 

5 i  I.---*:k%*l ’4; 1 1 , 3 2  1 3,970 14 

........................................ 55 
8,931 ....................................... 

12,220 10,445 5,345 780 
48,853 39,000 25,814 . 3,900 
16,025 27,925 34,360 21,545 
19,525 40,285 9,735 ......... 
10,670 12,560 5,020 1,245 
21,775 33,810 29,155 8,365 

4 11,254 171,641 76,127 
3.145 ............................. 

740 
...................................... 

1.200 

60,970 
40,570 

70.985 

.............................................. 
1,610 I 4,415 I 6,f75 I 1.865 1 3,690 

718 I 127 , d18 I 151 I 12 

80 900 
4:885 1 ‘k;:: i 

11.765 

. . . . . . . . . . I  ......... I ........ ..I........ ..I....... .. 

____: .... 
8,045 

11 

......... 
934 

1735 

............................................... 
1,052 .................... 362 ......... 

f37, U75 e l l ,  965 ~ 3 , 9 9 5  f9,985 f13,065 
42 1 1 2 1  171 171 4 

_____: .... 1 ‘319 
.................. 261,478 

3,000 25,800 
.......... 2,086 

................... 2,400 

................... 18,955 . 1 1,673 

.................... 10,587 
318 1,646 ................... 4,712 .......... 103,745 ................... 95 ................... I 498 .......... I ........ ..I........ ..I.... ...... I......... 

Novem- Decem- 
ber. 1 ber. I 

......... I ...... ___.I 243.025 

................... i 
4,040 1 465 I 

23 .......... 
................... 
................... 
......... 1 1  I...... .... 

42 
50,203 

78 

4,600 
463 

4,979,398 

a Or d b w n t e r  taylors. bRaturned as ‘‘crocm.” cOr  &ped basa. dOr porgies. eRetnrned simply aa ‘I trout.” fReturned undername of “gray trout. ” 
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TABLE VI.-Yearly summary of the fresh $871, oyeters, &aa, inspeoted by the health ojiaW 
of the District of Columbia, for  the yeare 1879-1883, inelwise. 

Description. 

Alowises a... ............................ 
Blueflshb ................................ 
Bonito .............................................. 

Bass blaoli ............................... 
Blackwills ......................................... 

1879. 

16,475 
a i  

248,205 
~~~ 

Car ................................................ 
Chubs of North Carolinau .......................... 
Clams (numbor) .......................... I 1,167, 000 

Catgsh .’_ ................................ .I 401,850 

Cod ....................................... 
Crabs (number) .......................... 
Crawfish (number). ................................. 
Croakers ........................................... 
Drum .................................... 
Eels.. .................................... 
Flounders.. .............................. 
Fresh-water flsh. small.. ................. 

2,000 
528.400 

240 
36,981 
0,649 

67,400 
Garad.. ....... .: ......................... I.. .......... 

Hogfish'____. ............................. 
Lobsters (number) .................................. 
Mackerel ................................ 
Mackerel, Spanish ....................... 
Mullet e ............................................. 
Oysters (bushel) ......................... 
Poroh white ............................. 
Perch: yellow ............................ 
Pickerel and pike ................................... 
Pike vollow ............................. 
Polldok ............................................. 
Pompano ............................................ 
Rookflshi ................................ 
scu 3’ .................................... 
6hd, winter ............................. 
Smelt .................................... 
Spot. ................................................ 

Taylor, freah.waterm ............................... 
Terrapin (number) ....................... 
Trout salmon (pounds) ............................. 
Trout: salmon (number) ............................. 
Trout salt-water ..................... 

Shaz (number)’ ........................... 

P p r p o n  (number) ....................... 

Turtl; t (numberr. : :- .................... 

Sheepshead .............................. 

un 8112 .................................. 

7,117 

289,356 
g 272,660 

25,205 

13,603 

148,215 
1,112 

811,585 
k72,225 

697 
31,000 

1,200 

1,462 

q46,514 

826 

2,362 

454 

1880. 

19,500 
0 

371,988 
........... 
............ 

469,820 ........... 
1,384.960 

882,370 
340 

29,590 
316 

36,258 
3,876 
1,267 

469 

............ 

............ 
6, 853,721 ............ ............ ............ 

17 710 
42: 292 

878 295 

140,042 

25,752 

010: 460 

............ 

............ ............ 
406,138 

1.028 
320,799 
222,707 

1,641 ............ 
20,480 
1,173 

21,000 
41.387 
3; 164 

37,860 ........... 
87,603 

501 

1881. 

.......... .......... 
106,353 

24 

874,406 
1,800 

1,131,000 

.......... 

.......... 
314,800 

.......... 
122 

29,800 
6,978 .......... 

602 

800 
9,633,668 

1,200 

.......... ........... 
5,800 
9,766 

22,445 
316,206 
891,110 
162,378 

2,420 
8, 090 

104 ........... 
395 370 

1: 680 
521 368 
23: 865 

451 
I, 806 

1,269 
6, a40 

.......... 
39,131 
n2,674 .......... 
10,812 

~36,499 
117 

1882 

.......... .......... 
120 

224,040 .......... 
110 

271,507 
855 

I,  219,850 

527,001 
.......... 
.......... 

0 4,600 
147 

43,536 
125 ........... ........... ........... .......... 

6,490,665 
80 
11 ........... 

8,149 
, f27,3i6 

411,256 
170.270 
-60: 288 

h31,370 
.......... 
.......... 

235 
334,865 

1,261 
360,292 
5Q, 870 

615 .......... 
7,400 
1,904 .......... 

26 434 

3,846 

116 

d 834 

.......... 
8 66,858 

a Or bu heads or mengadon. 
b or sakwate; taylore. 
n Of this quantity 3,025 pounds wore reported as “ o r o o ~ ~ . ”  
d Probably silver-gars. 
e Or suckers. 
f Of this quantity 4 365 were reportod as fre8h.wnter mullet. 

i Or striped baes. 
j Orpor 10s 
k Or mu!? shad. 
1 Or tobaco.boxe8. 

Inohidea a fow yeilow peroh; also 0 500 pounds whioh were ro ortect as whitoflah. 
Of this quantity 27,670 pounds werdreported as pike, and 3,65%as pickerel end pike. 

nt Or skipjacks or hlokory shad. 
n Of theso 1’ Os7 woro ro orted as salt-water terrapin or dinmond.bwks. 
o Reported A0 diamond-faoks. 
y Or squotesgno or wealc-5sh. 
q Of this quantity 2 250 pounds were reported as salmon trout, erroneously no doubt. 
r Of thi8 quantity 3’212 pounds were reported as brook trout. 
8 Of this quautit? 4 0 4 5  poonds wore reported ne gray trout, and 1,203 pounds as brook 
t Iuoludhg several kinds of tnrtlee. 
u Or bigmouthed bass. 
u Re orted ae whitofleh. 

PO Ofihihis amount 4,600 pounds waa Novs Sootia herring. 

.......... ......... .......... 
243,025 .......... 

97 
214,5Ti 
35,100 

1,380,000 
a. fino 

seo: a i 2  
.......... 

20,660 
42 

60, 203 
78 

u 498 .......... .......... .......... 
14,983,998 .......... .......... 

403 
10,650 
38,845 

400 564 
183 370 
101: 585 .......... 
60,185 .......... .......... 

274, eo0 
319 

, 261,478 
25,800 
2.086 
2; 400 

18,965 
1,673 .......... 

10,537 
1, 646 
4,712 .......... 

103,745 
06 
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March 1 .................................................... 
2 .................................................... 
3 .................................................... 
4 .................................................... 
5 .................................................... 

TABLE VI1.-A oomparison of the inepeetion of shad in the Washington market daily during 
Nard. April. Nay. and June of 1879. 1880. 1881. 1882. and 1888 . 

.. 
Number 

&onth and day . 

6 .................................................... 
7 .................................................... 
8 .................................................... 
9 .................................................... 

10 .................................................... 
11 .................................................... 
12 .................................................... 

I 1879 . 

13 .................................................... 
14 ..................................................... 
15 .................................................... 
16 .................................................... 
17 ..................................................... 
18 .................................................... 
19 .................................................... 
20 .................................................... 
21 .................................................... 
22 .................................................... 
23 .................................................... 
24 .................................................... 
25 ........................................... 
26 ........................................... 
27 ........................................... 
28 ........................................... 
29 ........................................... 
30 .................................................... 
31 ........................................... 

April 1 ........................................... 
2 ........................................... 
3 ........................................... 
4 .................................................... 
5 ........................................... 
6 .................................................... 
7 ........................................... 
8 ........................................... 
9 ........................................... 

10 ........................................... 
11 ........................................... 
12 ........................................... 
13 .................................................... 
14 ........................................... 
15 ........................................... 
16 ........................................... 
17 ........................................... 
18 ........................................... 
20 .................................................... 
21 ........................................... 
22 ........................................... 
23 .......................... I ................ 
24 .......................................... 
26 ............................................ 
26 ........................................... 
27 .................................................... 
28 ........................................... 
20 ........................................... 
30 ........................................... 

........................................... 

aatly ; ........................................... ........................................... 
a ........................................... 
4 ............................................ 
6 ........................................... 
6 ........................................... 
I ........................................... 

325 
415 

400 
730 

1, 500 

ZOO 
100 

1, 781 

1, 912 

1, 800 

3, 050 
4, 000 

I 3, 335 

!, 400 
2, 000 
1, 500 

4 ti00 
7,'oOO 
3. 000 

2, ti00 
3, 000 
2, 500 

2, 500 
17. 900 
10, 300 

6, 000 
7, 500 

10, 850 

6, 510 

5, 000 

8, 000 

8, 2x0 
6, 317 
9, 105 
6, 000 

IO, 275 
6, 194 
12, 425 

1880 . 
Number 

4 
3g 
15 e 
68 

4 

38 
e4 
20 

28 

100 

190 
295 

1. 150 
180 
205 

340 

558 
424 
430 
21 
741 

463 

873 
2 190 
1. 610 
3. 140 
3. 414 

3. 258 

4. 000 
6. 303 
3. 101 
2. 911 
8. 077 

0. 412 

2. 400 
6. 343 
ti. 282 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

7. 047 
6. 661 

8. 452 
15. 632 

5. 294 
4. 884 
4. 821 
10. 446 

3. 570 

0. 077 
3. 030 
4. 600 
18. 218 
7. 008 

14. 9D8 

6 026 
8: 746 
6. 634 
8 815 
7: 605 

........ 

......... 

........ 

1881 . 
Number ........ ........ ........ ........ ........ 
........ ........ ........ ........ ........ ........ ........ 
........ ........ 

3 

7 
150 
310 

11 
388 
381 
200 

1, 853 
2, 020 

881 
3, 765 
3, 204 
2, 802 
1, 786 
1, 343 

........ 

........ 

........ 

........ 
2, 243 
B, 565 
2, 145 
1, 618 
1.918 

2, 152 
14, 413 
12, 1Bti 
7, 780 
6, 414 
14, 064 

........ 

........ 

........ 
4, ea9 
17, 445 
13, I80 
10, 500 
12 u20 
14: 545 

........ 
17, 883 

G, 335 
23, 304 

16, 801 
6, 668 
18, 300 

23, 338 
13, 251 
12, 023 
3, 456 
13, 100 
18, 074 

....... 

1882 . 
Vumber 

8 
30 

5 

126 
3 

150 
193 
102 
195 

04 

815 
358 
505 

1, 312 

1 217 2: 075 
1, 321 
1. 206 
1. 700 
214 

- 

........ 

........ 

.1. ..... 

........ 

........ 

........ 
152 
974 

1. 514 
2. 012 
2 026 
5: 280 ....... 
2. 612 
9 099 

11: 158 
12. 859 
10. 709 
8. 243 ........ 
18. 582 
9. ti86 
8. 303 
9. 4u2 
11. 035 
0. 031 

12. 632 
10. 432 
9. 997 
5. 868 
5. ti03 
7. 088 

8. 006 
8. 748 
9. 046 
8. 190 
5. 867 
7. 749 

....... 

...... 

....... 
io. o m  
7. 286 
3. 718 
5. 721 
5. 703 
7. 080 ....... 

1883 . 

Vumbav . ......... ......... 
11 

17 

22 
4 
2 
24 
7 

66 

7 
94 

100 
151 
11 

174 

309 
0 

361 
187 
54 

203 

610 
081 

3, 250 
3, 220 
1, 800 

1. 261 

4. 4T3 
2. 074 

......... 

........ 

........ 

......... 

........ 

1. 037 
2. 400 

0. 156 

6. 036 

11. 362 
ti. 017 
0. 751 
8. a39 
9. 20ti 

........ 

....... 
7. 007 

15. 805 

10. 346 
6. 087 

a. 814 
0. 443 

11. 112 

6. 502 
6. 066 
ti . 784 
6 . t173 
ti. 040 

5. t104 

7. 784 
5. 489 
4. 664 
4. 873 
4. 780 

...... 

.... 
4, 784 
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TABLE VK-A cmpariaon of the impeotion of shad, @.-Continued. 

8 ..................................................... 
0 .......................................... 

10 ........................................... 
11 ........................................... 
12. .......................................... 
13 ........................................... 
14 ........................................... 
15 ..................................................... 
18 ........................................... 
17 ........................................... 
I8 ........................................... 
19 ........................................... 
20 ........................................... 
21 ........................................... 
22 ..................................................... 
23 ........................................... 
24 ........................................... 
25 ........................................... 
26 ........................................... 
21 ........................................... 
28 ........................................... 
29 ..................................................... 
30 ........................................... 

Total .................................. - 

Month and day. I 1879. 

5,005 
1,050 

018 

900 
700 
000 

200 
400 
200 

480 
150 
100 

105 
25 
20 

50 
15 
25 

15 

311,241 

Y ........................................... 
10 ........................................... 
11 ........................................... 
12 ........................................... 
13 ........................................... 
14 ........................................... 

Number. 
hlny 8 ........................................... 7,594 

8,300 
4,916 
7 000 

7,000 
5: 750 

5,000 

15 ........................................... 
18.  .......................................... 
17 ........................................... 
18 ........................................... 
10 ........................................... 
20 .................................. ;. ...... 
21 ........................................... 
22 ........................................... 
23... ....................................... 
24 ........................................... 
25 ........................................... 
26 .. .c.. ..................................... 
27 ........................................... 
28 ........................................... 
20 ........................................... 
30 ........................................... 
31 ........................................... 

June 1 ........................................... 
2 ........................................... 
3 ........................................... 
4 ........................................... 
6 ............................................ 
8 ........................................... 
7 ........................................... 

e, 000 
7,000 
4,000 
4,600 
3,800 
5,000 
0,000 

8,000 
5 000 
3: 700 

100 
0 100 
3: 500 
1,800 

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

840 

1,000 
2,940 

200 

M80. 

Number. 
3,017 

7,050 
0 378 
0: 550 
4, a22 
9,555 

4,040 

10 407 

6,488 
4,995 

1,550 

5,181 
2,000 
2,850 
1,500 
1,421 

2,600 

I, 200 
I ,  300 

a27 
800 
600 

040 

90 
88 

2,029 
315 
50 

........ 

......... 
4: 947 ......... 

......... 

......... 

......... 

......... ......... ......... ......... ......... ......... .___.. _.. 

......... ......... ......... ......... ......... ......... ......... 

......... ......... ......... ......... ......... 
320,787 

1881. 

Number 
8 013 

12: 109 
11,608 
3 809 
2: 489 

10,808 

12,575 
2,110 
8,830 
3,849 
5,040 
4,094 

8 049 
0: 450 
2,487 
4,139 
1,300 
2,072 

........ 

........ 

........ 

........ ........ 
4,703 

200 
1,838 
1,113 
800 

630 
1,100 

700 
572 
096 

........ 

........ 

........ ........ ........ ........ ........ .. , ..... ........ 

........ ........ ........ ........ ........ ........ ........ 

........ ........ ........ ........ ........ 
458,388 

1882. 

Number 
0,013 
4,009 
4,484 
8,191 
2,047 
2,134 

2,409 
5,171 
3 770 
2: 593 
2,321 
3,289 

4,330 
8,003 
2 012 
1: 370 
1,040 
1,437 

........ 

........ 

1,846 

2,248 
102 
154 
'400 

........ 

........ 
282 
379 
532 
771 
320 
202 

120 
243 
217 
143 

........ 

........ ........ ........ 

........ ........ ........ ........ ........ ........ ........ 

........ ........ ........ ........ ........ 
360,233 

1883. 

Number. a 288 
3: 868 
3,222 
2 845 
3: 532 ......... 
3,878 

......... 
2, aos 

1' 844 i 117 
1: 485 

1,289 
1 137 

......... 
2,218 

......... 
090 
449 
326 , ......... 
296 

388 
284 
349 
279 
a i  ......... ......... 

......... ......... ......... ......... ......... ......... ......... 

......... ......... ......... ......... ......... ......... ......... 

......... ......... ......... ......... ......... 
201,474 

NOTE.-In 1879 shad continued to be reportod after June 30 as follows: During Jnly 183 (eleven 
dates) : Au In 1880 28 skad were re drtd in Fob- 
marP (five%&). !Tn 1882 ahadbere reporthd: !n February,'l4 (four dates); August, !5 (two dates). 
In 1888 4 shad were reported in February (three dates). 

et 70 three dntee * September 52 seven dates) 
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2 .................................................... 
a ................................ : 
4 .................................................... 
6 .................................................... 
6 .................................................... 
7 .................................................... 
8 .................................................... 
0 .................................................... 

10 .................................................... 
11 .................................................... 
12 .................................................... 
13 .................................................... . 14 .................................................... 
16 .................................................... 
16 .................................................... 
17 .................................................... 
18 .................................................... 
10 .................................................... 
20 .................................................... 
21 .................................................... 
22 .................................................... 
33 ................... ......- ......................... 
24 .................................................... 
25 ........................................... 
26 ........................................... 
27 ........................................... 
28 ........................................... 
20 ........................................... 
30 .................................................... 
31 ........................................... 

April 1 ........................................... 
2 ........................................... 
3 ........................................... 
4 ................................ i ................... 
5 ........................................... 
e .................................................... 
7 ........................................... 
8 ........................................... 
9 ........................................... 
10 ........................................... 
11 ........................................... 
12 ........................................... 
13 ..................................................... 
14 ........................................... 
16 ........................................... 
16 ........................................... 
17 ............................................ i a  ........................................... 
is ........................................... 
20 ..................................................... 
21 ........................................... 
22 ........................................... 
23 ........................................... 
24 ........................................... 
26 ........................................... 
26 ........................................... 
27 ..................................................... 
28 ..;..... .................................... 
20 ........................................... 
ao ........................................... 

May 1 ........................................... 
2 ........................................... 
3 ........................................... 
4 ........................................... 
7 

6 ........................................... 
e ........................................... ........................................... 

TABLE VII1.-A daily comparison of the inspection of herring in the Washington starlet 
diiring Harch. April. May.  cuzd June. of 1879. 1880. 1881. 1882. and 1P83 . 

................... 

3, 000 
6, 700 

6, 000 
13, 436 
33, 000 

500 
2, 300 

14, 610 

21, 130 

61, 000 

45, 000 
60, 000 
48, 400 

75, 000 
50, 000 
60, 000 

70, OOO 
100, 000 
25, 000 

60, 000 
45, 000 
66, eo8 

27, 000 
80, 000 
83, 000 

80, 000 
110, 500 
112, 000 

167, 700 
00 000 

141 000 116 400 
90 Be0 

00: ooo 

75' 000 
OB' 376 

146: 000 
168, 660 

Xopth  and day . 1 1870 . 

1 Nmbcr 
March 1 .................................................... 

1880 . 
Nolmbw 

20c 
3. OOC 
2. 68C 
2. 171 
7. lO(1 

120 

a. zoo 
7. 725 

........ 
900 

476 

1. 6W 

1. 000 
2. 610 
7. 600 
2. 550 
7. 650 

11. 200 

26 000 
30: 640 
34. 140 
4. 000 io. 352 

1:. a30 

........ 

........ 

........ 

6. 860 

I8 930 
10: 646 
47. 190 
41. 630 

78. 363 

116 400 

6d 608 
26: 737 
57. 015 

02. 690 

24. 236 
17. 438 
47. 008 
70. 010 
85. 607 

84, 866 

149. 708 
196. 386 
122 642 
0 6  008 

179. 648 

111. 900 

127. 727 
109 501 
70: 320 

art9 o m  
224 808 

985, 220 

........ 

........ 
i i i  080 

........ 

......... 

........ 

........ 
112 220 
200: 807 
230. 571 

883, 450 
am. 300 

___ 
1881 . 

Vumber 
3c 
25 

120 

........ ........ 

........ ........ 
100 

200 
100 

........ 

1, E40 

1000 
1: 144 

000 
7. 000 
6. 000 

40. 000 

2.480 
20 620 
6' 400 

........ 

........ 

3: 950 
17. 020 
14. 769 

3. 850 
26. 610 
30. 275 
32. 076 
7.832 

14. 170 

....... 

....... 
i o  om 
38: 670 

la. T I ~  
l a  144 
28: a75 

1 2 i  000 
100: 128 

....... 

....... 
62 300 

82. 445 
47. 653 
75. 602 

40. 785 
178 546 
222: 408 
172 214 
2121 600 
304: 780 

301. 883 
628 053 
276: 160 
402. 672 
228. 194 
149. 611 

460 847 
103' 020 

........ 

........ 

3041 8a8 
160' 000 
258: 320 
407. 875 ........ 

1882 . 

h'mber 
567 oc 
740 
62c ........ 

1. 386 
280 

1.73g 
063 

2. 631 

2. 110 

478 
210 

3. 230 
732 

2. 253 
1. 312 

2. 016 
4. 607 
2. 166 
7 021 
2) 040 
2: 340 

4. 474 
15. 304 
15. 980 
27. 838 
23. 681 
31. 043 

21. 95G 
87. 774 
80. 798 
78. 863 
80. 108 
6B. 229 

144. 360 
06. OW 
25 327 
80' 532 

........ 

........ 

........ 

........ 

........ 

8DI 307 
117: 00.5 ......... 
125. 847 
201. 816 
100. 206 
120 212 
177: 014 
176. 717 

170 280 

168 695 
188: 785 
100. 236 
101. 547 

421. 060 
124 614 
96: 809 

148 679 

181: 110 

......... 

12s: 122 

......... 

ieo' 077 

......... 

1883 . 

Number . ......... ......... 
780 ......... 
5a0 

660 
200 
210 
224 
280 

1. 601 
......... 

623 
1. 006 
2. 106 
1. 7 8  

420 

2. 016 
......... 

4. 4D9 

2. 4m 
290 

400 
404 

3. 720 ......... 
6. 698 
8. 164 

10. 640 
8.860 

la; 424 

9. 001 
........ 

10. 730 
13 060 
33: 684 

06. 331 
33. 801 

......... 
00. 654 

81. 701 
47. 330 
60. 386 

106. 843 

130. 914 

120. 713 ......... 

112 067 
120: 027 

210: 208 
127. 868 

14a 174 

......... 
207. 078 

....... 
183, 416 

228 018 
lGd 641 
1 2 i  611 

162: 887 

234. 248 

142' a74 

......... 
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TABLE VIIL-A contparieou of tkc impcclioa of kerriwg, &.-Continued. , 

h a y  8 ........................................... 

Month and day. 1870. - l- 
Number. 
133,000 
05,000 
68 000 

0 ........................................... 
10 ........................................... 
11 ........................................... 
12 ........................................... 
13 ........................................... 
14 ........................................... 

0 ..................................................... 
10 ........................................... 
U ........................................... 
12 ........................................... 
13 ........................................... 
14 ........................................... 
16. ........................ , ........................... 
10.. ......................................... 

Goo 
300 

200 
100 
100 

60 

16 ........................................... 
10 ........................................... 
17 ........................................... . 18. .......................................... 
10 ........................................... 
20 ........................................... 
21 ........................................... 

10.. ................................................... 
20. .................................................... 
21. .................................................... 
22. .................................................... 
23 ........................................... 
24. .......................................... 
26.. ................................................... 

22 ........................................... 
23 ........................................... 
24 ........................................... 
25 ........................................... 
20 ........................................... 
27 ........................................... 
28 ........................................... 

126 
25 

29 ........................................... 
30 ........................................... 
31 ........................................... 

June 1 ........................................... 
2.. ......................................... 
8 ........................................... 
4 ........................................... 
6 ........................................... 
6 ........................................... 
7 ........................................... 
8 ........................................... 

62,000 
46,000 
45, ooo 
25,000 
31,000 
60,000 
45,000 

20,000 
11,000 
21,100 

300 
31,000 
25, 000 
10,000 

8,000 
5, 000 
6,000 
6,000 

10,000 
10,000 
3,000 

600 
1,000 

300 
800 

26. .......................................... 
27.. 
28.. ....................... ................. 
20.. 
30.. 

TOM.. ..................................... 

1880. 

Xumber. 
240,385 

233,862 
294,067 
246. 078 
200.400 
334,640 

147,000 

169,075 
131,750 

61,445 

........ 

........ 

........ 
ao, 500 

22, WB 
48,288 
8,000 
5,280 
0, 000 
6, 380 

12,000 

........ 

........ ........ ........ 
600 ......... ......... 

......... ......... ......... ......... ......... ......... ......... 

......... ........ ......... ......... ......... ......... ......... 

......... ......... ......... ......... ......... ......... ......... 
........ ........ ........ ........ ........ 
-I 

850,620 

1881. 

Number. 
820,050 
422, BOO 
230,250 
175,000 
255,000 

269,850 

249,600 
1ou 000 
134: 465 
69,000 

209, Do8 
60, 000 

128,325 
117,130 
49,000 
30,330 
60 200 
62: 550 

........ 

........ 

........ 

........ ........ 
80,000 

35,000 
a, ooo 

12,000 

16,000 
8 000 

......... 

....... 
4: 000 ........ ......... ......... 

........ ......... ......... ......... ........ ........ ......... 

........ ......... ........ ........ ........ 
, ........ ......... 
........ ........ ........ ........ ........ 
633,668 

1882. 

Pound%. 
211,717 
108,413 
100.810 
04,042 
55, 000 
40,800 

251 621 
122: 068 
120,753 
00 432 
OD: 261 

171,668 

244,222 
100 087 
84: 078 
97 640 
84: 328 
78,824 

82,804 

82,703 
27 300 

6,807 

0,860 
6,800 
'i 080 

14: 050 
12,205 
7 ,  005 

6 004 
1' 747 
1: 160 

407 

........ 

........ 

........ 

........ 

3: 408 

......... 

......... 

......... ......... ........ 
........ ........ ........ ........ ......... ........ ......... 
........ ........ ........ ........ ........ -- 
487,886 

1883. 

Number. 
OR, 718 
85,478 

134,737 
121,871 
84,925 

102,423 
......... 

02,201 
67,807 
e3,027 
72,361 
02,870 ......... 
08, 007 

29,180 
17,410 
21,352 * 
7,463 

11,002 ......... 
19,005 

0,874 

10,440 
2,687 
1,302 

604 

1,802 
406 
640 
440 
DOG 

......... 

......... 

......... ......... 
........ ......... ........ ......... ........ ........ ........ 
........ ........ ........ ........ ........ ........ ........ 
........ ........ ........ ........ ........ - 
:, 879,473 

xom -In 1870 herring continned to be re orted nfter Jnno 30 88 followe: During July 830 (seven 
dnbe) i 'Ootober, 226 (tbroo dates). In 1880 lerriug Foro roported in Jnuunry, 60 (ono dah) : Bobiu- %* 8,045 (seven d a h ) .  In 1882 herriug wero ronorterl in Jnnuars-, 0 (on0 dote) : February. 1,061 (nine 
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TABLE 1X.-A weekly comparison of the inspectione of shad i n  the Washington market 

during Zareh.  April. May.  and June of 1879. 1850. 1881. 1882. and 1883 . 

~- 
13-19 ............................... 
20-26 ............................. 
2'7-April2 ........................ 

April 3- 9 ............................. 
10-16 ............................. 
17-23 ............................. 
24-30 ............................. 

M y  1- I ............................. 
E14 ............................. 
1 ~ 2 1  ............................. 
22-28 ............................. 
20June 4 .... i' ................... 

June 5-11 ............................. 
12-18 ............................. 
19-25 ............................. 
2680 ............................. 

Week . I 1879 . 

March 1- 5 ........................................ 
6-12 ........................................ 
13-19 ....................................... 

. 20-28 ............................. 
March 27-April 2 ........................ 
April 3- 9.___ ......................... 

24-30 ............................. 
Mag 1- 7 ............................. 

10-16 ............................. 
17 -.3 ............................. 

E-14 ............................. 
1 ~ 2 1  ............................. 
2 2 2 8  ............................. 
2Wune 4 ........................ 

June 5-11 ............................. 
12-18 ............................. 
10-25 ............................. 
2U-30 ............................. 

Total ................................ 

Number . 
March 1- 5 ......................................... 

8-12 ......................................... 

Number . 

8. 700 
60 845 

2251 539 
370: 000 
341, 000 
650 zoo 
827: 085 
640, 400 

118, 400 
47. 000 
3, 000 

450 
150 
GO 

303. 000 

-- 
3.605, 429 

~~ ~ -~ ~ 

1873 ........................................................................... 
1874 ........................................................................... 
1875 ........................................................................... 
1876 .......................................................................... 
1878 ........................................................................... 

Total ................................................................... 
1877 ........................................................................... 

.......... 
740 

4 711 
14' 097 

38 200 

58 596 

36. 100 
23. 200 
11 040 
11: 503 
3. 090 
880 
105 

18: 900 

43: 860 

45: 619 

852, 900 3, 789 800 
628, 637 6 507(240 

319, 079 1: 488: 950 
404, 215 1' 074' 465 
iai. 199 2 572 124 
121, 785 2: 507: 500 -- 

2,517, 815 18,000, 079 - 

TOM ................................ I 811, 241 

1880 . 
Number . 

132 
181 

2. 126 
2 523 

27. 740 
38. 145 

43 103 

38. 578 

14. 502 
0. 027 

11: 699 

49. 529 

52: 724 

29. 037 

3. 218 .......... .......... .......... 
320. 707 

1881 . 

Number . ........... .......... 
470 

4.862 
13; 881 
11 489 

73: 439 
88. 630 
81.142 

57( 019 

49: h86 

.......... .......... .......... 
458. 368 

1982 . 

Number . 
52 

178 
3.054 
7. 733 
12. 567 
64. 740 
66 129 
51: 710 
48. 296 
40. 223 
22. 841 
19. 619 
14. 401 
4. 816 
2. 505 
729 .......... .......... 

350. 223 

1883 . 

Number . 
28 
115 
543 

1183 

22, 165 
51. 771 
58. 667 
37. 177 
32 283 
20: 431 
13. 149 
Q. 130 
2205 
1: 381 

10: e46 

........... 

........... 
201. 474 

TABLE X.-A queekly comparison of the inspections of herring in the Washington market 
during March. April. May. and June of 1879. 1880. 1881. 1882. and 1W3 . 

Week . 1 1879 . 1880 . 
Number . 

15. 150 
12. 420 
22. 810 
131. 322 
142.485 
456. 003 
346. 608 
828. 212 

1.041. 318 
1 027 508 

500. 070 
05. 948 

1: 554 432 

12. 500 .......... .......... 
.......... 
...I ....... -- 
0,850, 626 

1881 . 
Number . 

175 
1. 900 
55. 044 
73. 129 
113. 712 
98. 901 
480 018 

1. 134 422 
1.885. 363 
2 080 700 
2: 1x5' 7.50 

430. 441 
133. 000 

029: 923 

27. 000 .......... 
.......... .......... -- 
9,633, 508 

1882 . 
Number . 

1. 917 
9. 288 
8 421 

118. 729 
417. 718 
552. 810 
979. 311 
996. 674 

1.132. 945 
627. 591 
601. 089 
694. 479 
202. 317 
54. 559 
8. 407 

21: 090 

.......... 

........... -- 
0,487, 805 

1883 . 
Number . 

1. 310 
3. 225 
8. 841 
11. 040 
51). 785 
218. 950 
550. 086 
990 302 
890: 115 

1.055. 120 
598. 158 
447. 703 
107. OR8 
24. 907 
4. 278 ........... ........... 
... 
4,870, 473 

TABLE XI.-A yearly statement of 2lic nuniber of 8had and herring in8pecled i n  the Wasll- 
ington market during the six years ending June 30.1873.1874.1875.1876.1877. and 1878 . 

-- 
Years . I Shad . 1 Herring . 
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2 . - R E P O R T  U P O N  THE SHAD A N D  H E R B I N G  F I B H E B I E B  O F  THE 
POTOMAU B I V E B  B O B  1883. 

B y  GWPNN HARRIS. 

Number of shad landed at  Washington.. ................. 
Number of shad Ianded a t  Georgetown.. ................. 
Number of shad shipped from Glgmont ................... 
Number of shad shipped from Kinsale, Va ................ 

257,687 

a, 200 
14,250 
4,100 

Number of shad landed at  Alexandria, Va.. ............... 81,429 

Number of shad shipped from Cone Biver. ................ 
Number of shad sold on the different shores.. ..... :. ...... 

3,450 
16, 700 

Total number.. ................................... 379,slG 

Number of herring landed a t  Washington ................ 4,914,261 
Number of herring landed at  Alexandria, Va. ............. 2,331,000 
Number of herring landed a t  Georgetown.. ............... 360,000 
Biiinber of herring shipped from Piney Point ............. 78, 000 
Number of herring shipped from Kinsale,. ............... 24,000 
Number of herring shipped from Cone River ............. 33,000 
Number of herring sold on different shores and trap nets.. . 1,250,000 

Total.. .......................................... 8,9S9,3Gl 

NOTE BY MARSHALL' MuD0NALD.-The herring product is +bout the 
same as that for 1582; probably a little in excess of that year. The 
shad figures indicate a decrease of 70,000 as compared with last year, 
but I infer from Capt;. Wood'a report in regard to the Chesapeake, that 
this deficiency in the Potomac mas compensated for three or four times 
Over by the increased catch of pound-nets in the bay. 

a.--OUUURRENUE O F  DALIEITES V & T U L A  ON THE N E W  JERBEY 
COAST. 

B y  J. IL VAN MATER, RI. D e  

[From a letter t80 S. F. Baird.] 

Mr. 3'. 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 
ever seen. I inclose a rough sketch and description of the same.* 

BTLANTIU HIGHLANDS, N. J., October 29, 1.883. 
~~~~ ~ ~ 

*From t,he description given by Dr:Yan Mater, the fish hns been ideiitified by Dr. 
Tarleton H. Bean as Batistes wctula, which ho says is rather rare on our coast.-c. W. S .  
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I.-CARP I N  ENGLAND I N  THE 8EVENTREN'lXX (IIENTURY. 

B y  THOMAS FULLER. 

[From Worthies of Euglnnd, 1662.1 

It is a stately fish, but not long naturalized in England, and of a11 
fresh-water fishes (the eel only excepted) lives longest out 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 Bacou, in his History of Life and Death) 
observeth, they live but ten years; though others assign them a far 
longer life. 

They are the better for their age and bigness [Gesuar 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 110 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 which ia 
a professed foe unto them ; insomuc11, that of a hundred carps put illto 
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 strict care of their ownere in watching 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 j so Sussex aboundeth with Inore carps than any otlier 
of this nation. And though not so great as Jovius reporteth to be found 
in the Lurian Lake in Italy, weighiiig more than BO 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 tho Italians make greater 
profit of the spawn of carps, whereof they make a red caviare, well 
pleasing the Jews both in palate end conscience. 

All I will add of carps is this, that Ramus himself doth not so much 
redound in dichotomica as they do ; seeing no one bone i6 to be found 
jn their body, which is not forked or divided into two parts a t  the end 
thereof. 

Mr. Pennant notices from Jovius, tha t  thoy were somotimes takeu in the  L50U8 
LuriuB, of 200 pounds weight, but of his own knowledgo could speak of nono that  ex- 
ceeded 20. Others are reported to  have beon taken in the Dnejster that wero 6 feet 
in length.-Nnttall. 

d 
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J.-MOVElTIENTU O F  DIACI(;EREL IN W I N T E R .  

E Y  J. W. COLLINS. 

[From a, letter to Prof. S. F. Beird.] 

Capt. Wm. Dempsey told nie last night that last January he saw heavy 
schools of mackerel 70 to 75 miles southeast of the southeast part of 
George’s Bank. He vas driven off the bank in a gale, and when the 
weather moderated the fish ( (  showed up.” He saw them in the after- 
no011 and a t  night. A fisherman of Captain Dempsey’s experience could 
scarcely’be mistaken as to the kind of fish he saw; more especiallysas 
he told me they 4‘ rushed” repeatedly, a habit of mackerel, when school- 
ing, that I think no other fish has. 

QLOUCESTER, MASS., October 8, 1883. 

6.-A LARGE SQUID. 

B y  J. W. COLLINS. 

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

Yesterday, while in conversation with Capt, Charles A. Eeene, 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 Eeene and his crew was much larger than any tliat I 
hare previously heard of. But his statements are very positive and 
precise as  to it,s 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 Eeene states that, in September, 1876, when fishing on the 
Grand Bank, in latitude 440 north, longitude 500 west (approximately), 
he found floating at the surface near his vessel one of the large squid, 
the body of which, measured as accurately a8 it could be from a dory, 
Wbs 60 feet long, while the tentacles, all of which mere intact and unin- 
jured, were longer than the body,’making the entire lengt8h more than 
100 feet. Tho tentacles were larger itround than t h e  body of a stout 
man. He cut the squid up and boated aboard three dory loads, proba- 
bly about 3 tons weight, and he estimates that there was a t  least one 
to two more boat-loads which he left to drift away. 

1 had previously heard of fishermen finding pieces of tentacles, Qc., 
Which might belong to animals nearly or quite as large a8 the one above 
mentioned, but I have nevor before mot 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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Y . - T E E  T B A N S P L A N T I N G  O F  ONE H U N D l C E D  L O B S T E R S  F B O M  TEE 
E A S T E R N  P A R T  OB LONG I S L A N D  T O  C H E S A P E A K E  BAY. 

ByLieut. W. 111. WOOD, U. S .  N. 

[From e report of the  Fish Hawk trip from Wood’s Holl to  Washington, October 

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 ma8 
maintained by meaniJ of one of the pumps and suitable piping. 

Friday, the 26th, the weather showing signa of clearing, we left the 
yard at  12.40 p. m., and put to sea, passing Scotland light-ship off Sandy 
Hook a t  3.15 p. m., a i d  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 doad, notwith- 
standing their crowded quarters, and all the rest seemed strong and 
healthy. 

A t  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. 

11-30, 1883.1 

&-A F O U E - P O U N D  C A R P  L I V E S  EIGHT H O U R S  O U T  O F  W A T E B  
BY E E I N G  PACICED I N  W E T  MOSS. 

B y  R. T. W. DUKE. 

[From (I 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 i t  was sent that when taken out and placed in a tub i t  was as 
lively as could be. My family ate a small carp Sunday morning, and 
thought i t  very good. 

CHARLOTTESVILLE, VA., HU?Y?h 18, 1884. 
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9.-ON A N E W  FORm OW FJLTER O R  DIAPFIRAGM TO BE USED IN, 
'J'HE UULTURE O F  OPMTERB I N  PONDS. 

B y  JOHN A. RYDER. 

The nnespected success mliich crowned, in a measure, the attempt 
made by the writer, in association with Mr. H. H. Pierce and Mr. (3. V.. 
Shepard, at Stockton, Worcester County, Maryland, during the past 
AUtnrner, to rear the spat of the American oyster from artificially fertilized 
eggs in a i  inclosed pond coiiuected with the open water by a trench, 
mly, into which a permeable diaphragm was fitted to give ingress and 
egress to the ebbing and flowing tides from without, in order to changw 
the water in the pond, has given us experiences which will enable 11s. 
to greatly improve the cliaplwagms to bo used in the connecting trenches, 
wid :&o render i t  possiblu to clean or retiew the filter of sand when- 
ever ilesiruble or necessary j. also to increase or diniiltish at will the thick- 
%em of the stratwiil. of sand ucred as the$fter and as n Barrier to prevent 
the esccrpe of tlie embryo oysters swimmitig about in the p o d .  Such a 
diaphragm the writer proposes to describe iWd figure in this  communi- 
Cation, believing that for simplicity and effoctivenoss the apparatus in, 
i t H  present form cannot fail to be in a li/rge measure the mean& of ob- 
taining spat a t  will and also tlie means of preventing the escape of the 
Btvimming embryos of oj-stem CultiviLted in ponds or COWS with narrow 
Q11tlets. 

The fertility of the oyster, as shown by tlie investigations of scientific, 
Uon, is truly astounding ; some conception of this fact may be gained 
lvhen it is sta'ted that a single female oyster, according to its pize, may- 
Produce all the way from one to one hundred millions of eggs in a sin- 
C1e season. How to save, in a measure, this vast yield o€ germs from 
Wlolesale destmction, has engaged the practical attention, for serernl 
Pears past, of such men as Professors Brooks, Rice, Lieutenant Winslow, 
0. S. N., and (301. M. McDonald. In Europe, with the Portngnese oyster, 
the greatest success in artificial culture has been attained by Bouclion- 
Brancieix, of Paris. T ~ W  viviparous Ostrea edzclie of Europe has also 
beeti thoroughly stiiclied by Messrs. Hook, flubrech t, and Horst, of 1101- 
h i l ,  with prospects of ultimate succesn in its artificial propaga tioii. 
Scieuce has therefore been more thoroughly awalienecl to tlie impor- 
tance of studying the life-liistory of those three, proimbly the most 
valUAe of all edible molluslrs, during the last half decade than ovei' 
befow, ancl it is not too much to say, that inore real knowledge of eco- 
uOQied value has been gained, respecting especially the American oys- 
b, during this brief runascence than had been acquired during the 

Bull. u. s. J?. 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 opters 
nnder 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 addrese before the Royal Institution, 11th May last, that it would 
be difficult to prove t h a t  overdredgiug is accountable for the whole- 
sale destruction of oyster be&, 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 Ohesn- 
peake Bay and its tiibutaries. If the oyster embryos survived in a 
uniform proportion to the number of adults existing during any and 
every season, then dredging and overfishi~ig would necessanly 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 o p t e r  beds of 
Europe are less productive than formerly, however believes, after all, 
that there is hope for oyster ConmmerH, and that artificial propagation 
may yet be successfully carried on. Here is whet he said : “1 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 depokited. And I 
have no doubt that when those who undertske the business are pro- 
vided with a proper knowledge of the conditions under which they hare 
to work both these objects wilI be attained.” These remarks were ap- 
parently intended to apply to the European oyster, but they apply i2 
reality with equal force to our own speoies. 

My own studies and experiments during four years pa& have borne 
upon the question of the artificial propagation of the oyster, aud 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 tho development of this branch of oyster cnlture in this country 
that I largely build my hopes regardiiig the future ntilization oE the 
many thousmid of ames of swamp-lands or flats adjacent to waters where 
the oyster is already native, while I also believe that the seed or spat 
can be reared in thme poiids in quantity suBcient to supply the ueecI8 
of‘ culture, prorided diaphragms such a8, or similar to, what I am about 
to describe are used to prevent the escape of tho naturally produced 
embryos from the culture 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 malo and 
female parento are 8aorificed. The question is, how caD we retain the 
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ombryos in the ponds which are produced there, and what can we do to 
afYorcl the embryos, developed aud swimming about iii such confined 
waters, surfaces to which they may attach theinselves and become con- 
verted into fixed spat which can aftervards be transferred to other 
ponds or to open waters 1 

Our experiments a t  Stockton, this year, have gone far towards giving 
US a solution of some of these questions. They h a w  shown that, first, 
it is possible to excavate ponds in salt marshes where oysters will also 
grow ; secondly, artificially fertilized spawn may bo placed in such places 
and live ; thirdly, such spawn may fall as spat in 8nch 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 iu the 
open water j fifthly, the natural microscopical food ie continually gen- 
erated within the inclosure arid consists mainly of very minute animal 
and vegetable organisms ; sixthly, the mater may be partially changed 
within tho inclosure twice a clay by tho rise and fall of the tide pro- 
vided a permeable diaphragin or filter composed mainly of fine sand is 
placed in the sluice way joining the pond to the open water of the bay 
or sea. 

It is imperatively nccessary that the water usedbeof the rightdensity. 
’ I f  it is too saline or contains too little Saline matter theoysters die. A 
specific gravity varying from 1.007 to 1.020 or 1.022 seem to represent 
about the range of density of the maters in which the American oyster 
will thrive. In  the Chesapeake Bay the water over the great oyster 
beds ranges mostly from 1.012 to 1.016. In the Chincoteague the density 
may be as great aR 1,022. At Wood’s Holl, Massachusetts, I have found 
oyster8 growing in water having a dertsity of 1.0146, 1.0172, and 1.01s. 
The last mentioned waR about tho density of the water in the pond a t  
Stockton in which we obtained spat under conditions of confinement. 

DEWRIPTION O F  AN IMPROVED FORM 03 DIAPHILAGM FOX OYSTER 
PONDS. 

My improved permeable diaphragm is placed horizontally within rtn 
oblong trunk or box, A, Fig. 1, of the accompanying plate. The box is 
made of inch planks, to which strong horizontal side pieces, a, Figs. 2 
and 8, are secured,’and to wliich are fastened the transverse cross-bar8 
b b, of Figs. 1, 2, 3, and 4, upon which the permeable diaphragm rests. 
pig. 1 repl‘esents the trunk A secured within a pair of quatlranguler 
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 r e p r ~ e n t s  the 
construction of the end of thu trunk next the open water, and Fig, 3 
that of the elid next the pond, while Fig. 4 sliows the trunk as viewed 
from above. 
On the cross-bars b b, a single screen of galvanized wire cloth, W, Fig. 

1 (galvanized after it is woven), is superimposed, having meshes say one- 
half inch in diameter; upon the wire screen alayer of gunny cloth, 0, Fig. 
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Fig. 6. Fig.  7. 

IMPROVED PERMEABLE DIAPITRAGM VOR OYSTER PONDS. 
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1 and 4, is laid, upon which a layer of fine, clean sand, S, is spread even- 
ly from one end of the trunk to the other. The end board e, extending 
half way up a t  the outer end of the box, runs up past tlie level of the 
mire and cloth to confino the sand a t  that oxtremit,y, as shown iu Fig. 3, 
Tvliile the sand is confiueil by the board i at the other end of the trunk 
next the pond, as shown in Fig. 3. The wire cloth and bars Z, b con- 
8titute tho support for the sand as it lies upon t h e  gunny cloth, which 
is supported in turn by the mire cloth or screen W. This is essentially 
the construction of the filtering apparatus in which the layer of sand, 
6, is a t  all times accessible, so that it can be removed if it becomesclogged 
with OOZO carried in by successive tides under the gate G, Figs. 1,2,  
and 4. This layer of sa id  can also be increased or diminished in thick- 
ness so its to strain the inflowing and outflowing water more or less ef- 
feCtuibllJ-, 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- 

. rents wliich are carried in and out of the pond through the diaphragm 
by tidal action. The gunny cloth C,Fig. 4, may possibly be replmct by, 
first, i~ layer of coarse gravel, then a layer of finer gravel superimposed 
Upon that, which would prevent the fine sand from sifting through the 
Bupporting wire screen W. Gravel mould be more durable than gunny 
Cloth or s<wking: which, like all other textile fabrics, will rot if immersed 
in salt water for a Sow weeks. I n  practice, however. a mode of getting 
Over all such difficulties would soon be devised ; a coarse sacking to be 
Used fortho purposemight be saturated withadrying oil orwith 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 a t  Stockton, it 
Was dificult to renew or clean the sand, inasmuch as the apparatus con- 
sisted eeseutially of a box open a t  the top, and 11s wide and as high as 
the trench cotiuecting the pond with the open water. Its depth wm 
three feet, its width two feet, and its total thickness about four inches. 
The sides forlniug its greatest depth and width were perforated with 

. nUmerous anger holes. On the inside, this narrow, dwp box: of the 
above dimensions, was lined with gunny sacking and the intervening 
Space filled with fine sand. This diaphragm was placed vortically in the 
treucb, and it  will be readily understood that the filtering surface was 
h i t e d  by the depth of the water in the ditch, while its free action was 
a180 to son10 extent impeded by the small amount of ingress and egress 
offered to the ebbing arid flowing tide, in pwsing in aud out of the pond 
through the auger 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 
iQQossible to remoye the sitnd,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 tho working, obviates 
all of these objections, while it is possible to augment the extent of the 
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filhring 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 willmake 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), i t  should be securely placed in 
position and the earth tightly rammed in along the sides so as to pre- 
vent any sea water from finding its way iuto 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 a t  the 
corners. The wire.cloth, sacking or gravel, and sand having been got 
into place, and wlien complete forming a stratum having a total thick- 
ness of five or six inches, the operator is ready to cut away the barrier 
et the sea-end of the trench to let in the watsr. 

If then the trunk A has been let down into the trench deep enough, 
tlie sea level at low tide ought to be somewhat above the ~ p p e r  edge 
of the board e. The water will then, a8 the tide rises, flow back over 
the sand as far ;b8 the board i, and will percolate through the diaphragm 
into the &pace I, under the latter, and so find its way into the pond. 
After a da8y or so the pond will be filled with sea water, which has pmc- ' 
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 tido 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 a t  wl and tl 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 
s u r f ~ e ,  through the outlet 0 under the gate G. After the ebb tide is 
over and flood tide begins those levels will be reGeraed and wl in the * 

pond will be lower than tl in the open water, and under those circnm- 
stances there will be an inflow of sea water into the pond through the 
diaphragm instead of an outflow, as in tho 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 uxiquestionably maintain the water inclosed 
in the pond or ponds, by means of diaphragms, in a condition fitted to 
support oysters colonized therein, provided its density is not too peat 
or too slight, and if there ia also some microscopic vegetation present. 

It will be readily understood from the preceding description how i t  
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is iutcnded that the apparatus is to be operated. The figures also give 
8 very good idea of how thediaphragm and trunk ere to be <tonstructed; 
the first four figures being drawn to a common sca,le of one inch to three 
feet. 

TIXI3 POND. 

Iu Fig. 5 I have represented a pond in vertical section to which a 
diaphragm D, of the form above described, has been adapted aud fitted 
iuto tho connecting trench T leading to the ope11 water G. This pond 
P, i b  is supposed, has been dug out of a salt-marsh of the type so com- 
mon adjjacent to waters well adapted to the cultiration of oysters along 
the shores of the bhallow bays and sounds of tho Eastern United States. 
The French are in the habit in some places of walliug 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 
Rides 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 iu causing the &ides of 
the pond to crumble and wash down into the bottom as mud and sedi- 
ment, thus tonding to cover and smother the oysters a t  the bottom. It 
cannot be questioned either that in case the pond is excavated on mlt- 
marsh lands, which are often merely large accu~nulatioiis of sediment- 
ary deposits cousisting of ooze or mud which has been piled up along 
the shore by the waves during ages, tho bottom should be covered with 
at  least a coating of loam or clay, to, in a measure, intercept tho poison- 
ous marsh gases coming up from below.‘ To render such an artificial bot- 
tom firiuer, old oyster shells scattered thickly over the bottom would ren- 
der the loam or clayey sand firmer and less liable to give way under tho 
soft arid yielding bottom, which is really in a viscous, yielding coudi- 
tion at  a depth of a few feet, so much so that when a hokso or other 
heavy animal walks over the surface the thick turf usually vibrates up 
and clowii percoptibly on the soft stratum blow. Iu  8uch situationa 
it is therefore plain that a prepnratiou of the bottom of the pond 0xw- 
l’nted mould be necessary. In other situations, such as, for example, ;.n 
the vicinity of Point Lookout at the mouth of the Potomac ltiver, where 
there is a firm clay bottom near tho surface, oyster ponds might be ex- 
cavated aud a bottom found which would need no preparation, and a*t 
8 level which mould require no more digging to get below tide-level 
than in tbe salt-marshea adjacent to Ohincoteague Bay. 

Tho deposition of sediment which is held in suspension by the ebbing 
aUd flowing tideo on the bottom of ponds has been very troublesome to 
the French in the conduct of pond-culture, aud it will be one of the dif- 
ficulties to be overconie irr this country, as a vory cursory glance at a 
few facts will readily show. Here, as well as there, ooze is very rapidly 
deposited on the bottom of oyster coves or confined natural areas, which 
iU this country represent ndely, in some cases, the “claires” in which 
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oysters are grown in Europe. I novcall to mind the extensive deposits 
of ooze on the bottom of a cove a t  Saint Jerome’s Creek, where cleposi- 
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 into the mud and 
be smothered. I n  the moat around Fortress Monroe, which is in com- 
rnunication with the Chesapeake Bay, there is also a very oonsiderable 
sedimentgy deposit, few ojsters being able to exist on tho bottom, but 
large uumberv are attached as b b  natural growths” to the clean surfaces 
of the walls 011 either side of the moat, to which the spat has a t  one time 
and another affixed itself in such numbers, and there.grown so rapidly 
aa to nearly cover the vertical and inclined surfaces of the niassive 
boundary walls. Ooze or sedimentary deposits of more than a very few 
indies 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 ernbryonic state immediately after fixation. Getting 
rid of or preventing such deposits is thcreforo of the very greatest im- 
portance iu the work of practical oyster culture. 

Maiiy ogstermeii are ready to a E r m  that some mud is a necessity in 
the work of oyster culture; they in fact make bold to say that the ani- 
mal needs a certain proportion of mud to feed upon. The origiri of this 
mistalreu doctrine is probably to be sought in the fact that a few of the 
more intelligent culturists have possibly noticed that the nearly black 
fzcal matters of the animal consist almost wholly of a material which, 
without critical exaniinatiou, woulcl be taken for mud molded into the 
form of the internal cavity of the intestine. A little investigation will 
serve to convince the most skeptical, however, of the utter absurdity 
and irrationality of the hypothesis that oysters feed upon mud. I n  the 
first place mud is uot in any sense food, either vegetable or animal, and 
whatever of ooze or setliinent is found in the alimentary tract of the 
oyster, or any other molluek, was carried there accidentally together 
with what wa8 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 naturiilists, moreorer, that when one mishes to find 
such minute Jiving organisms for study with the microscope, they are 
not to 6e found buried i u  thc mud, where they would as inevitab1~- be 
smothered and killed as the oyster itself, and from the sanie causes, 
namely, imterruption of respiration on account of the absence of oxygen, 
and the exhalation from the ooze of pOisOnOUS, asphyxiating gases. 
Here is what it very eminent authority has said about the habits of cer- 
tain minute orgauisme living in water : ‘ b  The favorite liabitation of 
many ltinds of Rhizopods is the light superfioial ooze at tho bottom of’ 
still waters, where they lire in association with Diatoms, Desmids, and 
other minute Algae, 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, which, indeed, is almost universally devoid of life of any kind.”* 
This remark, which was meant to apply to small orgallisms fwnd in 
frmh water, applies with equal force to those found iu brackish or sea 
water, because the fresh-water and marine fiauna and flora of micro- 
scopic forms really blend together or orerhp. It is therefore evident 
that ooze or mud on the bottoms of oyster-beds or ponds in excess is 
imvariably to be regarded as injurious both to the oysters themselves 
and to the minute organisms upon which they feed. 

To prevent in il measure the accumulation of sediment 011 the bottom 
of oyster ponds and coves the introductiou of sand filters mill be found 
effective in proportion to tho practical skill and knowledge brought to 
bear in their construction and management. I do not mean to affirm 
that the form of diaphragm here deacribed will be found t o  bo the most 
suitable meaus of attainipg our object after prolonged experience hiis 
been had in the work. It may be found in using a single diaphragm, 
through which the mater may flow in either direction alteruately, that 
when the flow is reversed a certain amount of sediment will be washed 
out of thc sand filter, and that when this occurs during the inflow into 
the pond a certain quantity of sediment mould be carried in and de- 
posited. If this should be found to be the case it would be an e?sy matter 
to arrange two separate diaphragms in a trunk divided by a longitndi- 
nsl vertical partition alongside of each other. One of these might be 
arranged, as shown in Fig. 1, to filter only tho inflowing water and the 
one alongside of i t  to alter the outflow. They could be mado to operate 
tLutomatically if wooden v : h w  were provided a t  the inlet and outlet of 
either, so mranged 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 tlie 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 poud or of such 
as has been artificially introduced into the inclosure, as was done a t  
Stockton, would be well enough accomplished, in all probability, by a 
aimplo diaphragm such as that here described. 

The freedom of the flow through the diaphragm will depend mainly 
Upon tho area of the latter and the fineness of the sand composing the 
filtering stratum. And it would therefore be possible to construct a fil- 
ter of a capacity great enough to filter enormous volumes of mater, or 
mough for ’the very largest operations, by simply increasing the area 
Of the filteriug surface. The obetruction or clogging of the filter by de- 
1W&s of fine atid coarse materials on the top of tbe stratum of sand 
might be obviated to a large extent by the use of wire screens p l a d  

~ 

* Fresh-water Rhizopoda of North Amerioe. By Joseph Leidy, M. D. Rep. U. S. 
CfWl, Snrv. Terr., vol. xii, 1870, pp. 8 and 9. 
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in the trench beyond the diaphragm to intercept A U C ~  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 ?a completely arrest all sedimentarx 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. 6 the conditions are essentially those 
obtaining at Stockton. The shell collectors consisted of perforated 
oyster shells strung upon wire and hung upon tho stakes 6 8 6 6 6, 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 iu solution, them 
is no reason why success should not reward the experimenters. In 
Europe the claireb are often constructed so as to have their bottoms, at 
about loiv-tide level, so that they may be drained and cleaned. This 
would hardly be practicable along the eastern seaboard of t h e  United 
States because the rise and fall of the tide is, as a rule, not great enough. 
Bu t  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 notice, by Prof. H. H. Rasch, of a natural basiu near 
Stavauger, Norway, in which oysters are indigenous. This leke, strange 
to 851~7, LLlies a few feet higher than the open sea close outside ofit,.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 situated higher :” i t  has a percentage of 
saline matter ranging from 0.02 to 3.90 per cent.-the former at a depth 
d 2 feet, the latter a t  27 feet. The oysters thrive best in it a t  a depth 
ranging from 3 to 16 feet ; in this so-called oyster belt swarms of young 
oysters appear to congregate during at least nine months of the year. 
I n  1879, 65,000 young oysters of the European species were taken from 
the lake, scarcely five acres in area, a quantity which would be eqniva- 
lant 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 i t  from the cold win& of this ingospitable norther11 region. 
A l g s  grow in the lake, and, with its relatively uniform high tempera- 
ture in its protected situation, affords probably amongst the very best 
miiditions for the growth of oysters. 

We know very well that i t  is qnite 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 fow 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 may as to make i t  exceedingly 
Profitable. While it is not possible in one year to settle upon all the 
conclitions necessary for success in the work of artificial oyster cu!ture, 
1 believe that the business will in time be successfully pursued and will 
engage the attention of an industrial hnd producing seaboard popula- 
tiou in the easterii U u i t d  States which Sor numbers will surpass any- 
t h h g  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 adiriiIltageous to man, we must go to work to study her methods 
by scientific means: and when we have discovered her combinations of 
Conditions fevoreble to her ends we shall have discovered those which 
luay be approximately jniitated by man and applied by him to his own 
Parpoees of gain. 

The successes of Brooks, McDonald, M. Brandely, and myself during 
the p i i s t  four years with the unisexual species of oysters has proved that 
me are neaxing a solutiou of the question of their artificial culture-in 

‘ fact that me are translatiug the language of Nature into terms intelligi- 
ble t o  man, and rendering her methods to some extent available indus- 
trially. Tho first steps in this work are necessarily to some oxten$ em- 
pirical, but the results so far achieved have shown haw utterly impos- 
sible i t  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 mbject in 1880, and then supposed that a, box 
Constructed as shown in Fig. 6 ,  in section, would answer to confine and 
rear oyster spawn. The permeable bottom of the compartment b rested 
Upon a, partit8ion along its middle, which divided the space a t  the ends and 
below b into the spaces a and 0. 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 o and off by the faucet 0. While this 
airraiigement it was found would retain the fertilized eggs ,in the com- 
Partwent 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 
Pmsage of the water. Then i t  was attempted to  force water through 
an apparatus of the same kind j this too was a failure. A large flannel 
l m  was then tried j this too failed. In  1881 a tidal box was constructed 
similar in principle to what is shown in longitudinal plan and section in 
pig. 7. I n  this tho spawn was confined in the chamber a, into whioh the 
W t e r  was allowed to run slowly through the pipe i. The filter was hori- 
zontal and formed the bottom of most of the compartment li,into whigh the 
water would rise until it reached the level h 1 in both boxes, when it  would 
be run offrapidly through the wide siphon o till it reached the level I I ,  
Wheu it would again fill to the level h I, to be again partially emptied. 

’ This was also a failure as well as the Wolff’s-bottles apparatus de- 
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vised in 18S2 by Colonel McDonald. We got the young orsters so h r  
dong as to have them adhere to the sides of the vessels and to old oyster 
shells, but beyond that point our results were not satidwtory. 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 ;I barrier for the embryos of Ostrea angulatu, the 
Po.rtuguese oyster, and succeeded in confining them in 8 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 ti sponge filter 
to the breeding pond. The Stockton experiment was even simpler than 
that of M. Brandely, which has already been described in ths  transla- 
tion of his paper, addressed to the minitrter of marine of the French Gov- 
ernment, having been published in Volume I1 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, a t  Cherrxstone, 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 Henry J. Rice, and I believe all of these t,hree last named 
experimenters, like ourselves, had reared the young oysters to the con- 
dition of fixation, so that i t  is not absolutely true that M. Braudely 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 eff'orts 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 inm- 
tivit>j-, would not have been stimulated to undertake the investigations 
which led to such successful results, a t  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 satisfaa- 
toiily the following points : 

1. Can sediment be effectualIy prevented from finding mws8 to oyster 
ponds, and how can the embryos naturally or artificially bred there bs 
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 cliyey bottom B 

3. What simple an@ effective devices will best serve the purpose of 
diaphragms or filters to be placed in the sluiceways of o p t e r  ponds as 
filter8 ? 

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 market1. 

6. What is the most economical and successful mode of using collect- 
01'8 for the purpose of rearing spat for seed or for stocking barren or 
uncultivated waters dB 

G .  How thickly can oysters be planted upon a given area, say per 
8qnare yard, rod, or acre; and is it best to spread the planted oysters 
evenly or irregularly over the bottom? 

7. Do embryo oysters stick to the under surfaces of collectors be- 
came 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 iu mhat month does spat first appear, and wlien does it cease to fall 
or set in the autumn? 

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 marlietablo size8 

10. Do oysters vary very greatly in the ra,pidity of their growth in 
different localities 

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

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

13. What is the average density of tho water in which oysters mill 
always tlirivo best? 
14. What temperatnres are most favorable to their growth 8 
15. What temperatures are most hurtful, aiid under what circum- 

stances 8 
1G. 'S1That means of oxygenating tho water in oyster ponds are tho 

Qost satisfactory? ' 

17. What parasites and eneuiies of the oyster are most hurtful, and 
in What may 1 

some of these queries wo hare, in different publications issned during 
the past two years, sought to  answer approximately, but i t  \rill be seen 

many of them would require an elaborate series of investigations 
to be carried out before i t  would be possible to give entirely satisf:,ictory 
reP1ies. It is much easier to ask questions than to answer them, but 

is no easier may to find out how little we really know than to ask 
&cries of questions such as the above. It will doubtless require many 
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years of observation befoje most of them mill have received completely 
satisfactory replies j but i t  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 DO 
very solid progress in the pond-culture of the oyster. 

Whether policing and districting the Chesapeake Fill be of as much 
use as intelligent efforts at culture even in a very primitive way, I gravely 
doubt. The average oysterman is verj  conservative j the great major- 
ity conld not even be iiiduced to sow shells, often beior: quite ignoraut 
that such a means was ever resorted to for the purpose of giving the 
beds a chance to spread and cover more territory j the thought of tho 
possibility of the fixation of some of the millions o f  embryos which are 
emitted from the oysters on the old beds, aud wafted hither aud thither 
by the tides, never seems to enter thei7 minds. They plant oysters, i t  
is true, but this means simply, among the Southern opternien at  least, 
that poor or unhersieetl oysters are brought from some other plac‘e ant1 
laid down for a season or two to grow, when they are ~ g a i i i  takeu up, 
sorted, and marketed ; those which have not grown large enough, to- 
gether with such spat as  i n  some cases may have been produced on the 
beds, are thrown back and replanted, and not usiially in a very thorough 
or systematic way. There is to-day very litrle eff’ort being pnt forth 
by the planters, so-called, of Maryland and Virginia to really cultivate 
the oyster. The old syatem of simply shippirig 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 i‘planters” will 
have to awaken from their indifference to this subject, aiid take hold of 
the industry in an intelligeut and scientific msnuer. 

It may be urged that pond calturo will be espensire, end involve 
large outlays for digging and preparing the ponds, but i t  shoald also be 
borna in mind that ponds once prepared can, with slight annual repairs, 
be kept iu  condition for the basiness for many years, besides whicli the 
work is condensed and becomes more acwsiblo and easily inaiiaged. 
The oysters are planted thickly, about 100 per square yard, in the clairee 
or pond8 of Europe. A t  this rate one acre of cultivated oyvster bottom, 
worked on the pond or basin system, onght to accommodate 480,000 
single oysters, or 3,200 bushels, reckouing 150 oyster8 to the bushel. 
This is a Field which ought to satisfy the most extravagant esl)ecta- 
tions. Though this is not actaslly the produce per acre, which is found 
over the limited areas known as natural beds or (‘ oyvster roclts,” where 
an average of 270 single oysters will sonietimes be found to the single 
square yard, giving a total of 1,296,000 singIe oysters to the acre, 
aggregating the almoRt fabulous yield of 8,740 bushels, a result which 
must of course be regarded as the growth of at  least three years, a8 I 
have known “oyster rocks,’ to be formed within t h a t  time, through tbe 
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 so a5 to produce the above result. 
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The average depth of the pond should, of course, be at least 3 feot, and 
and probably a depth O f  4 feet would be better in prkctice, as this would 
Pretty eEectudly prevent frost from reaching the oysters on the bottom in 
Winter, whilethewater would not be heated in summer as much asiri shal- 
lower ponds. The culturists abroad are said to occasioually suEw losses 
from the water becoming too warm in their ‘( olaires” or ponds, many of 
which get iio water except once in every fourteen days or duriiig spriug 
titles. From tliis canso also it is evident that considerable loss must be 
experienced from evaporation, while of course tho warmth and quies- 
cence of the water would tend to cause the microscopical vegetable or- 
ga,riistno in the mater to rnultiply rapidly aud give off oxygen to the 
Water, and iu turn cousume the carbonic acid gae giren oft’ by the o p  
tersduring respiration. Iu this connection Imust not forget to mention 
the fwt that I have knovn the water along some parts of the ehores of 
the Chesapuaku to rive to a temperature of 1010 F. to 1050 F., after 
exposure to the Hiin during the middle of the daF, 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 ridisto it into the overlying 
stratum of watrr atr night. 

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

lO.-NQTEPI O N  THE ACCLIMATIZATION O B  FISH IN VICTOKIA, AUH. 
THALIA. 

B y  W. P. WHITCOIVIBE. 

[From IC lettor to Prof. S. F. Baird.] 

We have had o small fish acclimatization society here for some years. 
we have stocked onr waters with English trout (8. Furio), with Eng- 
lish perch, tench, and carp. Kindred societies on the seaboard hare 
tried (with what AUCCCSS remains to be proved) to introduce fiome of 
%e migratory Salmonidm. Wu haw not attempted this as our streams 
We not suitable. Intleetl, I may say me are very badly off for perma- 
nent streams in this  district, most of them becoming a inere cbaiii of 
Water-holes during tho summer without any flow through tlirm, and 
should the fall happen to be dry it is not uncommon for the streniiis not 
to run until the minter is well passed. such dry Reasons are not nu- 
frequent. We have in this neighborhood some smnll lakes which TO 
~hould like to stock with as good fish as we can. In so~ne of thein 
there are already English perch and trout, and in one at fish known here 
W the ( 6  Murray Cod” (Oligorus Macquarientie U-unthcr). This fish is 

native of tho Murray or Mrtcquarrykion, is non-migratory, and is a 
good table fish, but not goo6 as a sporting fish. The lake into which 
it 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 averago 
depth of water in this Iake may be about 12 feet, its circumference 
some 35 miles. Fish of the above kind taken in i t  are much better 
eating than those in the river of which they are natives. We have put 
some trout in this more than ten yeam ago, but there do not seem to 
beany i n i t  now. At any rate iione hiive been taken or seen. We 
hare an elevation above sea-level of some 1,500 feet, and consequently 
the climate is cool, well fitted for any of the Salntona'dm. 8. Pari0 
grows to a great size. I ham 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 ~ o u l d  
be fit for Schoodic salmon, black bass, or shad. The two latter, if I 
mistake not, are migratory, ao wonld be useless here, but your lnnd- 
locked salmon (is it 8. namaycush of aunther?), I think, mould do well 
enough provided i t  can propagate in still water. Stre'arus are not to 
be relied on here, a t  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 mhcn 
jour Schoodic spawns. How long after spawning does it hatch? T 
tliink there would be no clifficulty in getting a box of spawn put in the 
ice-house on oue of t h e  Cnlifornia mail steamers which would b r h g  it 
here from San Francisco in less than thirty days. 

BALLARAT, VICTORIA, AUSTRALIA, Xqtember 17,1853. 

ABSTEACT OF REPLY BY PROFESSOR BAIRD. 

It is impossible to send the American shad to Victoria, as w0 have 
not learned how to transfer them over a much shorter trip to Europe. 
There would be no difliculty in supplying yon with eggs of the Iand- 
locked salmon or lake trout. We have transmitted with entire success 
eggs of both the Cdifornia salmon and of our white-fish (Coregonus) to 
Australia. The lake trout spawns on reefs in the Great Lakes, and 
does not need to ascend into runniug water. On0 of the best fish that 
could be introduced in your fresh waters would be tho American cat- 
fish. It is very hardy, growtj rapidly, is a capital article for food, and 
is measurably securo 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 ab113 to do tho 
Bame to Australia. 

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

I ;m somewhat disinclined to recommend the black bass. It is very 
pugnacious and voracious, and might disturb the balance of lif0 in your 
waters, quite as much as have tho rabbit and other old world speoies, 
life on the  land. 

WASIIINGTON, D. C., November 6,1883 
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al.-TR[E BELEOTXON O F  SITE8 A N D  THE OONSTBUOTION OW C A B P  
PONDB. 

B y  S. 0. WORTH. 

thorn the Monthly Biilletiu of tho North Carolina Department of Agdoulture, August, 
18133.1 

The cultivation of carp or other fish in ponds is attended with suc- 
Cess only after requisite preparation iu 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 10- 
cated or improperly built. Upon the water aiid soil depend the ratio of 
growth . 
SITES FOB. CAiep PONDS.-Th’is is one of the best watered sections in 

tbe world, posRessing small and large streams in every quarter. The 
Qtenfiive flat alluvial or made lands which lie along the creeks are the 
Places for the best-paying ponds, such places as make the best corn, but 
there are very few persops in North Carolina who are justified in going 
illto pond-building on a large scale this year. They have no means of 
stocking siich large ponds until the fifish first distributed have spawned. 

A large number of ponds which will be built during the next twelve 
months will be small, and used ultirnatelgfor breeding or hatching pur- 
Poses, and I take this occasion to call attention to the various localitietl 
Which offer advantages for these and larger ponds. The most valuable 
Ponds for growing carp will be on creeks, but theae are the most costly 
and the most difflcult to maintain. 

(lasting about for the most advantageous point to construct B poIld, 
it will be observed that there are five classes naturally presented. 
with these in mind, I believe there are many persons who, having de- 
&Paired of finding 5t proper place on their lands, will, after further search, 
c1i8cover all necessary conditions for making as good ponds aa they 
wish, 
1. NEAR THE SOUROE OF SPRINGS.-Pqnds of this class will always 

‘)e in favor, The advantages are, slight liability to overflow and close 
Proximity to dwellings. They are more often visited, the fish are more 

protected against birds and snakes and can be domesticated more 
quickly j but the coldness of the water produces a comparatively slow 
growth, Such ponds are useful for hatching purposes, but the &rea is 

. generally too small for the extended growing of fish, except when high 
are built, and thwe are risky. Bwides, there is gonerally but a 

small area of rich soil at spring heads, and consequently a scarcity Of 
‘n@Ct life. Hill-side ditches, made chiefly with the plowa will suffi- 

Bull. U. S. E’. O., W 
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ciently protect them from overflow, but it is advantageous to allow 8 
safe amount of washing to paas into them. 

beds of branches and creeks will constitmute a larger number than any 
other class. They will prove most valuable for growing carp, but will 
require much care in the construction 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 i t  through screens, 

The only way to control it absolutely is to go above tho head of the 
pond and cut  a wide, shallow ditch amround 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. 

111. O N  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 8s well as the following class: On many streams where it 
would be impossible to build manageable ponds of Class 11, large area8 
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 etream aud, turning a t  right angles from it, run to the hill-side. 
Now, to get water into this pond, you hare to go up  the stream until 
yon get 4 or 5 feet of fall. When this point is found, obstruct the 
run with a log or some piling and c u t  8 ditch along the hill-side With 
very slight fall (1 inch to 20 feet), running the water nearly level. 
By the time you 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 ohstruction 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 t,he sole purpose of dving 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 a t  
any time. The supply ditch, made chiefly with a plow, will only con- 
vey a given amount of water to the pond, and the r a t  will fall over 
your log obstruction or tumbling dam and pass down the creek. The 
long dam extending alongside the stream shonld 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 cane or Bermuda grass. 

IV. B Y  THE SIDE OF MILL-RACEB.-B~ 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 pf land from one to four acres in extent are often found. 

11. O N  THE BEDS O F  BBANOHES OR clREEKS.-POndS made on the 
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Dams thrown up here are safe from overflow, and water can be let in 
from the Taco and the supply governed with precision. Both in this and 
the preceding class, the dams need not generally be very high, Rime they 
receive no freshets. 

V. BELOW MILL-DAMS.-I have frequently observed level tracts of 
land on which good fish-ponds could be made. Qenerally, in such 
places, it will be necessary to ruu 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 alass 111. Darns of 
this class need not be very high, and the water supply can bo taken 
through the dam of the mill-pond above. In the three classes last 
named, the area of land covered by the water mill be alIuYial as a rule, 
and suited exactly to the requirements of the fish. The advantage of 
roquiring moderately low dams is a great item, because i t  is tho 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 straiued as it goes in and wastes out. 

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

But the value of such ponds as are made by the side of streams, be- 
bow 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 courRe of three or four years, when a quantity of Yoft mud 
Mcumulatetl, deatroying 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 as in the commencement. 

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

Being beyond the postlibility of overflow, the dam need not reach more 
than 8 or 10 inches above the surface of the water. A dam which rises 
bat fitlightly above the pond surface is less liable to attacks €rom musk- 
hts, for although these animals penetrate the face of dams beneath the 
waterdlevel, they incline the passages npxard, 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 extenwive and costly meens. 

~ONBTRUUTION OF PONDS.-M~II~ persons who depend upon a limited 
PQount of water for IL supply fail through poorly constructed dams to 
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hold enough to keep tho 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 giveu 
to the cotton plant. Therefore, when it is intended to construct a pond, 
there are several questions which should be determined beforehand. 

EVAPORATIO,Y.-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 a of an inch per 
day in dry, hot weather in shallow ponds. A t  this rate an acre pond 
would lose at such times 6,783 gallons per day, or 282.6 gallons per 
hour. I n  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 gaIIons per hour, or 4.7 gallons per minute, 
to keep the pond full. Ponds half the size would lose but half as much. 
Raitiu-water must not be depended upon to supply fish-ponds. 

MANAGEMENT OF OVEILFLOW.-A carp pond to be of value rnust 
be arranged in a .manner that all the water comiug in and going out 
can be passed through screeus. Labor and money invested iu auy 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 houis, 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 a t  the outset, through 
which the floods may pass without entering the pond at all. Such a 
caual 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 doug 
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 pmtsses close along the 
pond side, its bottom should 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 
sheda 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 
wastemays 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 glowed np and shoyeled to the 
lower or pond side. When the question of getting rid of the Hooclu is 
disposed of, the dam may be built. 

WAsTmvAys.-Many persons will not attempt to turn t,he floods 
around the dams by making canals, and therefore I mould recommend 
that the wasteways to their dams should be cut around the end through 
the natural soil of tbe hill-side. This form of wasteway is merely a 
wide ditch, cut without fall, and extending far enough below tho lower 
side of the dam to prevent the waste mater from cutting that side of 
the darn 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 tho 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 raluable as if built immediately a t  the ditch 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 hches square, of %inch plank, and reach en- 
tirely t.hrough 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 a t  the lowest point. It should bo placed upon 
one or more pieces of scantling laid in the soil a t  the base of the dam, 
and be nailed to these to prevent the water flpwing under. The earth 
can be packed above and on the sides, the timbers being nwemary 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 Ahould be shallow, 
not more than from 2 to 4 feet deep, except a t  the dam, where there 
may be a depth of 5 or 0 feet. 

1Os-ON A SKIN P A B A S I T E  O F  TEE UUNNER (UTENOLABBUS AD- 
8 P E S U U U ) .  

B y  JOHN A. RPDER. 

Shortly after my return from Wood's Holl, Mass., an interesting R ~ C C -  
imen of the common Cunner, Chogset, or Blue Perch, was sent on from 
that place by Vinal N. Edwards, to Washington, on account of the pecu- 
liar spotted and rough appearance presented by the skin. Ab first 0110 

might have supposed that the peculiar whitish spots, with a dark halo 
of pigment around each of them, were points where some minute, fuiigus 

' 
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was vegetating and infesting the skin of the fish. Microscopic exami- 
nation, however, soon showed that what was a t  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- 
went of Fishes in the National Museum, he informed me that he thought 
there were in the collection a lot of specirne1id from farther north, of the 
aame 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. 51. No. 32354. Arichat, Oalpe Breton, 1882. W. A. Stearne. 
N. M. No. 32355. Arichat, Cape Breton, 1882. W. A. Stearhs. 

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 tho skin, into tho vicinity of which 
pigment cells had migrated or developed do nowo. 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- 
onsly 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 tho eye, and placing 
i t  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 
Borne, 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 cyst0 
doubtless having the thickest, t'he youngest ones having the thinneat 
walls. 

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 wrentyfifth 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 011 the sides of 
the body. Here they seemed to  be usually associated in groups nuin- 
bering from one to fifteen to a single scale, and imbedded in tho thin 
skin covering the scales. They were least numerous on tlie chin and 
under Bide of the jaws, but very numerously embedded iu  the skill which 
covered the fins. From this cause the pectorals, veutrals, 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 numerou8 on the fins, embedded in the interradial 
membranes. 

From the fact of our finding the parasite encysted it is evident that it 
is not an adult form, but that it is part of the life-cycle of some species 
Whieh 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, 
belonging to the group !Zkemutodu, which are almost all truly parasitic, 
Presenting a remarkable life-history and exhibiting a true alternation of 
generations inthe courRe of its migrations from host to host. The animal 
becomes sexually mature in the intestine of som0 vertebrate host, where 
it discharges its eggs into the facal matters of the intestine. These ovaare 
then expelled with the facal matters, and, finding their may into the water, 
there hatch out as a ciliated larva, after which it loaes its cilia; soon 
afterwards i t  enters the body of a snafl or other mollusk, where i t  grows 
into ;t sexless individual, in the holloy sac-like interior of which a sec- 
ond generation of asexual individuals quite different from the first ar8 
developed from the walls of the sac, provided with tails for the purpose 
of propulsion. The sac or 6 '  niirse 7' in which these tailed forms devul- 
Ope theu ruptures, and the tadpole-like forms escape which are known 

These then swim about in the water until they find it 

Proper host, into the skin of vhich they bore, a t  t h e  same time losing 
their tails and becoming encysted, as we have observed to be the caw 
with the creature infesting the skin of the Cunner. The next step in 
their development is the adult sexual state; this develops directly 
froni the tailless larva inclosed in the cysts, such as are found in the 
t3Pecimens before us. If another fish should swallow the infested Cun- 
Wrs, 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 tho vessels of the digestire apparatus and 
liver of tlieir new host, where they would finally brcome 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 find 
host, the adult parasites are expelled, and are as a rulo vithin the lim- 

of this group of a flattened or depressed form with a naked soft skin 
and provided with a mouth, the intestine branched and ending in 11u- 

meroua cscsl diverticula, with ventral suckers, sometimes armed with 
rings of hook.liko chitinous organs. In  the mature condition they am 

QYrodactyZtts is a genus of Trematodes which often iiifests gold-fifjlt 

Cercaria. 

, 

, 
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in aquaria, and I hare met with it in great number8 on the skin of these 
fishes in the adult state over the whole body of the fish and looking liko 
very minute leeches. They are said to espeeially attack the gills of 
Cyprinoids, such as Cyprinw, Carassius, Phoxinus, and Acerina in En- 
rope. Here in 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 itself by internal gemmation parthenogenetically j 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 e circlet of powerful hooks, with two long curved 
median spines more developed than any og the other parts of the aruia- 
ture of the sucking disk. These parasites are doubtless often trans- 
ported from one part of the country to another with gold-fish for orim 
mental purposes, and in this way uninfested fish probably often be- 
come infested by being brought into contact with others which harbor 
the parasite. 

An’other genus of these parasites, Bumphalw, is said to infest tho Eu- 
ropean oyster, Ostrea edulb, mnd passes into the encysted state in a fish 
which serves at3 food for 8, larger fish, Belone vazslgarde, in the intestine 
of which the adult of the same worm, a species of Qastroostomum  occur^. 
The American oyster, Ostvea airginica, is said to be infested by Buceph- 
alus cuculue, Macrady. This should deter epicures from indulging too 
freely in raw oysters, in the ovaries of which it ie 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 ita 

The foregoing data supply us with the means of accounting for the 
manner in which the cysts found their ma$ into the skin of the Cunners. 
It is probable that some mollusks inhabiting fhe waters in great num- 
bers where the fish were taken were badly infested with the a,garnio 
nur6es from which the tadpolelike Iarr-a: escaped in great numbers, whiob 
then bored into the skin of the Cunners. But in order that the latter 
could be as badly infested as are the Wood’s Holland Cape Breton speo. 
imens, the free-swimming, Cercaria-stage of the parasite mnst havc lit- 
erally swarmed in the surrounding waters, if each of the t.housands of 
cysts found on a single Cunner represents a Oercaria, as must be tho  
case. I have before me sixteen specimens of infested Cunners from 
CapeBreton, the smalletjt inches, the largest 7 inches long, while tli0 
single specimen from Wood’s Holl measures nearly 11 inches in lengtll- 
Even the smallest of these specimens harbor not far short of a thousand ea- 
oysted 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 th is  
circumstance it is fair to infer that the surrounding water a t  the tiroo 
the fish became infested must have been swarming full or literally aliro 
with free-swimming Gmx-wice, which bored into every expoAed part of 
the skin d the flish, as our examination of the 8pechens has shown. 
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It is, of cowse, not possible with t'he material a t  present in my hands 
to identify the species, nor can we do more than indulge in surmises 

to what must be the hosts in which the Redia or nurse stage of 
the parasite resides. That probably is some mollusk abouuding 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 whero the infested fish were taken in order to  
be able to trace t h e  parasite from one host to another. All that we can 
now be assured of is t1ia.t the cysts contain a Cercaria in the encysted 
Or pupal stage, and that the parasite is one of many similar forms knowu 

infest fishes of the family of Cyprinidce, especially where the encysted 
shte  also occasionally produces papules on the skin. 

The accompanying pathological effects produced by means of physio- 
logical processesare of the great& interest to the writer, and kresignifi- 
oant in connection with known facts relating to the movements of pig- 
ment or color-bearing cells. These, as is well known, are specialized 
afferentiations of ordinary cells charged with black, brown, red, or yel- 
low granules. Why the presence of the cysts should attract pigmellt 
Qdls or cause them to be developed in places normally devoid ef them 
is the question raised by what we have learned from a.study of the tb- 
SQe adjacent to the cysts. Normally, and for a very obvious rewon, the 
Wrnea of fishes is quite transparent, but the infestad corneas of tho 
(hnnera before us have pigment cells developed around the cysts, and 
they thus partialtlly intercept the light passing into the eye, as already 
noticed. Where the cysts are numerous and adjacent, or nearly in con- 
tact in the corneal tissue, the crowded masses of pigment cells produce 

opaque reticulum, in the meshes of which the ogsts are lodged. But 
aside from these the less densely aggregated pigment cells in the viciu- 

are of the greatest interest, especially when studied iu  relation to 
the structure of the cornea, the principal tissue of which 1s lrriown to 
be laminated and to contain cellular nucleated bodies, known as oorueal 
cOrpuscles of a flattened or depressed form, with long protoplasmio 
PrOcmses extending out into capilliary spaces between the lamina?, aad 

in stained preparations producing the appearance of a cloie net- 
work of fine fibers when a prepared cornea is viewed flatwise by trans- 
mitted light. The protoplasmio processes of the superimposecl cor- 
Pnscles existing between layers of a slightly different depth haw a 
bndency to run at right angles to each other, and the stained filaments 
Of corpuscles of different lamina therefore tend to divide the trans- 
Pwellt interspaces of the corneal substance into quadrangles. This is 
Precisely what happens in fiome cafies with the pigment cells, which 

accumulated in the infested cornea of the Cunner. The color- 
bar ing plasma of the pigment cells seems, therefore, either to have 
\Pandered into the corneal lacunre previously occupied by the corneal 
Corl?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, hare 
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 cello 
are unmodified chromatophores, especially where they lie superficially 
and do not fall under the influence of the corneal lacuna normally in- 
habited by the corneal corpuscles, where they of course would havo 
their shapes modified to correspond with the form of the bodies which 
they have replaced. 

I have for a long time known that the chromatopliores 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 ameboid migratory movement. 
Tu this way their modes of aggregation are slowly altered, while an nct- 
nal growth and extreme flattening occurs in the course of development, 
during which they seem to cover more space than a t  first, and I am 
very doubtful as to whether they have multiplied, especially in certain 
cases, so as to cover a greater area, as might a t  first be supposed. This 
power of movement of the pigment cells, I believe, explains quite readily 
the aggregation of these bodies in t h e  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 0110 can deny, 
and I am loth to believe that the color-bearing cells have been multi- 
plied in consequence of tho irritation caused by the parasites. On the 
fins, for example, wherever there is a cyst present, there the pigmeut is 
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 reparative7 It is 
possible, in consequence of their nearness to the irritating cause, that 
they are amoag the first amoeboid bodies on hand to attempt to assumo 
gome protective function. That such is their function hero I have also 
no doubt whatever. If they are generated in consequence of the irrib- 
tion produced by the parasite, which is very doubtful, then is there d l  
the more reason to suppose that they have a reparative or protectiva 
function. Of one thing we may be sure, that they have somesharo 
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 now0 or have migrated into their 
new positions from adjacent groups of pigment cells which are,. as is 
well known already, very abundant in the skin of the Uuuner. 

WASHINGTON, November 7,1883. 
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‘3*-aOURNAL O F  OPERATIONY ON THE GROUNDS O F  THE E A S T E R N  
8mORE O Y S T E R  COMPANY. ON CHINCOTEACAUE BAY, NEAR STOC)R- 

MD., DURING? TUE S U M M E R  O W  *88d.* 

Compiled by JOHN A. RYDER- 

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

3 1. (MOSTLY bfR. $HEPAED’S REOORD.) 

June 27.--Mr. Ryder arrived a t  Mr. Shepard’s in company with Mr. 
Pierce. 
June 28.-Went to Cedar Island oyster-beds ; discovered no oatoh of 

‘pat on shells planted June, nor on those planted on more sandy bot- 
toms about the 10th. 
June 30.--Rlessrs. Pierce and Ryder left in the afternoon for Snow 

Bill, to settle upon some plans for experiment. 
July 2.-Messrs. Pierce and Ryder returned to the Shepard House. 
J@lY 5 to 7.-Were employed in getting the pond excavated and pre- 

July 7, 11.30 a. m.-Opened about two dozen oysters, about one-third 
and two-thirds female. Placed the eggs and milt at once in a pail 

“Water taken frolrl the creek near the Claire. Changed the water in 
this pail a t  1.30 p. m, At 4 p. m. contents of the pail were poured iuto 
the Claire. Eleven stakes, with shells strung on wire attached, placed 

July 8, 10.45 a. m.-Opened two dozen oysters, about two-fifths male 
‘Od three-fifths female. Those oysters seemed to be in better spawning 

than those of yesterday. Temperature of water in Ohire, 
‘F” p,; in creek the same a t  10 a. m. Temperature of air, 910 F. Spo- 
‘lac gravity in creek at oyster house, 1.0175, United States Standard 

8urvey hydrometer scale, to 1.015; in Claire or pond, 1.018; in 
Chlncoteague Bay, 1.020; at head of creek, 1.010. 

9, 11 a. m.-Opeued two dozeu spawning opters,  “natural 
grokfh.n Poured this spawn into pond a t  4 p. ID. Temperature much 
lower than yesterday. Specific gravity in creek, 1.018; Claire, 1.018. 
‘lde very full. (Spring tide.) Mr. Ryder returned to Washington 
!his a. m, 
‘ T h i f j B k  a t  Stot:kton, tho rosultu of mliich 

lrave &]ready beon published in  Billletin U. S. Fish Coniuiiseion, ~ o l .  111, pp.281-294, in 
‘.paper bY the editor ofthie journul, entitled, I ‘  Roaring oystors from artificially for- 
t‘llzed e@@., together with notes on pond-culture, &e.” Mcssrs. Shepard and Piorco, 

elsowhero ileglootod to say, bore the expolive of excavating tho pond used in 
tr experiment, also had the gllte or diaphragm iiinde whioh WBR placed in the 
* loading from the pond to tho bay in order to confine tho spawn poured into tho 
fncloeure. A lottor from Mr. Pierce has also been incorporated, which will be interest- 
’? ‘’ affording furthcr coilfirmation of tho result8 claimed in my first paper, tho titlo ’’ which has boon cited above. 

Pared for our experiment. 

the pond. 

__ -- 
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July 10.-Put out five more stakes, with date marked on them, with 
shdll collectors attached; 12 m. opened two dozen oysters (Potomas0 
plants); 4 p. m. poured fry into the pond. 

July 12.-Put out the spawn from one dozen oysters a t  3 p. m. Tom 
perature of air, 800 F. P u t  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 tho  contents of the pail into the 
pond. Temperature of water, 820 F.; of the air, 830 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,l p. m.-Opened two 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, 860 F. 

JuZy 17,12 m.-Opened two dozen oysters well filled with spawn. 
Poured spawn into pond a t  4 p. m. Put  out three stakes with col- 
lectors attached. 

July 18,3 p. m.-Opened one dozen oysters not well filled with ripe 
spawn; poured into pond a t  9 p. m. Temperature of air, 690 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 spawn1 
At  3 p. m. poured contents of pail into the pond. P u t  out six mor0 
stakes with shells attached. 

4 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 d  

m. P u t  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 iu pail abod 
four hours. Put  out six new collectors. Last evening a very severe 
thunder storm ; wind, almost a hurricane, passed over the claire. Trees 
nearly blown down. 

July 28.-Opened about three dozen oysters takeu yesterday fro0 
Cedar Island Channel, and found spawn in about two dozeu abundant! 
and a good proportion of males. P u t  out five collectors and poured 
the spawn into the pond at 2.46 p. m., after having stood iu the p i 1  
two and a half to three hours. Temperature of water in clair, 810 F.i 
temperature of air in claire, 770 F.; temperature of mater in  pail, 760 F+i  
in bay, 7 9 O  F.; in creek, 790 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 pond 
after i t  had stood about three hours. The adults from which this spaW0 
was taken were fresh from the off-shore beds (Cedar Island Channel), a d  
seemed to be in fine condition. 
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Azcgetst 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. Bpawn stood 
in the pail about three and a half hours and was put into the claire 
a t  3.30 p. m. Temperature of water in claire at  3.30 p. m., 840 F.; tern- 
perature of air in sun, strong south breeze, 880 F. ; in shade, 800 F.; 
temperature of water in pail'emptied into pond, 760 F. 

August 3.-No spawn to be got from inshore oysters. 
A~gust 4.-No spawn to be got from oysters taken from Cedar Island 

Ohannel. 
August 5.-Found plenty of spawning oysters on the float (at oyster 

bouse), and put that taken from about one and a half dozen into claire 
at 6.30 p, m. Temperature of air in the snn a t  the pond, 830 F.; tem- 
perature af water in the pond, 810 F. ; in the creek, 830 F. 

August 6.-Took spawn from about two dozen o~sters  taken from the 
float. These oysters, two days ago, had apparently little or no spawn 
l11 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, 920 F.; of water in claire, 790 F.; in bay, 800 F. 

Wednesday, Augwt 22.-Had Sharply, a laborer, examine pond. He 
reports the discovery of several young oysters of considerablo size. 

Tlbursday, August 23.-Went to the claire or pond in person and made 
a more thorough examination, and found quite a numerous set of spat 
on oollectora put in place July 7 to 12; some as large 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, 
Mws. 

August 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. 

I 

Summarizing the foregoing data, the following facts may be especially 
noticed. Seventeen lots of spawn were put into the pond from July 7 
to Angust 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 
actually jielded spawn. 

Nine lots of shell collectors were placed in position altogether, from 
July 7 to August 6, inlclnsive. Prom eleven to as few as three were 
Placed in position in one day in the pond. The whole number of collec- 
tors, consisting of stakes supporting garlands of oyster shells strung on 
galvanized wire, was 51. 
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8 4 I (EXTRAOT FROM A LETTER FROM MR. PIERCE TO MR. RYDER, 
WITH COMMENTS BY THE LATTER.) 

SNOW HILL, WORCESTER COUNTY, MARYLAND, 
October 10, 1883. 

MY DEAR MR. RYDER: * * * Before writing you I wanted to 
again visit the Claire and the oyster beds, wliich I did yesterday. I wa6 
not able to discover that the “brood” (spat) in the Claire had increased 
either in size or numbers. We placed some of the shells in the oped 
bay and then took away the diaphragm, so that now the Claire is oped 
to the bay. It seeins to me probable that the great amount of sediment 
[deposited] upon the shells [in the course of the experiment] pi*evented 
a large part of the catch which me ought to have had from fixing itself 
to t.he collectors. Perhaps you can suggest next season some way by 
which that difficulty can be overcome. 

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

Most sincerely, yours, 
E. H. PIERCE. 

P. S.-It may be interesting to you to know that yesterday Mr. Sbep- 
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 
Rets in. There is, in fact, a marked cessation of growth about t b s  
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 Iff 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 
had been made, so that the total length of the shell mas now 38 inches 
measured from the beak to the free edges of thevalves. In  other 
specimens measuring 24 inches, but of thb same age as the preceding, 
there is a, similar sharp oEset where tho layers of calcic carbonate form- 
iog the spat shell ceam, and where the first year’s growth suffered tem- 
porary cessation. 

The fact that the young oyster Rhould stop growing appreciably dur. 
tng the autumn and winter is therefore not surprising, and this fact 
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possibly be connected with another of some significance, namely, 
the great development or augmentation of the volume of the connective 
tib5ue of the animal during the winter months, when oysters are said 
to be fat or in good condition. This increase of t,he connective tissue 

in bulk and consistency may probably be regarded as a winter 
etorage of reserve material, which upon the approach of warmer weather 
la gradually converted into germs. Such au opinion is supported by a 
large number of facts, derived from a study of the minute structuro or 
the histology of the oyster. 

bo t ,her  fact of considerable importance is what Mr. Pierce notes re- 
garding the late spawning of the oyster, which is in accord with my 
'Ore exact observations made in 1880. I then found that spawning or 
:Patting occurred during the period intervening from about July 1 t,o late 
In October, or that spat fell and fixed itself for a period extending over 
at least t,hree and a half, if not for eveu as much as four months. This 
would indicate that in the case of the American species it is probably 
Possible for the culturist to avail himself of tho chance of collecting Spat 
On collecting aljparatus put out a t  intervals during the whole of this 
Prolonged period of tho reproductive act?ivity of the animal. 

w A S ~ ~ ~ ~ ~ ~ ~ ,  D. C., November 19, 1883. 

14.-NOTEB ON TEE M E N H A D E N  F I S H I N G  O F  1883. 

B y  OSCAR 0. FRIEDLAENDER. 

[From letters t o  Prof. S. I?. Baird.] 

result as far as dollars and cents are concerned W&B very unsat,is- 
this year on aocount of the poor yield of oil. We had a large catoh 

from Our own boats-about 60 per cent. more than last year-26,053,260 
There was a yield of 49,9005 gallons of oil. The average prico 

"as 30.6 cents. The above quantity included 2,614,800 fish purchased 
from outsiders. 

year we had 23,996,660 fish, including 9,7GG,700 bought from 
Outsiders. Theso yielded 121,863 gallons of oil. The avorage price wa6 
3Q cents. 

Sear,s price would have been much higher had it not been for the heavy import of Japanese fish oil-something entirely new 
here* The fish were much better in October and November, and, al- 

tho weatli.or was very favorable, only small bodies of big sea 
luenhaden were caught here. The catch on the east end of Long Island and R h W h  Island wm better than here, acd the fish yielded about double 

quantity of oil. The Ohurch Brrn caught with four steamers over 
'q)o,~o flsh. I sent some of the last caught fish to Mr. E. Q. Black- 
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ford, as they were full of spawn. The spring and summer fish wcre bare 
of $pawn. 

NEW YORE, 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 unprecedenkd. 
NEW PORK, December 3,1883. 

lU.-METIEOD OW CATCHING CRABS. 

B y  MCmENAMIN & CO.7 

[Paakere of hernieticJly sealed goode, such as crabs, oysters, cl:ims, &c.] 

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

Your familiarity with the 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. 

EAMPTON, VA., October 8,1883. 

REPLY BY PROFESSOR BAIRD. 
I 

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  remaiu 
for any length of time under water, or where a considerable number of 
crabs were collected together. You mould, I think, find that those 
meshed would be immediately devoured by their more fortiinate fellow 
or by accompanying fish. 

There are various forms of traps which might be used for catching 
fish by baiting ; but you mel of course, familiar with all of these. 
b WABHINGTON, D. O., October 12,1883. 
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IV, No. 4. Washiaagton, D. C. April 15, E884. 
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‘‘*-A SEbHOHI FORMAOI&EREL O F F  BLOCK I S C A N D ,  MONTAUW, A N D  
BANDY EIOOIC, IN NOVEMBER, 1883. 
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day to (6 raise” fish, bu t  without success. After making the morning 
trial the schooner stood 27 miles west by south, and hove to in latitude 
390 4Y north, longtitude 710 37/ west. The last trial for the day was 
made 20 miles west of the locality last given, in latitude 30047/ north, 
longtitudo 720 04’ west. 

During the day Captain Burnham saw flocks of sea geese (Plbularopes); 
gulls were fairly abundant, and occasionally a gannet \vas noticed. 
Shoals oE porpoises were also seen, but no whales. While tho birds 
and porpoises are considered as indications of the presence of mack- 
cbrel, Captain Buriiharn looks upon the absence of whales as quite 
significant, since, he ~ a y ~ ,  ‘6in this locality, in spring, whales are almost 
always seen where there arc large bodies o€ mackerel.’! 

After making the last trial for the day, the Hereward lieadetl in for 
Pire Island, arid between 3 and 4 o’cloclr on the morning of the 7th, 
when 8ome 18 to 20 miles froin the land, the vessel ran through fi or G 
schools of small fish which Captain Burnham t&ought were tinker maclr- 
erel of the size usually called At  that time tho wind was 
blowing strong froin northwest, and the Hereward stood in under the 
land, and finally’ worked over to Sandy IInok lightship, which was 
reached about 3 p. 111. About sunset of the same day the wind mod- 
crated, and during tlie night the schooner ran OE southeast from the 
Hoolr. On tlie morning of the 8th she hove to about 30 miles south- 
east from the highlands of Neversinlr, where small inackcrel-8 to 0 
inches in length-were tolled up, and about a half barrel caught on hook 
and line. Eo  large or  medium-eizecl mackerel were noticed, eren in tlm 
mater. 

There was :I moderate to brisk breeze from southwest to south-foubh- 
west during the day. After the morning trial inentioned abovo, Cap- 
tain Burnham stood off’ shore on a southeast course until the vessel was 
88 miles from the lanrl. Attempts were made to 4iraise” mackerel a t  
intervals of 10 or 16 milos during the clay, but without success. About 
GO to 70 miles from the land, sea birds were the most abundant, but be. 
yond that limit fern mere seen. 

After making t h e  last (6 trial7’ for fish for the day the llcrewarcl ran 
16 miles north-northeast, and hove to nnt i l  the 11100n sot, which was 
about midnight ; after whicli she ran for Sandy Hook, a bright lookout 
being kept for fish. Wlien she was about GO miles off-the laud, saw 
scattering smallfjsh, which were thought to be (6 spilies.” This was not far 
from the locality where we saw small fish darting about 011 the morning 
of November 5, when we were running for tho Gulf Stream in the Alba- 
tross. 

Though the Herewnrd ran through these fish for iiearly an hour, they 
mere riot seen in sufficient abundance to set tho seine, even had tliey 
beeii of larger size. 

Captain Burnham spoke a New York pilot-boat, part of the crew Of 
which went on board the Hereward. Iu answer to inquiries, tho pilots 

As it was, they were too small to be of any use. 
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18.-NOTE ON TlIE Uf3E O P  THE MALE RALRPON EIOOIC A N D  TlIE RUN 
O P  18S3. 

B y  WILLIARI NEY A. IIABERSIIAM. 

[From B lcttor to Prof. S. F. Bsird.] 

Lying down on my stomach, on i h  rock in a pool where I sat and 
killed many sal~noii with a fly, I observed in  July and August the male 
use his hook 011 the female, pressing her neck in his mouth, just  as lie 
does in spawning tinie, showing the use of‘ it long before that period. 

The run of salmon this year was verr fair, and the fish more plump 
than I ever saw then1 before. When I had the pool to myself‘, I ltilled 
about half a ton a week. I retnark this bcoause, for several y e ~ r s  back, 
tliere have bee11 all kinds of preilictiois that tlio snpply was disappear- 
ing, the Uanadiari often ascribing i t  to breeding houses, whereas it is 
well liuown to all the intelligent old IndianrJ that, tlirir appearaiice and 
disappearance used to be the samc in spearing time. SalInoii flocked 
in crowds for two and three years consecutively and then disappeared 
in a similar way. This ,year the supply 011 the Restigouche inain Biver 
was great, and very small on its branches, the Matapedia and Upsal- 
quitch. 

SAVANNAH, GA., November 27, -1883. 

10.-AMERIOAN LAICB T’ROUT AND WMITEPPUPL PN WRANCE. 

]By RIONSIEUIZ BANMEYEX. 

[Extract from lettor to tlic Socictty of  AccIi~iiatiz~tio~~.*] 

I have just visited the piscicultural establitshments of Virolles and 
Chaulien, and I llavc liad the pleasure of ascertaining that tho eggs of 
t h e  omble-chevalier ( 8 a h o  sulvelinus), whicli J-ou had the kindness to 
send me, arc all hatched. It is the s8ine way with llie 6’oregonu.s d6zis :bnd 
with the Salnzo Izavzuycuslt,, which C ~ I I I C  out eqtwlly well, and the young 
alevins are full of‘ life. In  regard to the eggs of trout from the lalre of 
Garde sent recently, we are expecting thein to hatch every day. We 
have lost scarcely 3 ])er cent. of tliese eggs. The most assiduous at- 
tention is giveii to these diflixent species, and I am Ilil1jl)y to communi- 
cate its good results. Mverything lends to the expeetation that the 
period of alevinnge will be :LS prosperous as that of incubation. 

* Bullotiii IVJcnuucl do la SociOt6 Natioiinlo (YAcclirnatation do Franco. Mara, 1883. 
pp. 173, 174. 
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%O.-TI€E FIOIEERIES O F  N E W  ZEALAND. 

B y  JAMES IPECTOR, R B . D .  

[From IIaiidbook of Now Zealand, 1883.1 

New Zealaud is the chief center of  the southern mhalc flslieries, and 
at certairi seaso1is the less frequented harbors arc visited by whalers for 
the purpose of refitting aiid carryiiig ou shore fishing and barreling 
their oil. Tlieso are genei-:illy hinericau ships, but Otago and Auck- 
land ivhding ships are also eqnipped by New Zealand owiiers. Tilo 
Bpem ~ v l i a l c  abounds in tho region of tlic ocean lying to the northeast 
of NCW Ze;ilnud, but stragglers are found all round the coast. In tlie 
open sea and to  tlie sontli the most prized w l h e  next to tlie sperm is 
tho black whale or tohoro (lilzcbnZmza cxustmZis), which is like thc right 

~wba le  of the North Sea, but with baleen of  less r:iluc. Along tlie shores 
the ohicf wliales c:ipturcd arc the hixiup-back (Afegaptera) and rorqital 
(k%'ibbaIdizts), whioh become very abundant ~vlien not disturbed for :I Sew 
Sears. 

VALUE O F  WIIALE 01L. 

In 1S75, 20,845 gallons of black oil ivere exported, valued a t  $4,100, 
In 1877, 15,047 g~l1011s 

In 18S1, 20,686 
and 7,775 gallons of sperm, valued at  ;E2,894. 
of sperui-whale oil were exported, valuccl :It $4,032. 
G'allol~s of  sperm-whale oil were exported, valued :it &5,059. 

SEAL PUB. 

The sea-bear or f u r  seal (Arctoceplinlzrs ciiiereus) is found on the remote 
Parts of the coasts, about n tdionsand slciris being talreu every year by 
boating parties. In 1S76 thcre were exported 2,767 seal-skins, valned 
at 24,050; and in. 1S77 tlicre weye exported 1,503 seal-skius, valned :it 
s1,G52. 

The fishes wliioli we  fin(^ in tlie ~ e w  Zealand seas 011 the wIioIc rep- 
'caent tlie characteristic for~iis of tlie sontlicrii or Lusitauitin provinces 
Of Buropeail coasts. I n  other worc1s, our NCTV Zedlend fislies resemble 
those wliicli arc fount1 on tllo coast betwec.n nfacieira aud the 13ay of 
Biscay inore th:in tliey do tliosu whicli are caught about tlie north of 
Bcotluntl. 33 so:& fishes that ere used xs ioo(1 in ~ e w  ~ o a ~ a n i l ,  we 
have ainotig tilo constant residents of ill1 p r t s  O S  our coast tlie H : ~ ~ I I I < U ,  
Taralcilii, ~ r c v ; t ~ ~ y ,  Molri, ~ u : t ,  12oclr coil, wrasse, mil I'atilri; nud while 
the ~n:ipl)er, Bfullet, aut1 ~ u r i i e t  are only iiiet witli in tlic iiortli, tlie 
'ruIl>pcter, Eutterfish, mid Red Cod arc confined to the south. nix$, 
with thc exceptioii o i  Patilii, or ~1on11~er,  and the R C ~  cod, noue of 
tlle~e are representatives of fis1it.s tliat arc coininon even in the south 
Of Britain, while from tlic iiioro nortliorri scas similar fishes arc alto- 
gother absent. 

111 1881, 1,259 seal-slriiis were exported, valued at  &1,717. 
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In  addition to those which remain throughout tlie year, a very largo 
number of the fishes of the New Zealand coast, owing to its geograplii- 
cal position, are pelagic in their habits, and roam over a mido r.ouge of 
ocian, visiting our sliores oiily irregularly in pursuit oc foorl. t h e  
edible fishes of this class, by far the largest number are visitors from 
warmer latitudes, such as the Frostfish, Barracouta, IIorse-iu:Lclrerel, 
Eing-fish, Dory, Warehou, Maclrerel, and Gar-fish, while only the Ling, 
Hake, Haddock, and a few other fishes, which are rare, aud worthless 
as food, arc amoug 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 I3ritish 
seas, including many mhicli are extremely rare or ouly occasioiial vis- 
itors, only 40 are considered to have a marlretable value. 111 New Zea- 
land, notwithstanding our very imperfect Irnowledge (especially wi th  
regard to the  gregarious tribes, which there is rcasou to believe inhihit 
shoals at some distance from Iand), out of 192 sea fishes, some of whioh 
arc 0111~’ known from single specimens, we liavc iiearly as niuny varie- 
ties used for food as are brought to market ill the British Islmcls. 

Of 140 species of fish ennmerntecl as found in New Zealand, 67 spe- 
cies are, so far as we know, pecnlinr to New Zealand j 75 are common 
to the coasts of Australia or Tasmauia; while 10 spccies are found ill 
New Zealand ancl other places, but iiot in  tlte Australian seas. New 
Zealaud ichthyology thus presents a very distinct, character, the thor- 
ough deciphering of which aff’ords a wide field for future observation 
and scientific investigation. 

The following is a list of the fishes whiclt are ehiotly met with iu the 
market: 
Hapulru ............................. .Oligoriis gigas. 
Kahwai .  ........................... Rrripis salnr. 
Red Snapper ......................... Rntliins richnrdsoni. 
Snapper ........................... .Pagrns uuicolor. 
Tarakihi. ........................... Uhilodagtylus macropterns. 
Trumpeter .......................... Latris hecatei;~ 
Moki .............................. .Latris ciliaris. 

Barracouta .......................... .Thymites atun. 
Horse-mackerel ...................... Traohurus trachurus. 

King-fish ............................ Seriola Islaudii. 
John Dory. ....................... .Zeus fabcr. 
Boar-fish. ............................. Cyttus australis. 
Warehou ........................... Ncptoinenns brama. 
Mackerel. ............................ Scomber austrnlaRicus. 
Rock Cod .......................... .Percis colias. 

Frostfish ............................ Lepidopus caudatus. 

Trevally ............................ Carnnx georgianns. 
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Gurnard. ............................. Trigla lrumu. 
Mullet ................................. Mugil licrusii. 
Sea-nlull& ............................ Agonostoma forsteri. 
Spotty ............................... Labrichthys bothryocosmus. 
.13utter-fisll. ......................... Coriilodux puI1us. 
&ldock ............................ Gad;s australis. 
Red cod.. ............................ .Lotella bacchus. 
Whiting ............................. Psendoph ycis breviuscnlns. 
Ling .................................. Genypterus blacodes. 

. h r b o t .  .............................. Ammotretk gimtheri. 
Brill. ................................. Pseudorhonibus scaphus. 
n'loun(1er or Patiki. .................. .~thonibo~olet~ I U O U O ~ U S .  

Soh  ................................. Pel torhamphu s 11 o\mzcdan clis. 
Car-fish ............................. Hemirhamphus intermedins. 
Grayling ............................. Prototroctes oxyrhynchus. 
Smelt. ................................ Retropiiiiia ric,La.rdsoni. 
Bokopu .............................. G a'laxias Sasciat 11 s. 
Minuom .............................. Galnxias attenu:it.us. 
Sand-eel ............................. Gonorhynchus greyi. 
Ancliovy. ............................ E n  graulis eiicrasicliolus. 
Pilchard or Sarclino.. ................ .Clupea ssgax. 
Sprat.. .: ........ :. ................. Clupea sprnt'tus. 
Eel (tuna) ............................ Auguilla aucklaiidii. 
~ 1 ~ 1 ~  Eel.. ........................... Anguilla australis. 
Coiiger  el. ......................... .Conger v~ilgaris. 
Silver ........................... Congromurfc..na hnbonsta. 
h s t h e r j  acket ......................... Mon ncnu thu s con vnxirost'ris. 
Smooth-hound ........................ Mustelas antarcticue. 
Sting-ray ............................. ~ r y g o n  thalassia. 
Skstu ............................... .Raja nasuta. 
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unlike any knomu, would not be in itself very marvelous. Omitting 
details of no importance, the account ruiis thus : 

While tho boats of  Captain Seymour’u bark Dope On n’ere on ths 
watcli for whales off the Pearl Islands (between 40 aud 50 miles from 
Panama) the water broke a short distance : L W I ~ ,  apd OaltI,titin Seymour 
made ready for a whale. * But R Iieatl like tlint OS D horse rose from the 
water and tlieii dived, The creatrirc ivm seeu b ~ r  all the boat’s crew. 
Captain Seynionr describes the allimal as almost 80 feet in leligt 11, with 
a Iiandsome horse-like head, with two unicorn-shaped hox.11~3 protruding 
from it. The creature liad €our legs or double-jointctl fins, a browuish. 
hide, profusely speckled with 1:erge black spots, and :L tail wliioli  ap- 
peared to be divided into parts. The creature was seen 011 two tliEereiit 
days, and if mliales had not been about a t  tho time, an effort n.onld 
haw been made to  catch it. Captain Scymonr and his officers agree in 
coriaidering that tlie creature is peculiar to tho locality, nncl that it 
could eaaily be killed mit,h Ianccs and guns. I t  is iulportaiit to  riotico 
that oficers of tho Pacific illail Coinpany state they Iiave soen the  
animal on several occasions, but not SO closely as did the ofYicers and 
men of the Hope On. 

The neareet accomit of any strange animal akin to that seen by 
Captain Seymour sild Iiis iiieii is tho account o f  :L iziariue creature, s u p  
posed t o  bo :L sen serpent, seen in 1817 near Cape AUII, Massachusetts. 
Eleven witnesses of good reputation ~ L V C  an oath before ItIiagistrkttes 
(one of  whom had hiinself seen what they had) a description of n c r m  
ture like a serpent, dark brown in color (some said inottled), with white 
under the head and neck. The head of this creat&e was as large as a 
horse’s, bnt shaped iilre a ~crpeiit’s, and the animal was estinmtcd as  
cxccediiig 50 feet in length. Ooloiicl Perkins noticed an qq)carancc? iii 
t h e  froiit of tlie head like a sin& Iioni, but oilier observers tliouglil this 
TVRS the Inonster’s tongue. 

The cvideiico now obtained confirms the theory whicli WIS advanced 
iii 1848, and has siiice been niaintaiiieil by Oosse :iii(l others, that :I 

race of niariiie animals exists, iiiclndiitp probably sei-era1 varieties, 
which is characterized by a serpntine iieck, a Iiead sinnll eoinp:mA 
with the body but large coinpsretl mitli the tIiickuess of tlte ~teck, a 1 1  

air-breather, :tnd deriving its ~)ropplsive power from paddles; in otJier 
words, a nioderii representative of tho long-ncclied PlesiosaiiriaIis of the 
great secondary or Mesozoic era. Creatures of this class hum been 
aptly compared to what i~oulcl  be formed by drawing a rserpent through 
the body of ;I sea-turtle. 

LONDON, ENGLAND, 1884. 
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tlia docks. My cousin, Mr. Spinaey, 
who for many years was a practical fislreriuan ant1 a good observer, a i d  
iiow the head of' R firm which Imidles 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 0. qnorrlwa. If  you wish specimens in alcohol Mr. Spinney will ob- 
tain any that you want upon receiving directions from you. Mr. Spin- 
ney sees nearlyall the cod which enter Gloucester, and upon being asked 
if the gray cod was found at  other points d o n g  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 sliallowwater near Mount Desert. 
I went to  the wharf and found tho fish, which proved to be morrhuu, 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 mas the only case which I could find 
of the G. morrliuu being found in shallow water, outside of Gloucester, 
I am iriclinecl to the opinion that theyare but an offshoot oftlieGlouoes- 
ter cod. /. 

Another recognized good caused by the Fish Commission wljilo at 
Gloucester is in regard to the reddeiiing of fish. I was iriformed by 
several fish-dealers who have adopted your suggestion to  use Trepani 
salt instead of Cadiz, that not a, single instance of reddening has 00 

curred during the past suinirier. The butts used for picldimg t h e  fish 
exhibited a tendency to turn red only wheu they had previously been 
sattirated with Cadiz salt. 

But still t'his is asserted by many. 

WASHINGTON, D. C., Noventher 12,1883. 

23.-SOmE OBSEBVATI8NS ON TlIE C O D  GIX&.NET BISIIERIES AND 
ON PRESERVATIVE8 B O R  N E T N .  

By J. W. COLLINS. 

[From A letter to Prof. S. I". Baird.] 

I n  course of a conversation last evening with two young men who ha\'@ 
been engaged in the gill.net cod fishery tliis winter, 1 gathered the fob 
lowing items of inform, L t' Ion: 
, They stated that since the fishery closed in Massachusetts Bay, soul0 
t ime in the early part OS the winter, and the vessels liatl resorted i o  11)s- 
wich Bay, neaI~y a11 tlie fish caught in tlie latter locality  MI been netten 
on a, small area that did iiot exceed three-fourths of a mile in iliameter* 
This piece of ground, which seems to be swarming with fish while tho 
aclJmnt bottom appears quite barren, is somewhat irregular in outlin@f 
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24.-NOTEY ON TIIE WCOTC!II I I E R R I N G  BINIIERIES. 

By T. F. R O B E R T S O N  C A R E .  

[From a Ict,tcr to Cmpt. J. W. Collins.] 

Cliristopher Bortli wick, fisheriuau, Eyemouth, says : One day this sea- 
sou, in the mo&h of August, when liauliug in the nets a t  sunrise in tl10 
boat, IInrrict ICliller, me perceived that the herring had “maslred ’j (i. e., 
meslid). W e  h:id hauled 35 uets andhad otlier 15 to haul. In  5 Sards’ 
length of net by 7 fatlionis cleep we got 5& cram of herring j all the nets 
before and after this space werc blnnlz. The force with which the fish 
strnolr tlie uet dragged thc boat astern, although it had a “little way 
dn her.” The crew \vert so struck with the novel occurrence that tlie?‘ 
made n note of the affair and nteasurecl the space and fish. 

A Coldingliam boat fishing with the metallic buoys had so great 5 
catch of herrings as to sink nets, buoys, aiid everything j the nets mer6 
fislicd 111) afterwards and the buoys were found to be flattened out like 
a griddle cake, by the weight of‘ tlie water on tlic top of them. The 
saiiie 1):irty states that bladcler buoys will stand m y  weight of meter OD 
top of tl1em. 

EDINBURGII, SCOTLAND, fleptcrnbe; 26, 1883. 

!&L-ARTERICAN P I Y I I I  I N T R O D U C E D  I N  ENC1;IWII W A T E R S .  

B y  J. J. RPANLEY. 

[From Journal of tho Socioty of Arts, Novcuilw 23, 18E3.1 

‘rho great lake trout of Switzerland has bceu successfully intro(1uced 
into soiiie of our maters, and so has the 8ukno josztinnlis, or Ainoricall 
(‘ bi.oolr tront.” Thc blilck bass (Grysies ~zigricuvzs) fro111 the nortliern 
districts of’ Ainerica, and tliut from the southern and westerii, kiiown 113 
the ii:unc of Grysfes sulmoides, have also been found likely to suit OUT 
wtttcrs. The Marquis of Bxcter has been very Huccessful in the accli- 
n1:itiz:ition of aorne species of blaclr bass at ISurleigh Honse, and it i8 5 
fis11 wliioli w~oulc~ probably t~irive well in some of tlic waters of the Basti 
Angliaii broads a u d  rivers, as euggestcd by Xlr. S. Wilmot, tlic Cane- 
tlinii coiiimissioncr a t  Soutli I<ensingtori, 011 tlie occasiou,of a visit solu0 
few wccBs ago to thc Norfolk broiids by geiitlemen coniiected with tho 
Fisheries Exhibition. The black bass i8 a iinc sporting fish, arid gastro’ 
noinically to be commended. To these TVC irray add, as suitable to so@ 
of our waters, the whitefish (C‘oreyonus ulBus\ OS Americ:i, which is verS 
prolific, slid most excellent eating. 

LONDON, ENGLAND, November 23, 1883. 
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26*-mARITS O F  THE S11AD ANI) JIICRRING, AS TIIICY APPEARS I N  
ROTOMAU RIVER TO ONE w i r o  HA@ WATCIKED TIIEDI ITOR 

*XPTY YEARB.' 

B y  P E A R S O N  C H A P M A N ,  SI'. 

The Glut shad make their appearance in the river, say at Mathias 
'oint, about the 10th of March, and would increase in mimbers until 
the 1st of April if not disturbed. During or about tho last of the month 
Of April they coinmence depositing their spawn, a~ways, as I believe, 
On hard gravelly beds, rocks, logs, and cveii anchors when at the bot- 
tom for a few hours. I have never hauled mud up with spawn in it. 

111 the month of May another species of shad, oommonly called the 
shad, makes its a,ppoarance. It is very s~iort, tllicli, and stout, 

'emmarkable for the snfallness of'its body just before it branches off into 
a tail, €at and well fla,vored. This species of shad is nearly extinct, 

to tho gill-nets. I n  the month of June, in addition to the above, 
we have a very large and stout s~iacl, the flesh remarkably white when 
split open and soaked in clean mater. It looks somewhat as if sat- 
'Wed with milk, but is so soft, mushy, andtasteless that one would 
hardly want to eat it. 

what sllad food on in the Potomac I cannot say. When I reflect on 
immense nuinbers that visited our waters fifty years ago, I almost 

venture tile assertion that they do not eat at all, for there could not 
have been food enough for half the number. Yet when their 
"Omachs In 
the month of September the young fry are in great numbers playing 
along t h e  shores on their way clown. Imniense iiuivbers are cauglit up 
la gauze seines for bait. They are then about tho length of 8 man's 
'%@r, and froin that down to the sniallest minnow. I am fully per- 
suaded that they corne back to where they were spawned, but when I 
CaQuot say, t1loug11 I believe immetiiately after the third year. I have 
Often seen young ~11acI not inore than 0 or 30 inches long caught in, a 
seine- w h a t  they were doing aiiiong tlieir elders 1 kI1OW not. 

Branch or Blear-eyed herring is so called from its peculiar eye, 
which looks as  if it had bcun seriously iiijured a month or SO ago and 
lag just healing. Some might doubt whether these can see at  all. 

malie tlioir appearance about tbe same time tho first shad do. 
'hey go illto tile crocks an(1 tliencc 1x1) in t(11u branclles (11cilcO tho 
'lame), and sonietiiiies as  far up as they can flutter over the gravvols i l l  
Order to  deposit the spawn. 

Hickory jack (Hickory sliad or Taylor) go tliere also, and about 5- time and for tho same purpose. May not tho iminense size of 

" Read before theMaryland Academy of Sciencea December 22,1876. 

spawning each individual returns to salt water. 

examined '(re fiiid a, substnnce not unlike black mud. 
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the Branch herring, as compared to the Glut herring, and the bad 
flavor arise from the mixing of the spawn 0 They taste as much like 
a Hickory jack as a Glut herring, and fi*oiu the above f2ots I strongly 
suspect a cross. They do not diniiiiish iii nunibers on account of the 
’war made on the herring by man a s  other herrings do. May not that 
arise from the fact that their spawn in the branches is not clisturbcd 
by gill-nets and otherwise as is that of the Glut herring in the river ? 

The Glut herring is but IittJe more than half the size of a full grown 
Branch herring and is far superior in flavor. It has a small, rou~id, 
black eye, and never ascends the branches. Piftj- years ago we hail firs 
distinct gluts or varieties of herring. First, the Branch herring. 
Second, the common Glut herring, early in April, afterwards later in 
April, and for the last three years (1875) not a t  all in April. Third, 
the Poplar-back, named from the fact that their backs were tho color 
of yellow poplar. There are none to 00 seen iiow. Fourth, the Dun- 
bellies, so called from the fact tliat their sides have a ~ ~ e l l o ~ ~ i s h  appear- 
ance as if gold dust had been sprinkled over them arid then rubbed in. 
A few of those remain yet. Fifth, 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 FIipper,” 
owing to the fact that they jumped and flipped the water higher than 
any of the rest. That fish no longer apI)eiirs in gluts. I occasionally 
see a few with other kinds. I have dways thought this due to tho 
young herring corning pn a year sooner than they now do, for they were 
exactly like them. 

Our fisheries for the last fifty years hare been gradually growing 
later. Then the sh;id and herring fisheries comineiicetl about the 16th 
to the 25th OS March and ended about the 1st of May. Nom they 
commence a month later and elid about the 36th of May. For the last 
thirty years there has been a gradual decrease of fish in the Potomac, 
owing, as I beliewe, to two causes-first, the iiiin~ense quantity taken 
oat, principally by the gill-nets; secondly, IJY the dragging of seines 
and gill-nets over the bottom, destroying the spawn. A giller will tell 
you that his net does not reach to the bottom, but a few figures will 
disprove that assertion. In  tlie first place they liavo to sink their nets 
some 15 feet below the surface, letting thew. down with cords and cork, 
in order to allow the large coal vessels to pass over without Iianging 
the nets. Then the seines are at  least 20 feet deep, and the xwrage 
depth of the Potomac is about 25 to 30 feet. a t  Port Foote, Port Wash. 
ington, the White House, and just abore Iiidiaxi Head, tlie river spreads 
out very wide, and becomes shallow froin Iridian Head downwards. It 
is equally as certain that the lead-line of R seine destroys all the s p a ~ U  
that it comes in contact with. Them are iiow 24 seines in all. No47 
let us supposo that they will average 100 acres each, and destroy 
every spawn deposited thereon. There are 9,400 acres upon which tho 
spawn is entirely destroyed. Tho estimate is that there are 600 gill’ 
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est decrease of all, :is I hare said, is in the shad ant1 hcriiing. At t8he 
time iiaincd above it, was not u~ico11i111on to take a t  a single haul fish 
estiinated a t  from two t o  three l~u i zdred  thousand.  Of course they were 
not counted, for they were unmanageable. Nom from ten to twenty 
thousand is considered a great haul. 

DECEMBER 22,1875. 

2?.--EICrPORTB I N  TROUT-CULTURE. 

By B. F. DQWELL. 

For ne:irly two years I have been experirnenting in trout-culture a 
little near Portland, Oreq., and I havc great hopes of' nialriIig the busi- 
ness profitable after a while. I have a large spring within 4 iniles of 
Portlaiid, that offers 54 inches of water under a 6-inch pressure. The 
water is 490 F. at the springs and 520 iii the ponds at tlie hottest tiuio 
in Augiist. 

I hare tlic Silver a i d  12ainbow trout, and I am mixing them, and I 
would be g1:iil to get sone of'the Geriiian saiblings. 

JACKSONVILLE, OREG., Xoaember 7, 1583. 

2S.-NOTE8 ON TlIE S C O T C I I  I7ISIKERIES. 

By T. Fr ROBERTSON CARR. 

[From D lctter t o  Capt. J. W. Collhe.] 

A G.foot Grcerilancl sliark was caught last week on an Eyemouth line. 
The species lIoaiwa~,qus borealis rarely travels into these latitutles. A 
gentle~iiaii cruising a t  the ~noiith O S  tlie Tny counted over 90 seals on a 
bank there. This, also, is an iinnsual sight. A Iiatldock 30 inches ia 
le~igth, 1s iricliea girth, and weighing 10 pomlds, was landed by a Stone- 
haven boat. IInddoclc of this size were, some years ago: plentiful, but 
are now rarely to be seen. Bot11 trawlers and line fislierinen have had 
heavy c:itclies of cod, liug, hacldoc:li, and flat fish. Both i ls  to size and 
quality, :ill are :Lgreed t l i a  t tliis S C ; L S O I I ~ ~  fish :we rarely siir1mscd.Q 

EDINBURGH, SCOTLAND, IMmmy 13, 1884. 

* Tlic la8t pnmgraph is 311 tho riioro intoresting ut this tiino when so n~ucli tosti- 
ruoiiy has bocii given by Scottish li&artucn to the Royal Comniission t o  shorn that 
trawling is destroying all ltiiids of l i ~ h  :LIICI brcultiny up tho fislicries.-J. W. C. 

_ _ _ -  __ - - 
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v@8- BV, Nap. 45. Wa~RrBmgtabnn, ID. C. ’Aprril! 13, 1884. 
\-==-- - 

29.--WBXAT P X S P X  O U L T W l R E  IId8 PERST T O  ACCQPRIIPLESIL.* 

B y  CE€AS. w. SRIIILEY. 

An impression sometimes prevails that fish culture proposes to imme- 
diately fill all our streams wit11 fish, to such an extent that the supply 
will be practically inexhaustible. 111 order to sliow that ‘this is an ex- 
travagant expectation, attention is cztllec~ to tlic following facts. 

Atiy tract of country needs to be hut sparsely populated in ordor 
its inhabitants may soon exhaust i t  of desirable food-fishes. The 

native powers of the fish for reproduction and growth are not sufficient 
to Wthstanci the inroads of man, when added, to any considcrablo ex- 
tent, to the natural enemies with which they are surrounded. Very 

in the history of the United States, its leading rivers were mostly 
depopulated OS the best fish. A hundred years nearly all the 
streiLlns of Nom York which emptied into the Great Lakes were visited 
“nu~ally by salrrlon in such enormous quantities that their numbers 
‘@elU to us incredible. There are most authentic accounts which point 
to the water being fairly alive with them in many places, when seeking 

upper waters of these streams for the purpose of spawning. It is 
well know, also, that the Connecticut, Hudson, slid Snsyuehanna Rivers 

a t  that early time visited by vast schools of shad, and the former, 
at least, by considerable quantities of salmon. Such a population as 

Atlantic States coutainec~ seventy-five years ago was sufficient to 
esbaust these rivers of the more valuable food-fishes, and before arti- 
ficial fish culture was undertaken many streams had remained in this 
exhausted condition for a considerable length of time. 
. !he first and great task of fish culture, therefore, is not so much to 
lncr@ase the number of edible fishes in any given stream as to withstand 
the ‘jnormous Sorces which are a t  work to  produce their entire annihih- 
tlon* As illustrative of this the presence of shad in the Potomac River 

For some years prior to the war of 18GL-’(X the shad 
‘‘hepies of the Potoinac had been practically exhausted. They ha,d 
reached so low a limit that it was very unprofitable to fish the stream, 

it8 barrenness helped to detor men from fishing; but the occupa- 
tlonofthe banks of the river by hostile Sorcect for the period of nearly four 
’ears made fishing practically impossible and gave nature an opportu- 
?J’ to restore the fisheries. As a consequence, at the close of the war 
It found that the river had been restocked to such an extent that 
%Id for a few years was very large indeed. The presence of large 

*‘ Paper road beforo tho Biologioal Socioty ofWashington D. C., March 8,1884. 

be cited. 

Bull. U. 8. P. C., 84-5 
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numbers of fish, however, called out the fishermen, and there mas 9 
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. Bach year sin@ 
1873 the United States Fish Commission has hatched and deposited 
from one rnilIion to ten million, the nuntbers increasing annually. Tho 
principal result, however, has been to prevent annihilation rather than 
to cause considerable increase in the fisheries. The number of shad r& 
ceived a t  the Washington market annually for the past five years was 
as follows : 

1879 ..................................................... 311,685 
1880 .................................................... 320,799 
1581 ................................................... 621,363 
1882 ..................................................... 350,292 
11183 .................................................... 261,47* 

In spite of the best efforts possible during these years the catch has 
declined. That for 1583 is smaller than might reasonably have been 
expected, because tho temperature of the river happened to be unusuallj' 
low during the spawning season, and there is good reason to believe 
that many fish were diverted to other tributaries of the Chesapeako 
which would legitimately have come into the Potomac as a fruit of fisk 
culture on that rirer. 

The fish of our rivers havo not only to contend with enemies within 
the water, such as  a great variety of carnivorous fishes, the destructio' 
of their eggs by numerous forms of aquatic animals, the injuries of ab' 
normal temperature and sudden changes thereof, and the damage pro' 
duced by sawlust, sewage, and other filth introduced into the riversf 
but the aggressive character of our citizens has told against the food. 
fisheR in increasing ratio annually. The increase of population produce4 
a corresponding increase in the demand for these fishes, but the numop 
ous facilities which modern inventions Imve brought to the aid of tbO 
fishermen in the way of wholesde appliances for capturing this kind Of 
food, complicate the question exceedingly. If fishing with rude apPli' 

t anccs a hundred years ago was sufficient to exhaust a river of shad, 1qb5 
may be said of the ingenious traps and the miles of netting operated 179 
horse-power with which fish are met to-day 9 To successfully run tbO 
gantlet of 8 series ,of nets, but a few rods or miles apart, upon a COD' 
siderable portion of the length of the river, and to elude the fishera;lOll 
even on 8 flood tide at midnight, has become practically itupossibl" 
Fish culture thus has all the natural disadvantages of a hundred p a r g  
ago to contend with, and has the accumulated ingenuity of nine@@' 

A striking example of the task of fish culture may be found at tibe 

centuries to circumvent, in order even to maintain a docent suppb' Of 

food-fishea. 
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Great Lakes. He would indeed be rash wlio would call upon the half- 
developed science of fish culture under existing circumstances to mate- 
rially increase the supply of food-fishes in the Great Lakes. Ita mission 
is rather to try and keep the supply i p  to three-fourths, two.thirds, or 
even one-half of wha t these lakes formerly yielded. In 1571 there mere 
281 pouiid-nets being used in Lake Michigan, and 481 gill-nets. These 
appliances were sufficient to cause a continual decrease in the number 
of fish contained in tliese enormous bodies of water, and, fish culture 
aside, were suflicient to practically exterminate the fish in forty years. 
But in 18'79 the 251 pound-nets had been replaced by 4% pound-nets 
aud tho 480 gill-nets by 24,699 gill-nets. Steam. tugs devoted to fish- 
ing, scarcely used in 1871, numbered 30 in that lake in 18'79. Further- 
morn, the larger fish of the lake having been caught, it became neces- 
Nry to decrease the size of mesh of the nets, aiid to lengthen the nets. 
80 that, without doubt, tliere have been for several Sears nets enough in 
use on Lake Michigan to reach entirely around the lake. Fish culture 
aside, and without any additional efticiency in apparatus, it is only a 
Cluestion of some ten years when the whitefish and trout fisheries wil l  
be entirely exhausted. 

Fissh culture is practically B science of the past fifteen years. It has 
not yet reached a stage of efficiency which can cope with any such state 
of agairs as present themselves on theso great IaIies. Even if $8,OOO,OOO 
and fifty men :ire placed at  the service of the State fish co~r~missioners 
in the interest of fish culture, what are these in the contest with 
60,000,000 of people (~emnnciing food, and millions upou millions of capi- 
tal naturally drawn upon to supply theil) need. The fruits of fish cult- 
ure, Mie bread thrown upon the water, mus t  return after  man^ days. 
It must wait the coming of the young fish to maturity before results are 
al)Parcnt. The fishermen, however, reap the fruit of their labors on 
the same day, if a t  all, and tlius linom the degree of success they are 
attaining at  any hour. With them i t  is largely a question of niuscle ; 
they put down their nets and haul up their fish. With tish culture it is 
a serious question of scientiflc knowledge. It has not professed to yet 

many of the needed facts with reference to the embryonic life of 
hhes, suitable temperatures of water, how to secure proper foriiis and 

of food, Qo. These are questions which must be solvccl by carc- 
ful and continued study; and, while the past ten years have been well 
'pent in this respect, there yet remains an euorinous deal to bo learned. 
It is as if a11 agricultural implements, all Imowledge in regarc1 to seeds, 
'Oils, climate, and treatinent of vegetables were blotted out of existence, 
and Wo had in ten or fifteen years to bring tho scienco of agriculture 
from nothingness up to where it could supply the wants of 80,000,000, 
while but fift,y or a huu(lrec1 people were engaged in the effort, and a11 
the rOmainder of the 60,000,000 wore arranged practically in hostility 
to their efltbrts. 
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As illustrative of what present apparatus worked 1157 skilled fisher- 
men a t  the instance of' very thickly settled regions will do, I yill cite the 

, Parmiugton River, in Connecticut. Artificial hatching was carried on 
there for several years proviouk to 1879. That yesr it was discontinued. 
The catch was agected as follows : 
Catch of shad: 

1881 .................................................. 11,605 
1882 ................................................ 3,800 
1883 ............................................... 1,155 

Bearing in mind that three years are required for shad to mature, the 
eEect will  be observable. In 1879 the Connecticut commissioners propb, 
esied jus t  what has occurred there. In 1881 liatching was resumed, and 
a consequent increase €or 1884 is predicted. 

The salmon liropagation in California affords one of the most remark. 
able of the successes thus far' attained. The salmon canneries of' the 
Sacramento River annually increased in number until, by 1870, the en- 
tire run of salmon was being caught an(1 utilized.  he greatest Iiatural 
capacity of' the river under these circumstances may bo considered t o  
have been reached in 1875, when the yield to the canneries was 6,098,781 
pounds. The first possible fruits of fish culture were in 1876, tvheii tho 
young of 1873 may be supposed to have returned. The United States 
hatchery was established in the latter year a t  Baird, Shasta CountYr 
Chlifornia, and a half a million young released in 1873, and again ia 
1874. In 1876 the number was increased to 850,000, in 1876 to 1 , 5 0 0 , O ~ ~ ~  
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 pounds 
.the river has come up to the annual catch of over 9,800,000 pound6 
which figure ha8 been maintained during the past four years. The f i g  
ares were: 

Pounds- 
1880 .................................................. 10,837, Ooo 
1881 ................................................. 9,GOO,000 
1882 ................................................. 9,605,0@' 
1883 ................................................. 9,58G,oo0 

Allowing tho three years which it takes for salmon to come to lo@' 
rity and enter the rivers for spawning purposes, the increase in yield to 
6he canneries for ten years has been almost exact)ly proportionate to 
the increase in the deposition of fry. Taking into considerbtion the 
%cost of hatching 2,000,000 of salmon annually, and the value of the iD' 
.crease of 4,600,000 pounds, it will bo seen that there is a very large Per 
.cent. of profit in artificial fish culture when conducted under ciro@ 
stances as favorable a8 these. 

UNITZD STATES FISH COIKXIBSION, February 7,1884. 



[From Journal of the Society of A r t s ,  November 23, 1883.1 

I'is~icult~ure, as applied to both salt and fresh water fish, was well 
illustrated a t  the recent Fisheries Exhibition ; and i t  is expected that 
an impetus mill be given to its pursuit in this country, which has 
hitherto been somewhat baukward in this matter, except as regards the 
artificial propagation of the rSalmonidce family. Tlie culture and acoli- 
matization of salt-water fish has made little progress among us, and 
foreign countries have left us far behind. . The 12omans, in the time of the 
empire, paid great attention to salt-water fish farming, rich men having 
exten~ive and elaborate vir-aria for amusement sake and gastronomic 
pleasure, while others cultivated fish for protit. Arrangements were 
made for the fish to run into the vivaria from the Bea and deposit their 
ova in thorn, and spawn was collected in the sea itself and brought into 
the vivaria to hatch. Xxotic fish, also, were brought from long distances. 
But the artificial propagation of fish does not appear to have been prac- 
ticed till the fifteenth centnry, and in this country not till within the 
last fifty rears ; sud we are still without any recognized establishment 
or enternrise for the culture of see fish. The United States Government 
is thus f.rr ahead of our own, and the shad has been artificially dissemi- 
. nated iu many districts, to say nothing of the success in other branches 
of 9isciculture. Other Governments are following the example of the 
United States; and in England i t  is hoped that the establishment of a 
marine biological station, or stations, will lead before long to an esten- 
8ive system of marine pisciculture and the acclimatization of foreign fish. 
The recent news from America, that the spat of the oyster has been auc- 
cessfully impregnated by artificial means, will give a further impetus to 
marine pisciculture. 

I n  the matter of pisciculture in fresh water, other countries, notably 
prance with its famous Huningue estafilishment, and Germany, are also 
in advance of us, notwithstanding many admirable private enterprises, 
8UcZl as those a t  Stormontfield, on the Tay, and of Sir J. Gibson Mait- 
land, a t  Howietown. But there is no fearnom that the culture of salmon 
and tront and their allies will not make continued progress, and i t  is 
already an established and remunerative industry. The culture of other 
and commoner kinds of fresh-water fish is another matter, and this, too, 
h e ,  directly and indirectly, had fresh attention called to i t  by the Fish- 
eries 'Exhibition ; and it is to this branch of pisciculture the following re- 
marks are directed. 

The question seems to present three chief heads for consideration; 
the first, whether pisciculture applied to fresh water could be so carried 
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out in this country as to sul)ply an amount of food which monld 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. A s  to the first point, there can 
be little doubt but that the suppl3 of f‘wsli-water fish of the orcliuary 
kinds might be immensely iucreased by proper culture. Cy ordinary 
kinds are meant jack, carp, tench, roach, dace, perch, chub, gudgeon, 
bream, and eels; but the culture of the L3aZtrionid~ falnilg is not in- 
cluded, as it forms a distinct branch of this question, i ~ ~ t t l  niay be con- 
sidered as an established and remunerative iridustrj-. I’isciculturc, as 
applied to the common fresh-water fish of diEereut countries, is a vcry 
ancient art. It was successfully practiced by the Orceks and liomaus, 
and probably by the Egyptiaus before them. It has been a brauch of 
public industry among the Chinese for many centuries, aud a t  the present 
timo fresh-mater 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 may, 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 
duriug the church fasts, which were many, and often of long duration, 
a largo proportion of the population lived mainly on a diet of fresh- 
water fish. The monks, and country gentlemeri too, in Bhose days, 
must have had tolerably good ideas of pisciculture, as the different 
old books on the formation and management of fish ponds indicate, aud 
it is certain that fish formed a very considerable portion of the food 
supply of the kingdom. With our improved liuowledge of natural his- 
tory, and especially of the method of expressing the ova from fish and 
artiGcially hatchiug them, whereby the iukrease 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 io the 
population, it is more than doubtful whether the supply thus obtained 
would be any very appreciable addition to our food resources. 

But though tlbe supply of L(coarse” or con~mon €resh-water fish could 
be greatly increased, the acceptability of such fish as food to the mass 
of the population is very uncertaiu; indeed, the popular verdict scexu8 
decidedly against them, with few exceptions. They have all, more or 
less, a palpably muddy taste! and where this is not predominant thQY 
have but. little more flavor than stewed blotting paper. Even trout, 
from many streams that could be named, arc either insipid or partake 
to  a great extent of, the characteristic tlavor of other fresh-water fish. 
Persons may be found, indeed, who will go into raptures over jack 
stuffed with the appropriate ‘6 pudding?,’ or over carp and tench tstewed 
sccundu,m nrtem. Even roach, dace, barbel, and bream firid 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 dlEerence in fresh-water fish 





72 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

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 awepted is refused by those that Sollow 
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 a t  modern, civic, or regal Imiquets, as tliey were of old, though I 
believe the latter fish is still served a t  Windsor Castle. But the Virginia 
water carp do not appear a t  the royal table till they have spent a con- 
siderable time in clear, sharply running water, arranged for the pur- 
pose in which they, to  some extent, we freed of their muddy flavor. 
And, after all, this serving of the old Elizabethan stow must be niore 
a matter of form and of keeping up old traditions, than based on any 
real apprec.ia+’c n it meets with. Of coiiiw, scientific pisciculture inigliC 
improw thc quality of our pond and river fish; and  proper Seeding, 
due cleansing of the ponds, a proper regulation of tho nuuber of Ash 
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 iruagiae that 
the time will ever recur when the old saying recorded by Izaali: Waltoii, 
“He that hRth bream in his pond hath always a welcome for his guest,” 
will be true either in reference to the poor-eating fish narued, or to tlia 
other ordinary inhabitants of our waters. We cannot expect by scien- 
tific culture to improve their breed as we havc that of our floclrs and 
herds. The salmon family and eels seem to be the only products of ou r  
fresh waters really worth cultivating from a Eood-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 8iSilur.u~ 
glmis,  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 greet size. It was in reference to the enormous wvtriglib 
which this fish attains that a liuniorous contemporary suggested that, 
if naturalized in our rivers, i t  would shorn excellent sport when played 
with a chain cable attached to a crane, which shoixlil 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 Salnio 
fontinalis, or American 11 brook trout.” The black bass ( Grystes nigri- 
cans) from the northern districts of America, and that from t l i u  8outb- 
ern and weNtern, known by the name of Gristes salmoidcs, have also been 
found likely to suit our waters. The Marquis of Exeter has been very 
rruccessfiil in the acclimatieatjou of Nome species of black bass at Bur- 
leigh-house, and it  is a fish which would probably thrive well in soma of 
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the maters of tho East Anglian broads and rivers, as suggested by Mr. 
what, tho Caliailiaii coniinissioner to the Fisheries Xxhibition at South 
Eensiugton, 011 tilo occasion of a visit sowe few weeks ago to the Nor- 
folk broads.  he black bass is a fine sporting fish, and gastronomically 
to be coniiuenc1ec1. TO tliese we may add, as suitable to some of our 
W:Lters, the white-fish (~oregowus albus) of Canada, which is very pro- 
lific, ant1 most excellent eating. 

The third point for consideration is-would pisciculture pay t Even 
if Our ordin:try fwsh-water fish were acceptablo to coiisurners, it is doubt- 
ful IVbcAther tile oulturc of tlJoll1 woulcl conimcrciallg bo successful. Un- 
der no circuiiistiuic6s could it be expected that they would be able to 

The cost of cultivation 
would, proba1>1y, be greater than the advocates of pisciculture autici- 
Pate. Letting tho water OB ponds in succession, and cropping them 
With coru or vegetables, as proposed by the late Mr. Frank Buckland, 

after the renioval of the soil, would involve great labor and expense. 
@ish are but slowly growiiig creatures, unless supplied with abundance 
Of food, and this represents a, further outlay. During the summer 
QWtl~s, Mr. Buckland suggested that putrefying flesh hung over the 
Ponds would sul1pl.y maggots, and that lob-worms might be gathered 
ln the meadows after dark. But suitable flesh is not always obtaina- 
able, and for weelzs in a drought not a lob-worm will show itself. The 
latter are oftcu worth froin a shilling to half-a-crown a quart for fish, in 

weather, along the Themes side; and are actually imported by 
thOUSancls from Nottirigham, where b1 vermiculture,7J or rather worm- 
gathering, is a recognized industry. Tho difficulty and expense of 

It certainly would 
not pay to supply them, as Mr. Buckland did his small fry of various 

a t  Sonth Kensington, with 1‘ chopped beef-steak ani1 biscuits.” 
Nhether the quicker growth of foreign fish proposect for naturalization 
Yould cover the expenses attached to their culture, is a matter on which 
It ia almost illlpossible t o  give an opinion. It would be satisfactory to 

that careful calculations as to the whole matter would give good 
gmunds for ex1)ecting that ally system of pisciculture in fresh water 
would answer the expectations formed of it by its advocates. A t  all 

they will be benefactors who can make two fish to live where 
Only One lived before, and will, by t>he introduction of nbw SpBCieS, de- 
velop the capacities of our now generally ill-stocked waters. AS an 
encouragement to such, it may be noted that in Germany the scientific 

of carp in ponds is found to be remunerative, as in that country, 
and in Some other districts on the continent, this fish is still specially 
Popular as an article of fooci. 

Per~aps the rocen t esteblishment of the National Fish-culture Asso- 
ciation O f  Greet Britain and Ireland, the honorary secretaries of which 

Mr* R. B. Marstori and Mr. W. Oldham Ohambers, will do much 
It is certainly one which may 

with salt-water fish in cheapness. 

the fish in the winter would be still greater. 

the solution of the question. 
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fairly be taken up by scientific and philanthropic members of the com- 
munity; and perhaps many of the genrral, and especially the augling, 
public will supply funds for the acquisition of some suitable water or 
waters for experiments in the way of pisciculture, not SO much in tho 
hopcs of receiving a pecuniary return, at least for the prcsuut, as for 
the purpose of practically testing the possibility of improviiig oiir own 
fresh-mater fish supply by cultivating the species already in our rivers, 
ponds, and lakes, or naturalizing new ones. Such an attempt mould 
have the sympathy of a considerable public interested in the subject, 
and could not fail.to elicit valuable information. It is hoped that tho 
remarks here made will not be cousidered 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 tlie facilities for 
rational atid wholesome recreation are no mean elemeiits towards tho 
well being of B nation, and especially of its poorer classes. 

Water ............................................................................ 
Muscular Bbor.. .................................................................. 
Albumon and hcematoglobulin.. .................................................. 
Alcohol oxtmct.. ................................................................. 
\vator ox tract ..................................................................... 
Phosphate of limo, &o ...................................................................... 

31.--COMP081110N O W  SOME O F  TIIE FOOD-1[FISIIE8. 

B y  E. T. KENSINGTON, F. C. S .  

[From IL book ontitled "Composition of foods, waters, micorals, uianiir(!s, and mis- 
cellaneous substances, compilcd by E. T. Kensington, F. C. s." Loudon, 187'7.1 

I.-RoE OF SALMON (p. 24). 
Lecithin.. ................................................... 7. A 
Cholesteria.. ............................................... 2 .2  
F a t  .......................................................... 4.6 
Albumen.. ................................................. 10.3 
Nzicleiu" ................................................. 48.7 
Protamine. ...... .: ......................................... 28.8 

80.00 
12.00 
6.20 
1.00 
1. SO 

II.--OOMPOSITION O F  CARP, TEOUT, &U. (p. 24). 

Sks to ............................................................................. 
Haddock .......................................................................... 
HeiTing.. ......................................................................... 
Salmon ........................................................................... 
Eels .............................................................................. 

Constituents. 1 ~ n r l i .  1 Trout. 

07 
02 
02 
7n 
44 

I-/---- 
80.6 
11.1 
4.4 

0.2 
3.2 

1. a 

I 
ea 
8 

60 

"All albuminoid substanco rich in phosphorus. 
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Wbite5sh. 

la. I 

78. o 

2. Q 
1.0 ................... 

---- 

Constituents. ----_________-- - 
2- mattor ......................................... 
Llnoral matters ............................................ 
son-nitrogonous matttors ................................... 

.-.___ ................................................... 

water. ..................................................... 

Salmon. 
___ 

is. I 

77. o 

5. 5 
1.4 

---- I I 

Eols. 

0. g 
13. 8 
1.8 

75 0 
....... 

100.0 

Oyfltere. 

14. ole 
1.616 

.2.006 
1. 005 
80.3% 

100.00D 
-- 

Cunstituenta. Mussels. Spawn I 1 ’ I Flesh. I Soft. 

Nit%~nons mattor. ...... ;. ................................. 11.72 21.892 1Q.170 12,140 &;-- ....................................................... 2.42 8.234 1.170 1.444 

Bon.nitrog:onous.. ................... ,_ ...................... 7.30 4.808 1.219 
wabr ....................................................... 75.78 02.083 70.618 84.813 

......................................................... 1 2.11i l . g o 8 i .  1.w231 1.749 .354 

3%-A GREAT O A R P .  

B y  ALFRED IVIACHItlLL. 

[l“rom tho Fishing Geeetto, February 23, l8S4.1 , 
1 Went on Monday last to Walton-on-Thames, to have a day’s fishing 

prtth my fisherman, old George Hone. On my arrival he greeted im 
wltll, ‘(Well, sir, I hare got another big carp to show you, but it is not 

big as the one you caught.” He opened the well of his pullt, and 
thorQ mas B splendid female carp which he had caught in his lending 
not. 

The mater rose very rapidly about B fortnight back, and at tho end 
Of laat week fell very rapidly. On these occasions old George is 

on the lookout for stranded fish, so that ho may assist them 
back to their homes. 

tho backmater at Waltou, in a shallow pool, George saw the mq, 
and V e r y  cleverly-put the laridirig net uiidnr the fish, and placod it in 
“e we11 of his punt for my inq)ection. WO wcig~iod the fish, which 

Aftor 
it wo returned i t  to the river again, close to the bough where ‘ took the great carp in 1888, weighing 123 pounds. 

full of spawn, and found it tnriied the scales at 9& pounds. 

‘GNBP LODGE, KINGSTON HILL, SURREY. 



76 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

SS*-AMERICAN LANIP-LOCWED SALM(PN A N D  LAELE TROUT I N  
PRANCE. 

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

Prof. Spencer F. Bairci announces his intention of making a shipment 
to  the society soon of 15,000 land-locked stlnioii eggs ( , ! ! ~ Z I I Z O  saZw var. 
Sciebago). 81s. Rsreret-m’attel recalls in this connection that the land- 
loclrecl salmon of North America, which is not a migratory iish, and the 

. concIitions of‘ mhosc 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 tlic rapidity of its growth. 

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

PARIS, FEANCE, Marc7~, 1883. 

3&-NUM5EIE O F  E G G 8  I N  TIIE GIADIDIE. 

B y  MATTHIAS DUNIV. 

[From the Zoologist for Maroh, 1884.1 

Last week I was fortunate to get hold of two of the Gadidm heavy 
with roe. The firstwas Gaduspollachius, orthe whiting pollack of Couch, 
of about 12 pounds weight, the roe of which was 15 ounces. On weigh- 
ing a half grain, and counting them and computing the numhcr, I fouud 
it contained 4,200,000 eggs. My next fish ma8 the Gadus virens, or 
the coal-fish of Couch, and 21 pounds weight the roc being 33 ouuces. 
Here I again weighed and counted a half grain, and on worlrjngout the 
result I found it to contain 8,260,000 ova. Tliere mat8 not the least dif- 
ficulty a t  getting a t  these results. After allowing the eggs 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 me 
may reasonabiy expect that whiting pol~aoks 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. t 

MEVAGISSEY, CORhWALL, January 22, 1884. 
- 

* Bulletin Mensue1 de la SociOt6 N:Ltionale d’Acclimatation de France. Mars, 1883. 
p. 173. 

t Some further estimates of the nnrnber of eggs in the Gadidre will bo found in Re- 
port U. S. I”. c. 1878, pp. 733-4. Mr. R. E. Earl1 there reports a 234 lb. pollack or 
coal-fish (G. v i r m )  to  have contained 4,@29,200 eggs; and a70 Ib. cod ((2. macroceplialus 
Gunther) to  have contained over 9,000,000 cgg~.--C. W. S. 

‘ 
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B y  DAVID S. JORDAN. 

I spent three wceks in active work on the island of Key MTest, using 
the seine daily through the €oreuooii, and availing myself of the im- 
portant help of tlie many hook-and-line fislierulen for informrution iu  rc- 
gard to the fishes oE the deeper waters. My list numbers one hundred 
and seventy-fi1.e species. The great m:ljority of these are forins uiore 
or less common in the West Indies? but rare or absent even SO far north 
as l’eusacola and Cedar Kcys. A few Nortliern species, as the Sheeps- 
head, occur at ~ e y  West, arid do not cross the channel to Ilavatnu, but 
the uuinber of such is very s1i1;111. Oiie rernarkable species, the “Hurcl- 
heat1 77 ( CIwiodorus at/ierinoides ~ o o d e  and ~ e a n ) ,  is very abundant about 
Bey West, but has never beeu noticed elsewhere. 1 have d s o  found 
about fifteen ,species of small fishes which seem to  be new to science. 
Most of these will doubtless bo found in the West Indies whcn tlie sea- 
Weed fauna of that region is better known. 

All the market fishing a t  Key West is done with hook and line. The 
great snpply comes from the bottom.fishing, but sonie kinds, as tho 
King-fish (flcomberomorus cavalla), and frequently theDolphin( CorypILmna 
hippurus), the Barracuda (Spliyrmna picuda) ,  tlie Amber jack (Seriokc 
zalandi), tho “Albicore” (8eriola dunidrili), the Jack (Caranx), aud the 
“Bouito 7’ (Bullyfinus nlliteratus), arc talien in the winter in large num- 
bers by trolling. With these are occasionally €onrid the Spilie-fish 
(.@istioplLorus) and the Wahoo (Acatzthocybiuna solandri). From the 1st 
of December to April is the “King-fish” seasou, and then that large and 
hantlsome 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, a t  moderate 
depths, from the vessel while at anchor in the chanuels. Of these, the 
most abundant species, doubtless exceeding in quantity all other species 
combined, is the common Grunt or ltonco Grande” (I~a??zulonplu~nieri). 
Next to this comes the Ited Grouper (Epinephelus ?norio), and then in 
Varying number come the different snappers (Lutjanus), groupers (Epine- 
phelus), porgies (Cata?nzu), and grunts (JIan~ulon),  there beiug some eight 
or ten specie6: more or less c~iiirnon in each of these groups. 

Tho common Snappcrs are tlie following, arraiigecl in order of abuu- 
dance : 1;. caballerote, the Gray Snapper or 3fangrove Snapper; L. c7m-y- 
8Urus, the Yellow-tail ; 1;. s?pagris, the Lime Sriapper j L. aiialis, the 
Mutton-fish ; L. c a d s ,  tlie Schoolmaster, and L. jomi, the Dog Snap- 
per. Of the groupers, besides the Red Grouper (Epincphelus morio), 
We have the Nassau Grouper (E, striatus); the Gag (E. miorolepis); the 
Black Grouper or Boiiaci (B. bonaci; the Scamp (E.finZca2us); the Rock- 
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hind (a. ascensionis), and the Coney (flpincphelus guttatus). The con- 
mon L‘Porgie~7’ are the Jolt-head Porgy (Calamus hajonado) j the Little- 
head Porgy (C. pennatula) ; tho Saucer-eye (C. calanius) j the Little- 
mouth Porgy (0: penna) j and tho Shad or Grass Porgy (C. arctifrons.) 

Amoiig the Grunts, besides the common Bcemulon plumieri, me find 
tho Sailors’ Choice or Ronco prieto (Hamulon parrce); the Yellow Grunt 
or ROIICO Amarillo (n. scinrus) j tho Tom-tato (H. aurolineatum), and 
the French Grunt or Open-Mouth Grunt (H. jlavolineatum). The littlo 
Striped Grunt (B. taniatum), although common enough, is not brought 
into tho market. The Hogfish (Lachnolcemus suillus), the Pork-fish 
(Pomadasys virginicus), the Turbot (Balistes carolinensis), the Jack 
(Oaranx hippos), the Horsc-eye Jack (Caranx latus,) and tho Runner 
(Caranx chrysos), are also rarely wauting from tho market. 

Other L L  bottom-fish ” less abundant, but still frequently seen in the 
markets, are the Pudding Wife (PlatygTossus radiatus) ; tho Spanish 
Bogfish (Bodianus rufus) ; the Tangs (Acanthurus chirurgus tractus and 
caeruleus) j the Black Angel (Pomacanthus aureus) ; the Yellow Angel, 
(1Tolacanthus ciliaris) j tho Goat-fishes (Upeneus balteutus and U. macu- 
Zatus) j tho Breams (Diplodus uniniaculatus and D. rhomboides); the 
Sheepshead (Diplodus probatocephalus) ; tho Whiting (Ponaadasp c l q p  
opterus) j tho Blue-fish (Pomatomus saltatrix) j tho Old-wife (Traohynotus 
glaucus) ; the Pompano (Trachynotus carolinus) j tho Pampa or Permit 
(T, rhodopus) ; the Round Pompano or Palometa (2’. rhonzboides) ; the 
Sun-fish (Caranx crirbitus); the Moon-fish (Selene vomer) j tho Robalo 
(“Ravallia”) or Snooks (Centropomus undecimalis) ; the Sand-fish (Xer- 
ranus formosus) ; tho Uavia (Elaoate Canada); tho Spanish Mackerel or 
Pintadills (Scomberomorus regalis and l3. maculatus) ; the Silver fish 
(Trichiuruv lepturus) ; the Hound fish (Tylosurus crassus) j tho Moray 
(&idera moringa), and tho Ten-Pounder (Elops saurus). 

All these fishes are brought to the niarlret alive in the wells of the 
smacks. When a bargain is made, tho fish is taken out with s scoop-, 
net and killed with a blow on the hea?, 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 purchascr. Zl’ish are very cheap at Koy West; three grunts 
usually sell for a dimo, and it talres a fish of considerablo size to bo 
worth ten cents. Kingfish, worth $1.50 to $2 a t  the beginning of tb0 
run, fall to oue.tenth that sum before the end of tho season. 

In  deeper waterthelarger srnacks makes somewhat different catchand? 
these largo fishes are usually taken alive to Havana instead of being 
sold at Key West. With these vessels the Red Grouper (Oherna ameri- 
mna) is the leading fish. Next iu importance comes the Red Snapper 
(Lutjanus campechianus), tho Black Grouper (Epinephelus bonaci), tho 
tc(3ag” (Epinephelus microlepis), the Margate-fish (Ecemulom gibbosum)t 
theItook-fish (Epinephelus veneno8us)? md the Gigantic Jew-fish or GiiaS6 
(Epinephelus itaiara). 

, 

. 
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No seining is done a t  Key West, not a seine being owned on the 

island. Borne fishing with cast-nets is done during the time of the ]nul- 
'et riins, tho following species being mainly taken : The Callifarer Mul- 
let (ilZu,qil albula) ; the Bluc-back Dlullet (~Wugil brasiliensis) ; the Ban- 
tail Mullct ( D h g i l  Eixa8); the Bone-fish (Albula vulpes); [he Broad Shad 
(Gerrcs cinereus) ; the Balao (Bemirhamphs balao), and occasionally 
Some Grunts and Gars. Cast-nets are used also for securing bait ; the ' 

Bpecirs mostly taken being the 6' Pilchard ') (Clupca pensncolcc), and the 
'' Sardines" (Stolcpliorus browni and Atlicrina st@es). King-fish flesh is 
considered good bait. \ ' 

Among tho fishes frequently taken, butfor one reason or another not 
Wnsitlrred food-fishes, may be mentioned the followiug: Tho Swelling- 
fhh (Tetrodou nephelus) ; the Shell-fish (Ostraciuna trQonum) ; the Cow- 
&h (0. tricorne) ; the Leather-fish (Monacanthus hispidus, and M. ocilia- 
tus) ; the Parrot-fishes (Scarus ccleruleus, S. guacamaia, S. croicensis, and 
others) ; the common Shad (Gerres gula) ; the Slippery Dick (Platy- 
Bkossus Bivittatw); tho Toad-fishes (Batrachus tau, Scorpccna grandi- 
cornis, 8. stearnsi, and s. plumieri) j tho Squirrel (Holocentrum); the 
Leather-jaclcot ( Oligoplites saurus) ; the nard-head (C'hriodorus) ; the 
Gar-fish ( Tylosurus notatus) ; the Bala6s (U Ballah60 ") (Hemirhamphus 
b lao  and unifasciatus); tho Green Moray (Sidera funebris) ; the Tarpum 
(dfegalops atlanticus) ; the Miller7s Thumb ( S p o d u s  cubanus); the Catfish 
(drius jb l i s )  ; and several kinds of Sharks and Rays. Sharks swarm 
about the wharves, feeding on refuse flshes, every fish which dies in 
the wells being thrown overboard by the fishermen. Especially abund- 
ant are Carcharias lamia, C. brevirostris, C. punciatus (terrm-nova?), and 
fiphyrna tiburo. 

Tho names applied to the different species have a t  Key West a fix- 
i b o f  meaning which is not usual along the American coast. Generally 
each name used is applied to a single species and to 110 more, and most 
of these names have a high antiquity. They are now used for the 

species in the Bahamas (whence most of the Key West fishermen 
have come), and tIie same na,mes were in use there more than 0110 hun- 
drecl and fifty years ago at tho tirue of the visit there of Mark Catesby. 
Phe Hogfish, the Margate-fish, the Tang, the Shad, tho Pilchard, the 
Bone-fish, the Lane Snapper, the Nutton-Ash, the BSangrove Snapper, 
the Pudding Wife, are still commonly known here by t,he names given 

Catesby, although these names are seldom applied to the same fishes 
elWwhere along tho coast of the United States. From the catalogue of 
the fishes of tho Bermudas, by Professor Qoode, it appears that the 

general nomenclature of the species is current in the Bermudas. 
&om this, tho common origin of the fishermen of tho Bahamas, Ber- 
uUdas, and Florida Keys is naturally to bo inferred. 

There are but few Cuban fishermen in Key West, but as fully half of 
customers a t  the wharf are Cubans, B Spanish nomenclature is also 

current. As this agrees fully with that given by Professor Pbey, as in 
at Havana, I need say little in regwd to it, except that it, too, 
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runs back far into the last century, the names given to the’plntes of 
Parra being still current. A few names, not given by Professor Poey, 
may be noticed. The Scamp” (Epinephelus falcalus) is here LLB:i~a- 
lao” instead of ‘ 6  Abadejoo,” both words meaning codfish. The Sheops- 
head, not mentioned in Cuban lists, although certainly sometimes sent 
from here to the Havana market, is ( 6  Sargo Raiado.” The lied Snapper 
here, as with the Spanish fishermen on the Texas coast, is “ Pargo 
Colorado.” The name, ( 6  Sailor’s Choice,” is o m  having o singular 
variety of meanings. Northward along our coast it is sometimes ap- 
plied to the fish here known as Bream (Diplodus rhomboidcs). A t  Jack- 
sonville, Fla., the SailoPs Choice is Pomadasys clLrysopterus, l m o m  at 
Eey West as L 6  Whiting,” while a t  Cedar Hey tho choice of the sailor 
falls on Diplodus holbrooki. In Eey West the Sailor’s Choice is a kind 
of Grunt (Hcemulon parrce). 

-Y WEST, FLA., December 20, 1883. 

36.-BOOD Q U A E I T I E S  OB T A E P U M  (MEGIAEOPS). 

B y  C. J. KENWQRTHY. 

[From n lottor t o  Prof. S. I?. Bnird.] 

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 j and as it exists in great 
numbers it should be utilized. 

JAUESONVILLE, FLA., December 25,1883. 

37.-OUCUEEENUE OB lVIULLET I N  BRESH WATER. 

B y  WALTER HQXIE. 

[From n letter to Prof. S. 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 Mull9t must havc been 
there ever since j but now it is perfectly fresh, and docs not taste in 
the least brackish. 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 OOUNTY, 8. C., 

January 18,1884. 



BULLETIN' OF - r m  UNITED STATES FISH COMMISSION. 81 
--.. 
vOl= 1V, NO. 6. Washimgtoin, D. 43. April 15, 1884. 
-\ ______-___ 

38.--INAUGURATPON O F  TllIlE P R O Z E N - R E R R I N G  T B A D E .  

B y  J. W. COLLINS. 

The followiug brief account of tho first attempt to establish the frozen- 
herring trade is given as it was told the writer by Gapt. Henry 0. Smith, 
of Ghucester, Mass., \rho was tlio pioneer in this business. 

The inauguration of the frozen-herring trade was one of those in- 
stances of combining the result of accicient and enterprise which so fre- 
quently influences tho welfare of mankind. Captain Smith was engaged 
In fishing for halibut along the west coast of Nowfounclland and else- 
where cluring the sumnier of 1S53, %nd learned, while in Port au 
Port, that in the winter season halibut were generally very abundant 
at Earbor Le Cone, on tho west coast of Newfoundland, He was told 

a resident OS that place that the 11aIihnt followed in after the school- 
herring, which generally arrived on tlic coast during December, and 
that for tllc remairic~cr of the winter tlierc mas always an opportunity 
for catchiug ;IS niany of these fish as might be required. Accordingly, 
in the latter 1)art of 1553, Captain Smith, then in command of the 
schoner Flying Cloud, cletennilicci to rnalre a voyage to Newfoundland 
in pursuit of halibut, with the intention of freezing his fish and bring- 
ing them into tlie mnrlrets of tlie ~ i i i t e c ~  States. 

On the last of that month 
he \vas cauglit in  a terrific northwest gale near the western part of New- 
foundlaiiil. After lying-to under a close-reefed foresail tlirougliont tho 
gal(\, the wind finally nioderated on tlio iiiorning of Januartry 1. The 
weather cleared up and tho snow-clittl liills of Newfoundland were visi- 
ble in the distance. Captain Smith judged his vessel to be near tho port 
for wliich lie was bouncl. AS soon as practicable reefed sails were sot, 

the scliooner lieaded for tho land. As slio arpprottchecl the shore, to 
which the crew were entire strang, 'erg ,., uo indication of SL harbor could 
ba made out. Knowing the abrupt cliaracterof the coast, homerel-, and 

geiioral freedom from outlyiug dangers, Captain Smith stood few- 
'~351~ on in his ice-corered vcssc 11 , a pi )roaching the towering snow-laden 
molintnins. At last an opening was seen, which he thought might be 
Barbor Le (hue ,  and into tliis he sailed, passing the headlands and 
'Opes, one after another, uiitil 110 filially came to  the heail of tlie harbor, 

,drol,Ped anchor, ;~nd  furlcd his sails. As sooii as the vessel was moored 
!['as boarded by residents of the plwe, who exprossod great surprise 

that he had successiiilly en tcred tliat port under such circumstances. 
reply to  tho inquiries of 0apt;tin Smith, tlie local iisliernieii stated 

that hqlibut, contrary to their usual custom, had failed to strike in dur- 

Be started about the 20th of December. 

Bull. U. S. I?. C., 8 4 G  
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ing that winter, but reported lierring and cod abundar1t. It is ertorigh to 
say here, that halibut failed to make their apperatice during the winter, 
and tliat while the Plying Cloucl was in Harbor Le Couc, she was able 

C:Lptaiu Smith, finding tliat tliere was iio hope of obtaiiiiiig a c?rgo 
of frozen halibnt, decided to do tlic next best tbiug, and to secure a s  
many fresh codfish as he cmild, freeze and pack tlieiri aw:ty iii the hold. 
The chances for obtaiiiiiig a full load of cod were favorable, but tho 
thougbt occurred to hiin tliat, h e  niight do \vel1 to take lionie part of 1% 

cargo of frozen herring to be used as bait \)y tlie ~eorge7s cod fis~ier- ’ 
meu. He WLS induced to take t h i n  stop by an iiicideiit which ltnd oc- 
curred in his previous cxl)erience, of which the following is an acco~uit:  
While in command of the schoouer Columbia, in 184G, and eilgigctl in 
the winter George’s coil-fidiery. lie liad talien a good catch of Iierritig 
in nets 011 George’s bank j and wlieri he started for honte IN hat1 450 of 
them mliich hail not been used. After leaving the bank the weatlier 
was extremely cold, awl the herring wliicli liatl been left 011 deck dur- 
ing iiight were frozen as “stiff’ a s  ~ticlts.~’ I t  occurred to captaiu 
Smith to save tliese fish for aiiotlier trip, and accordingly he l)aolred 

. tliein away car.ofiilly in the holcl, so that the frost inight be retairieci it] 
tlicm. On hie succeeding cruise he fouiicl tlie bait which he l m l  tllus 
sa8ved was of great service to hiin j arid the coitsequc1Ice was that he 
obtained a full fare of fish in a much shorter time than the other ves- 
sels wliicli \.rere sailing in company. Here, then, was the starting-point, 
so to speak, of’ the frozen-herring tmtle. Captain Smith succeeded in 
procuring 8 fare a t  Barbor Le Couc of (34,000 ponntls of frozen cod, 
4,600 pounds of frozen halibut, :iud S0,OOO frozen herring. For the 
herring he paid $1 per barrel, \vliich would be :tbout 20 cexits per 100. 
Arriving in Gloncester, he fou~id the George’s fleet about reitily to 
start or1 their first trip to tho bank, and ofYeretl his lierring for sale 
to tlieni a t  $1.50per 10Oiu iinmber. Unfortiiuatcl> a large portion of tho 
George’s fleet was frozen in, so that they ooiiltl not e a d g  get out ; but, 
nererthe~ess, this was so great a11 innovntion i l l  t he iisliery tlint few of 
the sltippers could befouiitl aruoiig those ready to sail wlio n~oulcl vc1ltm-o 
to take A su~iply of frozen herring fbr. bait. Three of‘ tlie captniris, ho\P 
ever, decided to Inake tlie trial. One of tliein was Cupt. Theodore 1’W 
SOIIS, w110 bouglit 1,000 lierrixig, l i a ~  OS mliicli lie sold to niiotlier vessel 
before saiiling ; while tlie third vessel tool< 500 Iierring. lPiii(1iug that 
there was little Izobability of selliiig his herring in Glowester to t h o  
Georgesinen, Captain Smith went to Bostoii, where he sold t~iein 8s 
food at from 75 cents to  $1 I)er loo.* 111 tlie nienn time tlie tiire0 
vessels mhicli had taken bait from him, i~otwithstitricli~ig tlie smdl 

U W * ’  

wlieru t l iu  most ~ i ‘  t l i c i i i  wwro soli1 for 1mit to t ~ i c :  boat fis~ic~roieii, t ~ i c  xwiiairi(~cr imillg 
hauled t o  Xwainpscot :uid sold there for a similar pur1)ose. 

to prOcUrC OJJly  4,600 ~~~LlI ldS Of theW fish. 

__ - - ----___. ~ __ - . - ._ ______ _ _  /- 

CCStul ,  1 j J ’  ill(? l l : l l ~ l l 3 ~ f  I“lOgd, Who i b o k  t l l C  fkh 011 t C i l I l l H  $0 t l lC  Cat& Hid(: of C:b1)0 hllat 

* Ucfoorc goiug to I%oit80ri Iio soltt20,000 of t h o  Iiorririg to :I f l k t b k 3 - k C f p O r ,  
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amo~uts,  had beell very successful, and brought in fares ranging from 
80,000 to 00,000 pountls of codfish. As soon as they arrived at Glou. 
tester and reported how much tlie voyages had been beiiefited lrg the 
use of frozen herring, the omiiers at 011cc: sent aii oicler to Captain 
Smith, who was i i i  Boston, for 30,000 liorring; but at tliis time a11 of 
the fish h:id beell disl,osed of for food, and coiisequently tlic Georges- 
lnen could not obtain them. Nevertheless, the seed had been eown 
from which the  frozen-herring trade ]ins grown to its present propor- 

. his, exertilig‘ ;in fillnost incalcn~a~b~e influence 011 tho fislieries as  well 
8s providing the inasses with a large aniount of cheap aud ~ v h o l e s ~ m ~  
food. 
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nectetl with the railroad, Mr. Chase became acquainted with the pioneer 
fish culturist, Mr. Seth Green, who, recognizing his many sterling qud-  
ities, induced him to enter the ernployinent of t h e  New York Fish Coin- 
mission. Mr. Chase took up the duties with that energy mid singleness 
of purpose which mere characteristic of tlie man, and made rapid ad- 
vancement in the principles and practical detail of the work 

I n  the suminer of 187.5, Mr. George €I. Jerome, then superintendent of 
fisheries, applied to Mr. Seth Green for assistance in securing a com- 
petent persoti 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 thc season to inaugurate that work. But little 
time was required to satisfy the commissioners of Mr. Chase’s entire 
competcacy, and he was given full  charge of the operations, mhich were 
00 successfully conducted by him that he mas permanently employed. 

Mr. Chase remained in cliarge of the Detroit batcliery until Septem- 
ber, 1SS2, when he was appointed State superintcndeiit of fisheries. 
He entered upon the work at  Detriot with tho crude apparatus then 
used, in the face of many discouragemeuts, and achieved most lionore- 
blc success. To his unfailing energy, consummate sliill, and thoughtful, 
intelligent application to his duties, we owe all that) is lmmancntly Dse- 
ful in th i s  department. Re has perfected and siniplified the apparatus 
for hatching by his invention of the automatic j a r  j and by his thought- 
ful experiments and keen observation rendered safe and comparatively 
easy the methods of gathering the ora, and thus made i t  possible for the 
commission to meet the urgent nece~sity for operations t h a t  can be in- 
creased almost witliout limit. 

In addition to the skill andindustry tliat made him a competent over- 
seer of a single work, he had also the busiiicss oapacit,y, good judg- 
ment, address, and proinptiiess of decision that niade hint an i11valu;t- 
ble superintenrlcnt. He was just and coilsiderate to those under him j 
loyal and most lielpful to those under mhotn lie worlred. Be iicver 
spared liimself or was afraid of work that promised to avert (1is;ister or 
give results OS d u e .  He was progressivc, ready to learn, mid never 
content to rest upon moderate results or partial sucuesses. 

But admirable and valuable as Mr. Chase’s official and technical work 
has been, be was more than :I good officer in tlie Sorce, or st the head, I!O 
was an Iioncst, courtcous, inanly man. A t  this board we sliall sorely 
miss his practical counsel, and his ready sympathy with every sugges- 
tion tliat looked to extended usefiiluess of tlic work in which his hearb 
was so earnestly enlisted. 

Mr. I3rownell hac1 beeti employed for ;I number of years a t  the Poke- 
gon Iistcliery, where lie won the confidcnce and respect of 311 by his 
intelligent devotion to his work, and his nistily bearing. Upon the 
recornniend:~tiol11:~tio1~ of the Micliigaii coinmission he was :ippointcd s u p o ~  
intentletit of tlia Nebraska uomruisiioi~. That post I10 relinquished 011 
aclcoiint of a prolonged sickness in the winter of 18S3, and upon his re- 
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cov.cry this ~ o ~ m i ~ s i o i i  was very glad to welcome him back and secure 
hi5 ~ u a b l o  services. 

Mr. Rrmstroug, while not a regular emylo~6 uiitil September, 1SS3, 
had yet served for several seasons iu gathering whitefish ova. Hehad 
Gai~led the reputation of being one of the most slcillful and capable 
among espcrts, 110 'v17ss also well Imowii for his iiidustrious habits, hon- 
orable dealing, aiic1 good judginent. JVlieii the increased appropriatioa, 
~rautetl by the legislature, i w d e  possible exteuded operations by this . 
Cominissioii, 3Pr. Armstrong was the first inn11 eugaged. 

They were threc inanlg fellows tlist aiiy co~iimission might we11 linve 
hem proud of, as me were.  hey wore three fmt friends, who were al- 
'"nYs 10y:tl to enell other nud themselves, their families, and their friends. 

And this ininnto is tlio saddest that shall ever bo n~acio upon tbese 
records. 
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of the house. He stands in the water perfectly motionless, and as tho 
fishes approach he strikes them. I have sometimes heard n great flop- 
ping and disturbance in the water a t  night time, anci.upon going to tho 
place in the morning found heron tracks and a trout fro111 half :L 
pound to one pound in weight with il liolc in his back or side into which 
SQU could put Sour finger. I supposo this fish to  have been too strong 
for the heron that had mortally wouuded it. 

To capture them, set steel traps in sliallow water, taking careful pro- 
caution to  secure thorn, or the heron mill fly away wit11 them. When 
you fiiid him in the trap quiet hiin with a long clul) or a charge of shot, 
lest the sarage bird. inflict a bad wounil upon you. 

V. BITTERNs.-These birds are similar to the lierons, though smaller, 
and do some damage. 

VI. MUsKRATs.-~his animal feeds upon the caddis worm and Other 
fish food, uuclerrnines the banks, and eats off the screen slats. I lisvo 
seen a peck of empty caddis-worm eases in one pile on the banlt a t  the 
water's edge, which had beeu left by the inuslrrats. These should be 
traplxxi in the winter aud spring, wlieri their fiir will sell readily. I 
ursna11-y sell from $10 to $15 worth in a year. 

VII. MINKS.-'~'~C mink is the greatest of oiir enemies. If he gets 
the notion of coniing to your ponds he will aiiniliilate the fish before 
you ~tuow it. HC usually enters at tlie same Set your trap just; 
utider the water where he may slide into it as he is sliding into the pond. 
J 11i1v~ seen a inink slide down the bank of a streani iiiiiler the mater 
and come up with a fish qrne a11d again, with scarcely a failure. One 
mink is good for a hundreil dollars' worth of fish in a short time. 

VIII .  SNAKES.-I hare  seen :L 30-incli water-adder catch a 5 ou~ice 
trout, and Iiuve found t h e e  trout at :L time in tlie stoinach of the same 
variety. A gentleinan told me this spriug that last summer lie was 
passing near a pond which contniued brook trout, and lie saw a srialio 
glide domii the bank into the Wilter, : i ~ d  as the water was clear he 
watched it. It weIit into solno inoss that was on the bottom of tho 
pond. Entering the moss from below, soon hc saw it8 hpad appear in 
the top of t h e  bunch of moss, niid then, for the first tirue, noticed :i small 
trout about 4 inches loiig that was almost over the snaIte% head. 
After slowly t l ramiug its liead out a little, i t  rnnde a dart for tlie fish 
ant1 caught 11ii-n; the11 t ~ i e  sii:ilre came out on tlie ~ ~ a u l t .  ~ l i c  o n l ~  
irietlrod I have fonnd f'or dealing wit11 them is to  kill t h i n  whenever 
they come in )-our path. In the inoiiths of May and June they may bo 
found along the banks of stream or ponds sunning themselves, when 
a charge of NO. G or 3 shot will put tliem 011 tlie retired list. 

UNITED STAT'IZS FISII CORIMISSION, &!mm"?/ 8, 1884. 

I always shoot them. 
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By Dr. C. H. BARBER. 

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

' I ma,s 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 G& pounds, orlo party taking 23 in a single day. 

I~UTLAND, VT., December 12, 1883. 

4%-PLANTING IRISH SHELI,S-EELIX ASPERBA MULLER-AT 
WOOD'S lPOLL, RIA1)S. 

By B. F. BOONS. 

[Frorn a letter to  Prof. S. P. Baird.] 

According to your request, I give you the facts concerning the Irish 
shells, Helix asprsn Miiller, planted in connection with our work a t  
Wood's Holl, Mass., August 31, 1883. 

About the last of July, as Mr. E. A. Andrews, a former member of 
the Pish Commission party, returned .from Germany, his steamer 
Stopped a t  Queenstown for the mails, arid while waitiug 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 ht tho 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 a t  some place about the shores, remarking that the climate 
Of Wood's Holl resembled that pf Queenstom11 very much, pnd ho 
thought they would do well there. 

Wishing to here s witness as to tho place, &c., I requested Prof. E. 
Linton to accolnpany me, and on August 31,1883, me took the shells to 
Bush Island, at the end of Long Neck, and placed them upon a large 
rock under a small bushy oak tree, the largest 11pon the island. It 
Stands 12 or 16 feet above the water and about the middle of the cres- 
Cat-&aped north side. 

16 13inney7s a Land and fresh-water ,shells of North America? he 
describes thoso from Charleston, S. C.,  as introduced European species. 
Be also states that they have boon fourld a t  Nem Orleans, Portland, Me., 
Nova Sootin, and a t  a t  ~ a h t a  Barbara, Gal. If  thef have flourished 
elsewhere upon the continent in widely differout climates, me insly ree- 
Ronably expect to establish s colony a t  Wood's Holl. 

MANSPIELD, CONN., Pebruary 23,1884. 
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43.-A C H I N E S E  m E T l I O D  QP PISII-UULTUICE. 

B y  SMART, GQLDSiRII[TII, A N D  3QP€NSON. 

[Extract from The World Dibplaycd; or, A Curious Collection of Voy:iges and Trsv- 
els, solooted and cornpiled from the  Writers of all Nations : By Smart, Goldmiith, 
and Johnson. First American Edition, Vol. VI, Philadelphia, 17DG.1 

We cannot conclude our account 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-tsc-Eiang in order to stop the spawn, which they liriow horn 
to distinguish a t  first sight, though tlie water is scarce altered by it; 
with this water mixed with spawn thcy fill mauy vessels, which tlieg 
sell to the merchants, who go thither a t  that season in great nurnbers 
to buy it, and transport it into diEerent 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 bo soon distinguished. 

44.--YIIAD I N  OXCEGON WATEIBS-A N E W  BACRIQN ILATCIIERY. 

By CHAS. P. FINfiEY. 

[From a lettor to Prof. S. I". Bnird.] 

Last Fall I caught a lot of shad, or wlint we took to be shad. They 
were certainly of the herring family, and had what we call a sem 1ulcIer 
the bellx. I believe a lot of young shad were released iu Upper Rouge 
River. This is the second year only that any of that species has ever 
beon seen here. 

Mr. IC. D. Hume, who owns the caiincry a t  this place, arid for mhoiu I 
have been foreman the past four years, has built a hatchery Sor salmon. 
He had one here before, but run it only one year. This 110 intends to 
be pormanent. I am running it and have so far, coiisidering the cir- 
cumstances, been very successful. I only had eight feinule spawners 
and the corresponding males, for the hatcheries \wre hardly ready. I 
have so far lost a little over 4,000 eggs iu four weeks, the priucipal cause? 
being from diffused light, which I have overcome by battening up the 
creek. I have splendid mater, B ditch 3 miles long, a big reservoir 20 
by 20 feet, 6-inch iron pipes, and two big flumes to feed through. Whore 
the screens are in tho water it is splendidly clear. I mill report further 
progress. 

. 

ELLENSBURG, ORE@., December 14, 1883. 
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45.-NOTEB ON TIIE Pi'IP.)EIElEIES OW QLOUCJESTER, lVilAc61. 

By S .  J. MARE'P'IN. 

[Froin lottors to Prof. 8. F. lIair(l.] 

MAcIiEnEL.-During the past week there 1i:~vo been 49 arrivals with 
salt mackerel. They lniided 8,000 barrels mostly No. 4 m:~clierel. They 
average about 1,500 to the barrel. Tliere were :I, few large ones. Last 
week sinall ones were pleii ty fkom Thatcher's Island to  C a p  Cod. Ves- 
sels coming from the cAaPtmard report plenty of small mac1;erel as far 
8s Matiuicus. Four vessels from the bay of St. Lawreiice bronght 
1,300 barrels, m d  reported rnackerel plenty October 5 aiid G. Thcy 
caught as many as thoy could tnlre care of. 1 think there will be three 
vessels from Gloucester go dowri to  tho Xova Scotia coast ikfter mack- 
crcl. The prospect for large iuacke~el is poor. 

Tlie iuaclterel froni the Bay of St. Lawrence were of good quality 
and sold for $14 a barrel witltout being culled. Largo No. 1 irinckorel 
have sold for $23 :L barrel ; No. 2 for $14 a b:vrel j No. 3 for $10 a bar- 
rel; and there is no sale for No. 4. 

GLOUCIESTER, MASS., October 14, lSS3. 

Pollock and cod Imvo been scarce this fall. Forty sail of sinall craft 
which were out two days on tho polloclr grouncls, c a m  in with 2,000 
pounds. There aro 110 sperling this fall, SO thatl most of tlio boats will 
llse ncti3. 

ChoucEsTm, MASS., October 25, lSS3. 

~!flncIcmmL.-Tlie niaclrercl-catchers are all :kt Provincetown. Tliero 
are pleutg of snii~ll inaclrerel in Barnstnblo Bay. Vessels inalro good 
hauls m21cn there is a cliaucc to get out. Tho nwithor has been bad 
for seining 'the last fortnig~it-wind northeast, with thidr weiLther. 
81nall m:bclrerel \per(? seen sc~iooliug 011 Dficldle GonIt last night. We 
h a w  got 13 sail of inaclierel.c:itcliors in  the Bay of St. L:J\vrcnce, 
and 15 sail have gono down to C;ipe l h t o n  Island after maclrerol. 
There were plenty of mziclrerel schooliug off Sydney, C. B., kit  Tues- 
day. solno vessels 1 1 l i l ~ I 0  gooci IiauIs. Schooner Edwarci Wubster, 
Qapt. ~ o l o m o n  J ~ C W ~ S ,  :mc1 sclioouer Warren I. ~ r o s b y ,  Captain car- 
roll, welit throu&lr Canso last Thursday, b0~11d for tho Bay of St. 
Lawrence, after mackerel. 

QLOUCESTER,  MASS., October 98, 1883. 

GEORGE,S UOD Prsxm~Y.-Tlie ~emels  that go to George's after 
coclfish have done well. There havo beon three arrivals this week, with 
*0,000, 46,000, and 64,000 pounds of codfish, respectively. Tho time 
&)no nssl fonrteon days. They wed squid for bait. 
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8QUlD.-sqUid are plenty on George’s, on Gaslie’s, and in the Bay of 
Fundy. They are plenty on the whole coast from Grand Miinan, Eay 
of Pundy, to Middle Bank. Vessels that hare come in from Le Hare 
B:mk and Brown’s Bank say there are plency of sqiiicl on all the fish- 
ing banks of the Nova Scotia shore. A few have been caught o g  the 
mouth of the harbor. 

HALIBIJT FlsIIERY.-The vessels that go after fresh halibut have 
done well. Tliere have been.three arrivals this week from the south- 
west part of Qraritl Banks, with 65,000, 55,000, and 6S,000 pounds of 
fresh halibut, caught in 140 fathoms of water. 

GLOUCESTEB, MASS., October 25, 1883. 

MOVEXKENTS OF nIAcIcEnEL.-wllen the Inaclterel came oii the coasts 
of Massachusetts and Alaiiie the large niackerel came first, and passed 
to the eastward. Theti came the sinall ones, which also passed to the 
eastward. Bostoii Bay was full 
of them all tlie time during tlie month of October. The large mackerel 
were farther off’ shore. They came across Cidie’s .  A few of them mere 
caught a t  Chatliam. Some of the vessels which Iiavo come in during 
the last two days saw inaclierel on the northeast part of George%. 
Those mackerel came out of the Bay of St. La~wrencc.. They come up 
the Cape shore as far as Cape Sable, thcii strike across to tlio north- 
east part of George's, and work southwest the wliole length of the bank; 
how much farther I don’t know. Whcn they went to the eastward they 
wont clown the whole length of George’s I3aiik, went across to (Jape 
Sable, ani1 followed down the whole length of tlie Cape shore. Some 
of them went tlirough the Straits of Canso. Soine of tliem went down 
as far as Scatqry I~la~i i l ,  and then took D westerly course in the Cily of 
St. Lawreuce. Some of tho large Inaclcerel went up by the island of 
Saint Pnul  :mtl were not secu afterwards. Some vessels which were 
on tlie Labrador coast after lierriiig saw largo inwlcerel tlierc. Accord- 
ing to tlie last reports from the Nova. Sootin shore there are plenty of 
mackerel there working westward. 

The latter came np inshore this fd1. 

GLOUCESTER, MASS., October 31, 1S83. 

MONTIILY suimrAItY.--The ainoun t of fisli landed at  Gloucester 
during the inoiitli of October was as follo\vs : Sliorc maclrerel 24,091 
barrels j inaclrcral from tltc Bay of St. LzLmrenco, 4,343 b:wrels j herring, 
6,335 barrels j cot1 from George’s Bank, !)56,OO0 pouncls j lialibut froin 
George’a Bank, 11,900 pounds ; ootl froni Western Bank, 1,403,000 
pouiids j lialibut from \Vcsterii I3mk, 9,400 po~uids j cot1 from Grand 
Baxiks, 2,133,000 pounds ; d t  halibut from Grand Bank 13,400 pounds; 
fresli lialibnt, 696,000 pouncls j Greeiilaiitl halibut, 90,000 pounds ; pol- 
lock, CiSS,OOO pounds ; hake, 3G,000 l)ounds ; cusk, 22,000 pounds ; 
haddock, 23,000 pounds j fresli cod, 12,500 poixiids ; iriisetl dried fish 
by freight from Maine, 10,550 quintals j pogy slivers, 170 barrels ; cod 
oil sold here, 95 barrels j cod imported from Nova Scotia, 700 quintals. 

GLOUCESTER, MASS., November 4, 1883. 
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W~CICEREL FISHERY.-T~C s~iore mackerel fleet all haulccl up. s here 
been a large fiil~ing off in the cntcli of imckerel from last year. 

There have been 218,000 barrels talren this Sear against 378,000 barrels 
last year. There are 13,000 barrels 011 the wharf to-day; last year a t  
this time tliere were 46,000 Ixirrcls. Tbcre are fifteen sail of vessels 011 

the Cape sliore after mac1rercl. A (Iispatch came last night froin the 
schoouor Charles C. ~ ~ a r r e n  stating that they caught 270 barrels of 
large inac~rercl last meek iii ~1;~rgaret’s ~ a y ,  35 miles to tlic wvcstwarcl of 
BaliQs ; also one from schooner Warren J. Orosby stating that she 
caught 30Q barrels of large lriackerel last \veeli at Sydney. There is no 
IlewS from the rest of the fleet. They are catching mackerel in nets all 
along tlie Nova Scotia shore. 

CLOUCESTER, MASS., November 11, 1883. 

A REMARKABLE IIAUL OF MENHADEN.-A dispatch to  the Boston 
B‘eral(1 under date of November 9, 1553, says: 
“ The menhaden steamers George Curtis and Vista of tlie George W. 

Miles Company brought in over 1,000,000 fisli last niglic. ~ a l u a ,  $5,000. 
This news is enougli to fire tile lieart of every mcnhadeii fislieri~~nn with 
joy. It is a most rernor~rab~g large haul, particularly for this timeof the 
Sear. The fist1 now itre fat and unusually fertile in desirablo materi:i1.” 

GLOUCESTEIZ, MASS., Noaesnber 11, 1553. 

VESSEL STITISTICS POR 18S3.--Tho following :ire tho numbers of 
vessels and of inen engaged iu cliff’ereut branches of tlis Qloucester fish- 
eries during the year 18Y3 : 

Mackerel fishery, 122 vessels, manned by 1,708 men. 
Grand and Western Banks fishery, 111 vessels, inai~neri by 1,333 men. 
George’s Bmk cod fishery, 75 vessels, inanucd by S85 men. 
Presh lislibut fishery, 82 vessels, mnnned by 318 inen. 
shore fisheries, 56 \.essels, m:tnried by 445 inen. 
Greedxncl Iiakbut fishery, 5 vessels, mannccl by 70 men. 
There are, in addition, 25 sinall boats, with OW man to a boat. 
CLOUCESTER, J~ASS., iVovenzber 11, 1853. 

GALE ON GEORGE’S BANH.-They liavo had a hard time on George’s. 
Noveniber 13 ani1 13 i t  blew :I hurricane. Vessels arrived to-clay with 
&clrs s\\Fept, sails torn, bnlwarlis goiie, aud caibles ;mil auchors lost. 
I think the worst is to corne. Some of the haddock vessels arrived 
with the loss of dories and other (lamage. 

MACKEREL PISIIERY.--TWO vessels arrived last night from tho Bay 
of St. Lawrence ; scllooiier Pannie Belle, with 425 barrels of salt mack. 
orel ; and schooner S .  It. Lane, with 200 barrels oSsalt maclrerel. Them 
are five inore to coine froin tlic Bay of St. Lawrence, and there are eight 
still ou the Cape shore. 

~LOUCESTER,  MASS., N o v e d w  18,1863. 
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MAcKEREL.-Four vessels from the Bay of St. hwrence brought 
1,180 barrels of salt maclierel. On the 9th of November the schooner 
Charles C .  Warren caught 250 barrels of mackerel ;at one llil,Ill of the 
seine in Margaret’s Bay, Nova Scotia. Tliere arc three inore vessels 
coming from the Bay of St. Lawrence with 300 barrels of macl<erel each. 

That will end the maclterel fishing for this pa r .  
QALx-Fears are entertained for the safety of four haddock catchers 

which mere on George’s Bank in  the gale of November 13-13. Had- 
dock are plenty on George’s Bank, but there lias been no sale for them 
for the last threc days. There are five vessels here with haddock to sell 
to the slitters a t  three quarters of a cent a pound. 

GLOUCESTER, MASS., Novemher 25, 1583. 

SUMXAICY.-I send you the amount of fish landed a t  Gloucester dur- 
i n g  the moiith of November. Shore niackerel, G,572 barrels; mackerel 
from the Bay of St. Lawrence 3,757 barrels; mackerel caught 011 t8he 
Nova Scotian shore, 551 barrels ; George’s cod, 1,1G8,000pounds j George’s 
halibut, 34,400 pounds; Western Bank codfish, 211,000 pounds ; West- 
ern Bank halibut, 7,900 poiiuds. Fish caught in cod gill-nets, 1,330,000 
pounds codfish, 174,000 pounds pollock. Haddock caught on George’s 
landed at  Gloucester 495,000 pounds ; shorefish, 21,300 pounds ; hake 
and cusk, 3,000 pounds ; haddock, 4,000 pounds ; coclfish, 18,000 pounds ; 
pollock, 49,000 pounds. Codfish c:aught 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 Nom Scotia, 667 quintals 
codfish, 10 barrels of mackerel. Fish cauglit in cod gill-nets landed 
at Rockport and Portsmouth during the moiith of November, 183,000 
pounds. 

GLOUCESTER, MASS., Deceinber 3, 1583. 

COD AND I€ALIEUT.-The vessels from George’s Bank a11 brought in 
good fares of cod. They found plenty of squid 011 tlie bBnlr all tlie f d l  
and until last week, when the squid disappeared. None of tlie 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. 

GLOUCESTEE, MASS., December l G ,  1883. 

MONTHLY SUMMARY.-I send you the aniount of fish landed at  Glou. 
cester during the mon th of December. George’s codfish, G 10,000 
pounds; George’s halibut, 22,000 pounds ; fish caiight iu the cod gill- 
nets, 1,120,000 pounds ; fresh halibut, 330,000 pounds; mackerel, 140 
barrels ; haddock, 830,000 pounds ; cusk, 16,000 pounds ; pollock, 3,000 
poimds. Fish imported forin Nova Scotiih: 478 quintals of coil, 100 
quiat:ils 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 froin Grand Manaa, 300 barrela. Fish caught in 
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cod gill-nets landed a t  other ports during the month of December 
300,000 p o I ~ l l ~ s .  

~LOUCESTER, MASS, Janzcnry 1, 1884. 

&3RRING.-There were three arrivals from Grand Manaii with frozen 
Ilerring. Herriug are selling at $1.50 per hundred. 

There have been three arrivals from the baiilrs 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 ~carce. Five vessels are bound 
1Iolne from Newfoundland with a fiill supply of frozen herring. 

Vlcssms.-Gloucester will have 50 sail on George’s after codfish. 
There will be 5 vessels more engageci in fresh-halibut fishing this year 
tlian tliore were last year. Four new ones mill be added to the fleet 
which goes south after maclierel. 

GLOUCESTER, MASS., Januawy 15,1884. 

~hRRING.--li’OUr cargoes of frozen lierriug arrived this week from 
Grand Menan. The 
j~~holc fleet of 32 vessels is coming liorne with full cargoes. 

~AL~BuT.--‘ltliere have tIireevessels arrived from the banks this week 
~fr i th  00 pouucls of fresh halibut, which sold a t  8 cents a pound by the 
cargo, 

The herring are very pleiity a t  Fortune Bay. 

GLOUUIGSTER, ATASS., January 20, 1854. 

MONTIJT,Y S U ~ ~ M A R Y . - - T ~ G  amount oE fish landed at  Gloucester during 
1 1 ~ 3  inoiith of Jmuary, 1854, was as follows: Sal6 cod, brought from 
‘&orge’tJ Bank (48 arriraIs),SL7,000 pounds; frcsli Iialibiit froiii George’s 
Bnnli, 150,300 pounds; shore fistieries with cod gill-nets, 843,000 pounds; 
fresh halibut fro111 Banlis, 177,700 pounds ; hcrriiig from Grand Manan, 
2,G2O,OOO by count; herring from Newfouiidl:~nir, 3,714,000 by count; salt 
IWr<iiig froin Nemfountllatid, 420 barrels j haddock from George’s Bank, 
!)3,000 pounds ; salt njaclierel from Cmso,  Nova Scotia, 500 barrels. 

GLOUCESTER, MASS., February 1, 1554. 

IIA.LIBUT.-T~O \ressels fishiiig on the eastern past of lhe George’s 
I h i i l c  are cloing well. They catch from 3,000 to G,000 poLl1ids of halibut 
Ou a trip. The average result of a 
trip to George’s B:knlt is 1S,000 pouiids of’ cod and 3,000 pouuda of lid- 
ibut, 

E € X R ~ ~ I N G . - - P ~ O ~ ~  st. John to Eastport in tho Bay of Fnndy, lier- 
ring are pleiitifLil. The inhikbitants o f  Nemfoulitlland say they have 
nemr seer1 this fis11 so abundent. The thirty-six sail of vessels a t  New- 
fo~c~lni ic i  are coiriiiig lioniu with full cargoes of froecu lierriiig, G W ~  O€ 
’Wch averixges G ~ O  barrels. Twoiity-eight cargoes of froeeu herring 
hI*onght frorn ~ r e r l c ~  iLlaiian average 350 barrels eao~i. Byifteen vessels 
*’lope are XLt Grand Maiiau loading. Herring sell at 76 cents per hm-  
d ~ i  liere. 

Tlie halibut bring a good price. 
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The catchers find plenty of h:idcloclr 011 the George’s Baulrs. They 
caught 40,000 1,ouncls in  one dag last week. Halibut are scwce. 

GLOUCESTEU, MASS., Pcbruury 3, 1884. 

SunmrARY.-During the past week the amouut of fish 1:tnded here has 
been :IS follows: Fourteen wrivals from the Baulis, with 390,000pounds 
of Sresh 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- 
fouudland with 2,930,000 frozen herring; one arrival from Grand Manan 
with 250,000 frozen herring. Tliere mere 75,000 pouuds of haddock 
landed last week; 400 barrels of salt herring were brought in from New- 
foundland. The weather is bad for frozen herring. The wiud I l i ~  been 
to tho eastward for the last eighteen clays, with fog and raiu, Some 
of the vessels will lose onc-quarter of their cargo by wet weather. 

ITAnDocIc.-Haddock are very plenty on George’s and full of spawi. 
The haddock catchers in five days macle trips averaging 50,000 pounds 
to a vessel. The netters are doing well; they laud tho most of their fish 
a t  Portsmouth and Rockport. 

PRI~ES.--AII lriiicls of fish were low. Haddock sold for 1 cent a 
pound, halibut for G centrs, fresh cod for 2g cents, and frozen herring 
for GO cents a hundred. 

GLOUCESTEE, MASS., _Z,%bruury 18, 1884. 

WEEKLY SUMMARY.-DUring last \veek tliere were 15 arrivals from 
George’s Bank, landing 379,000 pouud of salt cod and 34,500 pounds of 
fresh halibut. Vessels using cod gill.nets landed 340,000 pounds of 
large cod a t  Rockport and Portsmouth. There were 2 arrivals from the 
Grand Banks with 70,000 pounds of fresh halibut. There \vas 0110 ar- 
rival from the Western Beiilrs with 4,000 pounds of salt cod, aucl 16,000 
pounds of fresh halibut. There was 0110 arriral from Newfoundland 
with 375,000 frozen herring; also one arrival from Grand Pllan:~n with 
220,000 frozeu herring. Schooner David A. Story made :I trip to  New- 
foundland in twenty-one days, the quickest time 011 record. Nine ves- 
sels are due from Grand Manan with frozeii lierriug. Some of the 
vessels using cod gill-nets have haixletl up for the wiuter, three of thein 
haviug used up their nets. Haddoclr are reported very plenty on the 
western part of George’s Bank Tlicre lias beeii so much haddoclr in 
the Boston market that it sold for 1 cent :I pouiid all last week. 

GLOUCES~%R, MASS., Pebruary 24, 1884. 

MONTHLY SUMMARY.-T~~ sulnrxiary of fish landed in Gloucester 
during the month of February is as follon~s: Fifty-two arrivals from 
George’s Bauk aggr0Cfatecl 1,131,000 pounds of codfixh and lG9,000 
pounds of fresh hdibnt. There mere €our arrivals €rom t h e  \Vestern 
Bauk agpgat i t lg  75,000 pounds of salt cod aiid 54,000 pouiids of fresh 
halibut. There were 183,000 iionnds of cod talreii by the gill.nets in 
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~Pswich Bay. These were eighteen arrivals from Grand Banks with 
471,000 powids of fresh halibul,. There mere dsoniuearrivals fromNew- 
fo11ndI:u~d bringing 3,G15,000 frozen herring and 400 barrels of‘ salt her- 
riiig. There were tmo :~l’rivals from Grand Mnnan with 5‘70,000 frozen 
llerring and one arrival from Halifax with 120,000 frozeri herring. There 
\Wro two arriviils from George’s Canlr with 110,000 pounds OS haddock. 

VEssELs.--Tliere were 48 boats engaged in the cod gill-net fishery, 
most of wliicli leiicled tlieir catch a t  Portsrnouth and Roclrport. The 
BiIl.net fishing will continue in Ips\vicli Bay during this month. Tho 
cod canght on Gcorgo7s Bank are sinall and conic from tlie western end 
of tho BanIr. 

l’itrc~.-Tlte price of fresh fish this meek has been high. Fresh cod 
sold for 4 centrs i i  pourid, fresh liadcloclr for 3 cents a pound, a n d  fresh 
halibut sold for 21 cents a pound. The price of salt fish remains the 
&nine as h s t  week 

They are full of spawn. 

Frozen herring sold at GO cents per huudred. 
GLOUCI~SSTEIL, MASS., J l n ~ c h  3, 1SS4. 

V~~ss~c~s.--l~tirir ig tho coniiiig week there will be about 20 TeSSGlS 
fitartiug south after mnclierel and 15 of the Grand Bnnk fleet will start 
this week. Last week 45 \-esscls arrived from George’s Bunlr with good 
fares. ‘pltere \\-as :I, llcarp gale there Pebrwiry 28 and 29. The wind 
blew :I ~lurricaiic from tlie uortlimest. 1\11 the rcsse~s tliat liarc arrived 
are inore 01- lesv daniagetl, iiud fears are entertxined for the safety of 
tlic rwt. 

LastilTeeIi there \vert 3 arrivals with froaer? herring from Grand 3f:~nan. 
Six inore arc on tlic was, which will close the lierriug business for this 
wiu ter. 

The cod gill-nettors have iiot cloiic much this wcelr on account of the 
ruiigli woa t her. 

Tlie vessels fislii1ig 011 George’s I3anlc caught tlicir fish ou tl16 western 
edge in 28 :uit i  30 fiitlioms ot’ water j soiue of them had to cut tlieir 
cables to  avoid collision. Some Iiad their decks swept OS bulwarks, 
(lories, :iud :dl. Haddo~lr i ~ 0  pl~lity 
011 tlro wrstern edge of George’s 1 3 m 1 ~  Four vessels arrived in Boston 
with T ~ , o : ) o  pouuils cncl~, mliicli sold at  29 cents n pou~icl, aud was the 

Two iiieii were wnshed overbotwd. 

result of two dilyd fishiiig. 
GLOUGESTXE, MASS., M w c h  11, 1884. 

Con.-During the past fortg-eight hours 13 vessels have arrived from 
Gcorge,s BanIr with ai1 average of 30,000 pounds of cod to a vessel. 
These were cnught oil tlic western edge in mater froiu 20 to 30 fathoms 
deep. Tliefisli weigh about 15 ponncls each. Two vcsselsfromGeorge7s 
brought ~ 0 , 0 0 0  ~ O U I I C I S  enc11 wlii~e 2 vessels fro111 Western ~ a i i l r  report 
110 fish. 

I 

TIIC I1i:telierelers :Ire getting rc:~dy tu go soutli j 9 sailed last SatL1rday 
: ~ 1  (i to-day. By this wcelr SittnrdiIS 36 WSSOIS will l l a ~  gonu  SOU^^. 
BLMlcloolr continue plenty on George’s B a u l ~  There are 28 cargoos I I 
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Boston averaging 45,000 pouiids to a vessel. The price is low, only 1 
cent a pound to-day. 

GLOUCESIER, AIASS., dlU?’ck 17,1884. 

Co~.-The vessels from George’s Bank brought in good fares labt 
meek, 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, aut1 full of spawn. Vessels that wcut to the Western Bank report 
the water w r y  rough and fish scarce. 

Pn~cil:s.-There were no fresh halibut Iancleci last week. The price 
mas 20 cents a pound. On Thurschy fresh halibut sold fcr 22& cents 
per pouud. The codfish from gill-nets sold for 14 cents per pound, and 
haddook for three-fourths of a cent per pound. 

SOUTHERN niACICERtli;L.-During the week 35 mnclrerel-catchers 
sailed for the south, and 10 more will sail next meek. There will be 76 
vessels in this fisliery this spring. Two more vessels hare been lost 011 
George’s Bank, one fishing Sor l~acldock and oue for cod. The loss oc- 
curred iu the gale of February 28-29. The George’s vessels find some 
q u i d  in the stomacli of the cod, and also small maclrercl 7 inches in 
len g th . 

GLOUCESTER, IIASS., J f C W C h  23, 1884. 

SUmsARY.-During the past meek there have been 25 arrivals from 
George’s with good fares. There has beeii no fresh halibut larided for 
14 days, though some of the vessels have been gone 7 -reeks. 

DERitING.-There htlve been 6 arrivals from Western Bauli niostly 
with slim fares. There has also been 5 arrivals from Grand Manan 
witli frozen herring, the last being the scliooiier Margie Smith, wliich 
arrived March 27. 

There are now 54 vessels in the south after mackerel. Last night we 
hac1 a hurrica~ic which drove some vessels :ishorc. The snow in some 
places is a foot cleep, and tho tlicrtnoineter went down to 300 F. 

That closet1 the frozen-herring trade. 

GLOUCESTER, JfASS., j f U ? * C h  30, 1884. 

MONTIILY sUMnfAltS.-Thc total amount of fish lmiled at  Glouccster 
during the ~noiith of March was as follows: Codfish from George’s Bank: 
334G8,000 pounds j halibut from Geoige’s Bank, (39,370 pounds; cod from 
Western Bank, 286,000 pounds; halibut from tlie Western Bank, 48,000 
pounds ; fresh halibut from the Banks, 70,000 pounds j liacldoclc from 
George’s Bank, sold to be split on tlie wharf, 3GB,000 pounds; frozen 
herring €rom Grand Manan, 2,2G3,000 by count. Tliere was :dso re- 
ceived by freight from Maine GOO quintals of dried mixed fish. Tho 
schoouer Itcaper also brought froni Maine 1,600 boscs of smobed her- 
ring. The cod gill nets liavc talcen in March 1,137,000 pountls of’ cod. 
The boats, 18 in 1iun1ber, engaged in this fisliery are doing w 4 l .  Thoso 
that have used up their nets arc fitting out for the spring fishing. There 
will probably bo good fishing in Ipsmich Bay all this month. 

GLOUUIGSTER, MASS., A2iriZ 3, 1884. 
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vol. XV, No. 7. Washington, D. C; April 17, 18 84- - - -~ 

46 . -REPORT ON TIEE C‘ONDITXON O F  OYSTER-CULTURE I N  

FR-4NCE I N  1681. 

B y  DE. P. BESOCCSII. 

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

‘( In respouse to a request long sirice made by the oyster-culturists of 
the Bretagne region, and to the wish expressed by the senatorial con?- 
%si011 on the replenishiug of the maters, the milister of agriculturo 
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 a t  Concarneau (Finistkre). This course, which ~7as iutrusted 
to M. Br0cchi;lecturer on zoology a t  the National Institute of Theoretic 
Agriculture (Institute National Agronomiqz~e), began September 5, and 
has continued a month. 

“Iiidependeutlg of the oral instruction, M. Brocchi is charged with 
the making of researches throwing light upon the important questiolls 
treated of in his course. ne now addresses to the minister of agri- 
cultme aurt commerce his first report upon his observations regarding 
the present state of oyster-ciilture.” 

The preparation of the course of lectures on oyster-cultiire has led me 
to visit the priricipal oyster-cultural centers of l?rauce. I t  seem highly 
Proper to render a11 aceowit of what it has beeu gircn m e  to observe 
during this exploration ancl to preseut the actual state of oyster-culture 
in our country, 

ORIGIN O F  OYSTER-CULTUlZE I N  FRANCE. 

This industry, so new and so essentially French, has made rapid pro- 
gress. It is not here necessary to give the history of oyster-culture. 
Its origin, however, is of recent date. Indeed, it mas only after the 
Publications and the efforts of M. Coste (1856-155s) that the attention 
Ofthe inhabitants of .our coasts was drawu to the possibility of raisiug 
Oysters artificially. These experimeuts, to which the state had dedi- 
cated considerable. s u m ,  led to many others. ill. Coste, with an en- 
thUias~n which mas perhaps excessive, but which, after all, produced 

results, then declnred that this industry mould become a new 
of wealth to  France. The attempts made aimultsneously in the 

Oceap and in the Mediterranean for tho most part Sailed. However, 
and it has been too much forgotten, tho experiment tried in Arcachou 

was crowned with success. From that time the start \vas given 
aud tho oyster-cultural incluatry made rapid progress. 

*Journal Oficiel do la IMpublipue W.anpaieo, Noiwnbro 8, 1881, pp. 618146186. 
Bull. U. 8. F, O., 8+7 
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I31ZANCIIES O F  OYSTEB-CULTURE. 

Opter-culture cornprehcnds two very distinct branches ; on the one 
li;ulcl, 1:rotlactioii j on the other, raising and fattening. 

Thc  1)roduotion is tho  gatheriug of' the embryos of the oysters, and 
the saviiig t h u s  of a great number, the loss of which would be inevita- 
ble without the intervention of man. 

l<\-erg o ~ i c  knows that a t  the time when it is born the young oyster 
is l'iirnislied nith locomotive apparatus by which i t  is enabled to sTim 
in the bosom of the sea. After liaving wandered a ceitsin time tho 
aniiii;il fixes itself on soine extraiieous body, loses forever its organs 
of locornotion, aiid becomes the mollusk well-known to all. But these 
embryos c:iiiiiot fix tliciiiselves indifferently upon any substarice which 
coims ~ i~ i t l~ i i i  their reach. It is necessary for the latter to be siifficiently 
siiiootli nl i t l  clean, So it happens, in the natural condition of things, 
that a great quailtitry of these little beings, this maissain,* find no ob- 
jccts to which tlicy cmt adhere, fall on the bottom of tho sea,, and sooii 
perish. At last, those which have been able to fix thornselvcs under 
fitvomblc conditiolis iiiiil theinselves expoRed for a long time to many 
dartgers. I t  i s  to obvjatc these perils that; oyster-culturists place in tho 
vicinity of natural beds various objects, designated uiider the name of 
collectors, destincd to gather and 1)reservc the spat. When the latter 
has attainccl a snfficient devclopnlent, i t  is detached and delivered to 
the miser. 

The r:Lisiiig coiisists iii  snpplyiug to the sp,t the conditions best calcu- 
latctl to promote its rapid growth, and, a t  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 thern- 
selves to  give to the aniinnl that pIiysica1 condition which makes it 
solight after by the epicures. 

C T " N T I ~ S  017 ~~E~D~CITOIY.-~ t remains for me to consider succes- 
sively the most irnport:int cciitcrs of production and raising. The two 
points in France wherc production is carried on upon a large scale ar0, 
first, Arcaclioii j second, the IforbiIian. 

ARCAUIION BAY. 

In  1853 the  oyster-cnltural indust@ did not exist in Arcachon Bay. 
At that period, in fact, one of our most distinguished piscicultnrists, 
M. Chabot Karleii, publislied a report on this part of France, in which 
one may read that the production of oysters was then absolutely neg- 
_ _  - - - - - ~  - _  - - . - _ -  

*The lorln ?tciiasuirt applied to  oysters iluriug all the earlicr stages of thcir oxistono0 
is of frcqiimt ocmrrciiac i i i  Freiirh oyster-cultural litcr&ture, and is used many tim@ 
in tho  CO~I'SC of the present artialo. Whon tho inollusks aro rofcrrcd t o  in thoir pelagio 
or free coudifion iiuissitiir vi11 bo found to have bccn trniislatcd "fry" or "spawn," 
\vh:lc in tlroso inslances in  which they nro fipolton of :iftar Gxstiou, tho word has been 
nniformly reiidcrcd i l l  to "CIpat," fimiihr words in  tho hiicrioan oyster-&b~ecb, and 
108s srnbigpous thlLll any O~~CP~.-TIIhNSI,ATOR, 
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lected in the bay. It, is just to add that K C h a b o t  foresaw then the 
Possibility of raising oysters upon the tide-flats.” 

Oysters had once existed in a natural state in Arcaclion Bay, but 
there, as everywhere, ignorance and improvidence had produced sad 
results. The riatural beds wore choked up with mud, and the oysters 
mere disappeariug rapidly. It was nuder these circumstitnces that, in 
1860, M. Caste resolved to establish in this region some model parks. 
Three places in the bay mere chosen, and in all the S U C C ~ S S  mas com- 
plete. As a result, one of the xiem parks, that of Lshillon, with a’n area 
of four hectares (9.88 acres), furuished, in 1806, more thau 5,000,000 
oysters, Nom, at the t h o  when the work cornmenced at that poiut 
there was not,hing there but mud. After having cleaned the carth 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 exemples mere well 
calculated to impress the coast population. Applications for conces- 
S i O m  imtnediately became ~iuu~erous, and, a s  I will shortly show, are 
continually iucraasing in numbers. Some years later tho Government, 
firidiag its example no louger necessary, conceded its iuo~~ol  parks to 
the ASocikttg central des imufragks, only rcserviiig a certain oxtorit of 
Oyster-beds which serve to supply the ciivirouiiig coucossions with 
SPSWu. The reserved beds occupy an area of 300 hectares. No fish- 
ing is allomec1 iu thein except about once in tlireeyeitrs, and after a 
cot~ioiitt,ec, ill which the fishermen and the owners of parks are both 
represented, llas given its consent. Tho innritimo admiiiistrstion is 
Wry careful of this reserve. Every year 240 cubic ineters of little 
slleii~ are tlirowli on tho siirpace of the parks, and so ibriri natural 001- 
lectors, At  tho time i t  was last fished (1879) tho reserve furnished 
257000,000 oysters, represeuting a value of about, 350,000 francs [$50,000 ‘. 
111 the lnolitli of April, 1881, when 1 was ohle to visit it7 tho beds Were 
covered wit11 beautiful oysters, and appmred to me in excellent couditiou. 

The colleotors employecl at  Arcachou consisb almost exclusively of 
tiles, previously limeil, anti arranged iii hives. Ten rnillioii tiles are 
Put out elich year. The niost favorable season for pliiciug the collcctors 
seems to be, in this region, from the 19th to the 15th of June. The 
llives reniain in  place until the nioiitli of October; some oyster-cultiir- 
l g t ~ ,  holvorer, allow the collectors to roniniu tIie who~o wiiiter in tho 
basin. ~ 1 1 0  latter is a dangerous practice, the sixit being 1ial)le iu that 
Case to be destroyec1 by the frosts. However that may be, tho young 

are placed eit4her in claires or in nursing-boxes. The cliiires of 
Arcachon have been 80 often clescribeilt t h a t  it cloes not seem to me 

‘ In tho original tho anther qllotos tho worcis of M. Chnbot, ~ ~ ~ C Z U I I S  lu gvandc eau 
“w C1.aS6ats”; Cpa88at8 being B local torm for ocrtctin portione of tho Arcachon Ihy ,  
Which :ire laid bar0 at each tido.  hose ornsaats, upou whivli iiiiiiiorow paras nro U ~ W  

located, aro soparated froln uttcli otlior by o~iaiiiie~s formet1 by tlio corrunts which 

\ _ _  

tho bay iu uvory diruction.-T11ANSLA~ol~. 

tsco b p o r t  of Cornmissionor for 1880, pp. 930, aud post, pp. 057. 
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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 t o  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 quit0.a 
wliilo ou the tiles themselves. The use of nursing-boxes [cccisscs] is 
general at Arcacliozl j but, as they are very expensive, some ogster-cult- 
urists have beeu obliged, in the interests of ecouomy, 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 :I single park. 

It does not seein to me, however, Mr. Millister, that this is the place 
t o  enter iuto the tletails of the indust,ry. I desire only to pot before 
you the proof of the importance OF oyster-culture in this part of Frauce. 
The foIIotviIig figures, mhicli I owe to the courtesy of 32.' LIiopital, ueval 
commissary, have an interest, from this point of view, of the first order: 

Statistics of the oysler-cultural iltdustq in Aicnchoa Bay. 

18G5 ................................... 
1800 ................................... 
1807 ................................... 
1868 ................................... 
IbUD ................................... 
1870 ................................... 
1871 ................................... 
187'2 ........... *,..- ................... 
1873. ................................. 
1874 ................................... 
1875 ................................... 
1.877 .................................. 
1878 .................................. 
18i!) .................................. 
1880 ................................... 

.................................. 1870 

- 

Moa11 

thousand. 

Nulubor of prkb.  1 ~ ~ , ~ l , ~ ~  
Veluo. pricos por 

-- 

Years. 

--- 
Pr'm7tde. lkincs. 

za7 207 10,584, 5.50 X I R ,  705 1 40 
4 301 7,052,001) 282, Oi0 40 

3a 840 4, 021, 210 l ! ) l ,  175 10 
04 434 8, 5!D, fi75 31!4 I8G 87 
30 4C4 10,1J5,087 4l!). 784 45 
21 4% 6 , 5 i l ,  140 352,GGti 58 
270 701 4 807 500 2CX. :W' 55 
37 1 1, 132 10:700:740 537,515 60 
106 1,2'J8 25,711,750 1,159.3W 41 

1,175 2,413 42, 542. ti50 1,715,0:10 45 
020 3, Wd9 I]?. 715, 2:13 2, 817, 030 25 

a, 345 IO O , R R ~ ,  459 3,041, a00 :II 300 
301 3, 648 202. 392,225 4, 450,288 L C  

285 3, 031 170.500,'225 4,420, 600 25 
184 4, 115 I f i O ,  197, 275 3, 044, 240 25 

. 144 4,258 185,477,357 4,254,4ti6 26 
_______ _.. 

TIIE PORTTJGUESE OYSTER IN ARCACHON BAY. 

It can also be seeu that the meau price per tbonsancl has very much 
tliininished of late years. This results from the great quaiitity of Portu- 
guese oysters which have been introduced. And, in this coriuectiou, 
Mr. Minister, I cannot pass in silence the excitement which was felt in 
the oyster-cultural morlcl following the introrluctiou in our waters of the 
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Portuguese mollusli. Some distinguished oyster-culturists liave, in fact, 
held that the Portuguese oyster is liable to cross with the Ostreu caulis, 
thus impairing the purity and diminishing the value of our indigenous 
oyster. These persons even announced that they hac1 observed u11- 

equivocal traces of this hybridization in tlie oysters coming from Arcn- 
Chon. This statement caused so much interest niiiong t h e  oyster cul- 
turists of Arcachon that on0 of tlie fishing iiispectors in England urged 
his countrymen to buy no more oysters coming from the Arcachon Bey. 

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 thc latter ranks among the  mullusks belonging to tl10 genus Os. 
h a ,  the Portuguese oyster takes place among those which composo the  
genus GryphEe, the species called Qryplde anguleuse ( Qryplima 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 
1~~bridization between the two mollusks, i t  would be iirst iiecessnry to 
prove t h t  the zoologists have made a mistake in creating these two 
genera, arid that Laniarck was wrong in separating the gryphans from 
the opters properly so called. Really, in the present state of science, it 
is impossible to adinit tlie crossing of two  specie^ belonging to different 
genera, On the ~ont~rary,  all that we know is opposed to the possibility 
of such a hybridization, So that, I repeat, until it is deinoiistrnted t h a t  
the genera G?-ypliax.z should be struck out froin our classifications, the 
k c t  of cross-breeding between the mollusk of tho Tagus aud our edible 
oyster cannot be admitted. Even admitting the generic identity of the 
two mollusks, the characters appealed to by thoso who believe in their 
1lyl)ridizntion do not seem to liare auf greet scientific ~*alnu. These 
charicters, in fact., only relate to the coloring of the shell, and no otic 
is ignorant what a variation of color thew mny be in aniuinls belong- 
illg, iucontestab~y, to the stme species. Finally, to pass notliiug in 
sile~ce, I will add that from experiments made by MM. do MontaugB 
atld Boncllon-Br,zndely (oxperiiiieuts which do riot appear to 1ne to have 
heen coiiilucted with enough scientific precision) it TVOUM seem that the 
spermatozoa of the Portuguese oyster cannot fertilize the eggs of 0. 
edttlis, 

1 can affirm, for my part, that during my stay at Arcachon I have 
llot rioticed anything which can innke me believe in tho deterioration 
of the oyster coming from that region. 

To recapitulate, 1 do not believe in tlie crossing of the two inollusks ; 
but I hasten to add that the introduction of t ~ i a  ~or tugncsc  oyster iuto 
Our waters (toes iiot seein to me mitlioixt danger. We Iz~iow that when 
two specicls nro placed side by sicie in  a limite(1 space tliere tndtes place 
b e t ~ c i i  tlieul wliat, an illustrious iiatnrlist lias iiaiued the RtruggIe for 
existence. ~1liis struggle must  sooner or later terminate in the defeat, 
the disappearance, of the mealrer species. Under those conilitions, tho 

' 
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Bryplma and the ordinary oyster finding themselves face to face, the 
latter must inevitably succumb. The Portuguese inollusk 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, wry remarkable. 
It is known ill what manner the Portuguese oyster took possession of 
a part of our coast. Soine huiidreds of these molluslrs, accideiitally 
introduced a t  the mouth of the Gironde, soon formed considerable beds. 
I have this presen) year seen the collectors placed on the shores of the 
island of Olkron corcred almost exclusively with Portuguese spat. I 
think then, Mr. Minister, that in most cases tlie culture of the Gryplma 
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 a t  Arceclion of the en- 
croachment of tbe Portuguese oyster. Here is, moreover, the entirely 
disinterested testimony of' M. Lbopital, naval commissary, to whom I 
cornmunicated m y  fears upou seeing the introduction of' the Portuguese 
oyster iu Arcschon Bay daily increaaing. M. Lhopital wrote to me 
lately : 

6' Before the question of hybridization arose, this question of the in- 
vasion of collectors by the Portuguese oysters had already agitated the 
maritime population of Arcachon Bay. Some park-owners had ercu 
asked that t h e  introductjon of this oyster into our waters be striotly 
prohibited, and at the beginning of 1878 the minister cansed an inquiry to 
be made upon the subject. It is now recognized tlhatthedanger pointed 
out was not serious. For more than twenty years there hare been con- 
tinuously introduced great qiantities of Portuguese OJ stem, coming 
either directly from the mouth of the Tagus, from Che bay of La Corogne, 
from England, or from the mouth of the Gironde. Wc11, exceptirig per- 
]laps one or tvo  years, the reproduction of Portuguese oysters il; the 
bay has been noticed to be very slight. The collectors tliat have beell 
taken up tliis year contained nolle of them, SO to spcak, alld 1 have had 
luucli didionlty in fiiiding any specimens of Portuguese oysters on tho 
reserved beds." 

M. Lhopitd attributes this lack of reproduction on t h e  part of the 
Portuguese oxster in Arcachou Bay to t8he purity of the water and to 
tho absence of mud. I am much disposed to accept the explanation of 
the naval commissary. It is, indeed, remarkable that wherever one 
sees the Portuguese oyster propagate itself rapidly one call aver also 
the presence of' mud in suspension in the water. However, it appears 
to me, Mr. Minister, that the oyster-culturists of Arcaclion should take 
gome precautions and matcli attentively what takes place in their 
parks. Only a slight change in the currents would be sufficient to 
caiise tlio water to become charged with mud and the Portuguese fry 
t o  invade the collectors. I do not think, however, that the state needs 
to interfere in this matter otherwise than by its advice. 

Such is, a t  the present hour, the condition of the oyster-cultural in- 
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Locnlity. 

c_ 

YCW.9. 

1870 
1877 
1878 
1870 
1680 
1881 
1876 
1877 
1878 
1870 
1680 
1881 

Nunibor of pcr- 
8om ongogcd. 

1 762 
1: GG4 
1,652 
2,183 
2,379 
2, 510 

420 
27.1 
400 
418 
I98 
I67 
- 

Bornolo. 
____ 

, . . -. . . . . 
833 
448 
447 
401 
445 

108 
101 
79 

112 

. . . - - . - - .  . . . . . . . . 

604 
623 
604 
782 
800 
882 
133 
115 
184 
136 
88 
e3 

irs. ni. 
20 30 
13 00 
15 45 
8 45 
0 30 

15 00 
10 30 
11 40 
7 40 
G 20 
4 16 
4 50 

If we brirlg these figures to a single unit of umasnro, the 11nu1ber o i  
Oysters fished per hour by each person [dmgueur,] the Sollowi~~g results 
are obtnined: 

AURAY RIVSE,  

[187G.-.Each person took per hour 546 oysters.] 
1877.-Ench person took per hour 411 oysters. 
1%"i'.-~acli person took per hour 747 oysters. 
1879.-E,zch person took per hour 485 oysters. 
1880.-Eaoh person took per hour 315 oysters. 
188L-B:aoh person took per hour 2G2 oysters. 

' 
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1876-’77 .................... 
1877-’78 .................... 
1878-79. ................... 
1879-’80 .................... 
1880-’81.. .................. 

TRINITY RIWE.  

7,200,000 40,050, coo 
7,084,000 40,520,000 

10, G99.000 37,018, ooo 
33,325,000 155,418,000 

8,094, GOO 46,004,000 

187G;-Each person took per hour 453 oysters. 
18i7.--Each person took per hour 453 oysters. 
18i8.--Each person took per hour 712 oysters. 
1870.--Each person took per hour 666 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 1851, but 
when one reasons from such slender figures (the total nnmber of oysters 
dredged in 1881 was only GO1,OOO) averages become less reliable. Some 
part of the bed, perhaps, which liar1 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 production of the rivers of 
Anray is not unimportant, as the following figures show : 

Numbor of mar- 
Soason. 

Some observations are necessary a t  this point. It must be remarked 
that these figures are unavoidably below the reality. We are obliged 
to depend for them upon the stsLtements 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 opterv ex- 
ported, both from Bretagne aud from other oyster-cultural centers, is 
evidently greater than that indicated by tlie interested harties. 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 severa’l 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 Bee from 
the figures which I have the honor to lay before you the marked iu-  
crease of oyster production in the basin of Aurdy. I n  the seasou of 
1876-’77, the number of oysters exported was only 7,2G0,000. In  1880-781, 
i t  reached 33,325,000. 

The oyster-culturists of this region have to struggle agdinst ‘a natu- 
ral obstacle, the mud which abounds iu  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 wiiicll is know11 under tho name Of 
houqttet or champignon mushroom. A dozen or fourteen tiles pierced at  
each extremity are fmtened together by means of iron wires. These 
are attached firmly to tho top of a stake from 1 to 1 4  ineters long, which 
can be easily fixed in the ground.* This system, the first idea of which 

due to M. Leroux, has the clouble advantage of preventing the col- 
lectors from being choked with mud and of rendering tho setting of 
thf.%e impleinents more easy and rapid. The time which appears to be 
lnost favorable for setting the tiles, in Bretagnc?, is from the 1st to the 
20th of July. This date is a month later than that a t  which the setting 

Tlie discrepancy is easily explained by 
the diEerence in temperature which exists betweeu these two parts Of 

Our coast. 
The use of nnrsing-boxes is not so frequent in Bretagne as in the Ba~r 

of Arcachou. There are several reasons for this circumstsmce; the one 
of the  most importance is that, while the oyster-cnlturists a t  Arcachon 
cannot export their oysters until they have attained the size of five 
centimeters, the Bretons lieve the right to sol1 them outside the country 
in the coiic~ition of spat, and need not occupy themselves with raising 
them. 

The question of the cost, also, plays a great part, so much tho more 
as the ogster-cnlturaI industry is get in its infancy in this region. Pi- 
nally, a number of Breton oyster-culturists roplaco to R certain extent 
the use of b.oxes by the method which they call l’hzcitrc h tessons (the 
oyster on potsherds). This is what should be understood by tkit ex- 
Dression: The young oysters are left on the tiles for R certain time; 
t h i ,  in place of taldng them off, they bre:tlrinto fragments the collector 
itself. ~ s c h  oyster is then adhering to one of tlieso pieces-to one of 
these tessons. This system, invented by one of our most distinguished 
Oy8ter-culturists, Dr. Greppy, offers tho advantage of pliicing tho 
oyster in the best coudition to resist the attacks of its n:itural enemies, 
t h  cral>s, for example. other oyster-cultnrists leave the oysters fixed 
to the collectors two years, They place the tiles, clinrged with their 
harvest, into submersible basins or simply iuto clnires. TIN loss w~iicli 
always follows the gathering of the tiles is thus greatly lessened, but, 
on the other .hand, some oysters are arrested in their development pn 
account of being too closely pressed against the others. 

. takes place in Arcachoii Bay. 

RAISTNG AND FATTENING CENTEBS. 

I Will riot hCrQ enter into further details, but W i l l  BOW apply myself 
to  the raising ant1 fattening centers, the most important of wliicli are 
Marennes and La Tremblade. 

MAR.ENN~s.-Marcnn@j has been kiiown for inany years for the Pro- 
duction of green oysters ; but for some time this locality has b e ~  fur- 

Commissionor for 1880, pp. 959-962.-TRANSLAToR. 

- ____- 
U ?  &or nn illustration iind furthor doscription of t ho  botlqnot colleotor ROO RoporL of 
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nishiug to comnierce great quantities of oysters from otlier parts of 
France, which are brought here to be raised and ikttcwett. 

The following figures, which I owe to t h e  courtesy of M. Semib-Des,jar- 
dins, show the importance of tlie Mmennes trade for the years lSSO-’Sl. 

The nuinber of oysters introduced at M:1reiines was 0110 ll~nclrrd and 
ninety million, of which one hundred and thirty niillion were placed in 
the live-boxes and dcpots, aud sixty niillion wer~e placcd in the claires. 
Of the one hundred and tliirty millioti in tho rivers about forty million 
were Portuguese, and about ninety rnillion French. The exportation of 
oysters from this place amounted to one hundred and fifty-one million. 
Of this number fifty-four inillion Portuguese mid fort,T-scvea million 
French came from the depots and rivers, and fifty inillion calm from 
the claires. 

So, then, Marenncs has  sent off this Fear one Iiuiitlred and fifty-one 
million oysters, representing a valnc of 5,900,000 francs [$1,135,.700]. 
For t,lie reasons which I Lave already indicated, tliese figures should 
be increased rather than diminislied. Mareniies, outsidc of tlie oysters 
raised in its claires, has an importaut trade in tliese inoliuslrs. Of t h e  
one hundred and ninety rnillioii imported in 1880-’S1,011ly sixty niilliou 
entered the claires. It is also iin1)ossible not to rrniark how niuch de- 
velopinerit the Portuguese oyster business has taken. Tlie one hun- 
dred and fifty-one inillion o,ysters sold this year are estimated to include 
fifty-four inillion of the Portuguese species. 

I must i iov dwell for an iu>tant on the care taken of tlieir claires by 
the oyster-culturists of t h i s  region. Not that I wish to repeat facts 
here which lmve been kno~vrn for n long time, but because i t  appears to 
me that the riianagement of the claires of Marenues coulcl be imitated 
with aclvantage in otlier oyster-cultural centers. 

They are not, 
like those of Arcachon, submerged at every tide, but olily at t h e  height of 
the spring titles. some are even quite a distance from the river banks. 
They are parceled out in sucli a inanner tliat some are being prepared 
while the others are in operation. The proparatiou of tlie grouiitl takes 
place generally in the nioiitli of March. It compreliends two operations, 
gralcqe and moisteuinf;. Tho gralnge has for its oojcct thc! puriiicntioii 
of the soil by evaporation j i t  lasts about six weeks or two months. The 
claires are cut, that is to ~ 3 ~ 7 ,  the retention of water is ]m?veiited, and 
they are no more visited by the sea except at the spring titles. Tliey 
dry up in tho sun, crack, and grale. W‘hen the claim is graled, in other 
words, corerecl with a very dry layer, fifteen days are spent in inoisten- 
irig it. A small quantity of vater is ceusecl to enter and remain. Tlio 
dry crust splits (sede’litc-breaks in the graill) in the water j it produces 
a sort of effervescence, and the final result is a uniform deposit 011 the 
Claire of a creamy l a y ~ r  called humor. The oysters can then be put iii 
place, :~nd coniinence to  become greeu at the end OS a fortniglit. This 
operation should be gone through every year. The oysters are placed 

The claires are located on the two bltrilis of tlie Seudre. 
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on the bottom of the Claire and spaced with the hand. About five 
thousand arc spread on a surface of thirty-three acres., 

Until the present time the industry of Marennes has consisted exclu. 
sirely iu raising and fattening. We may hope shortly to see produc- 
tion introduced into this locality. In fact, the marine commissary of this 
district, M. SennO-Desjardius, is applying himself actively to this ques- 
tion. Heving li\& a long time a t  Auray, M. Senii6-Desjardins is 
abreast of all the questions connected with oyster-culture. Uis intelli- 
gence, and the interest which lio carries into his labors, give ground 
for the hope that this new undertaking will be successful. 

points of our shore tlic raising of oysters is carried on. I. do not think 
that I ought to pass here in review all the localities where tliis industry 
is prosecuted. 1 Till, however, ask your permlssiori, Nr. Minister, to 
say a few words to you regarding one of tliesc oystcr.cultura1 centers 
which appears to me to possess a peculiar interest. 

I wish to speak of the parks which Iiave for a loug time existed at 
Courseullcs. Tliese lmrlrs are situated in the neighborbood of the 
Seulles, D little witer-course which empties into tlie sex iu this part 
of our Norman coast. The cauals, through vhich the oyster basins 
Communicate with the sea, are so disposed that wlien the sea rises it 
cannot, during the ncnp tides, pass over their flood-gates. Consequently 
t h e  water is ljot renewed during this period. Ihring the spring tides 
tlie salt meter cau enter tlic canals, but only after mixing itself wit11 
the fresh water of the Senlle. Undiluted sea-water never penetrates 
into the parlrx. 

Now it has been long uoticed that the oysters pluccd in the basins of 
Courseulles fatten rapidly aud becotne of a ~~artictilnrly delicate taste. 
I repeat these facts because i t  seems to me to result from all that I havo 
learned of othcrs, and from all tliat I havo been able to observe by my- 
eelf, that tlie mixture of fresh water with that of the sea is a coriclition 
~ h i c h ,  if not indispensable, is at least most advnritagcous for the fat- 
tening of the oyster. At tho same time, tlie currents incontestably 
mert  a farorable influence on tlic raisiiig, the growth, of these molluslrs. 
French oysters transported to the mouth of tho Thaiiies, in water nearly 
fresh, speedily acquire qualities wliich melie tllem sougllt for by 
epicures. A great quautity of niolluslrs sold under the 11a1ne of Ostcnd 
oysters liere 110 other origin. It lins also bee11 remarkecl that theoysters 
g;utliered in the Chesapealre Bay are much falter than those fislied on 
other portions of the Americnii coast. It is quite probibblo that this 
favorable coiiditioli is due to the iiumerous stroa~ns of fresh water which 
empty into this bay. I thinlr t11e11 that the fattening of tlie oyster 
shouhl bo.recominendet1 on a11 parts of our coast wlicrc tlie natural con- 
ditions are such that a mixture of fresh and salt water can bo obtained. 
At Lorient seyersl establishments, where this desideratum is realized, 
are on tho bread road to prosperity. These examples could easily be 

COURSEULL~S.-ADVANTAG~ OF FRl3SH WATER.-OIl mmy other 
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multiplied. They hare endeavored, for some time, to  practice raising 
and fattening in the basin of Auray. The oyster-culturists have liere to 
struggle against the obstacle arising from the small degree of firmness 
which the soil presents. They succeed in triumphing over these bad 
conditions bs macadamizing the mud. For that they cover the ground 
with sand and stones which end by forming a bed sufficiently resisting. 
I think that the Breton oyster-culturists.wil1 be able to thus raise 
oysters, but I very much fear that, the fattening will not givegood results 
in this region. I n  fact, except a t  a few privileged points, the want of 
fresh water vi11 be a serious obstacle to perfect SUCCCBS. 

MEDITERRANEAN COAST. 

While oyster culture is comparatively flonrishing on our ocean shores, 
it is not representedon our Mectiterfanean coast. All the attempts niade 
in former times by M. Coste were without the desired rcsults. I thinIt 
that it is useless to dwell upon those unfortunate experiments, hut 
there is some interest in examining whether the oyster industry should 
be finally abandoned in this part of Prauce. Several species of' oysters 
at present live in the Mediterranean. These species arc the fo11owing : 
I. The Ostreu edulis and its varieties. This oyster seems to live onls 

with difficulty in the Mecliterranean, at least in the part of it ~vliich 
washes our coast, and it never forins beds. Some individuals itre found 
on B muddy bottom, ab the depth of tliirty to sixty meters, oil' the rnoutli 
of the Rhone. 
' 11. The 0. cyrnusii. It 

7 s  principally distinguished by the greater length of the hinge-groove. 
It lives in the briny pools on the eastern coast of Corsica, 

111. The 0. cochlear. I cite this species simply for tlie salic of meiition- 
ing it. It is, indeed, A very small and rare niollusk, inhabitiug F;r(>:Lt 
depths (100 to 140 meters). It possesses no interest from a g~trononi ic  
point of view. 

IV. The 0. sfuntina.-This is a small  species, ratlier abundant at, Tou- 
lon, more rare on tho rest of our coast. It seems to prefer to inhbi t  
impure waters. 

Among these species only two are interesting from an oyster-cultural 
point of view, the 0. edulis and the 0. cyrnusii. All the attempts which 
have been In:& up to this time have related to the 0. cdulia. Tlins 11. 
Ooste used for his cxpcriinents oysters coming from the coast of Bye. 
tagne. Now, as we have just said, this species of oyster seems to prop- 
agate itself with difficulty on the Mediterranean coast. Many zoBlo- 
gists attribute this circumstance to the fact that the sen-water liere is too 
salt. EIowever that may be, it appears to me that new attempts shoultl 
be ~ilade, directed this time to the oyster of the Corsican coast, tlie 0. 
qrnusii. I am led to think that this species would give good results if 
it was introduced into the lagoons which are so n~~rnerous  :~Jong our 
southern coast, and to which I have already had the honor of directiiip 
your attention. 

This oyster very much resembles the edulis. 
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uONDITION O F  OYSTER UULTURE AND DANUERS THREATENING IT. 

Not only does the new industry place a great quantity of mollusks 
on tlie honio market, but i t  also exports a considerable number. Thus, 
in tho last gear, the French oyster-culturists sent to London twenty- 
eight millions of oysters. Belgium, likewise, receives several million 
aunually. However, I am conviuced that oyster-culture could attain 
a inucli greater development if i t  could bo protected from certain dan- 
gers that Iiieiiace it, some of which, at least, are really grave. Permit 
me then to shorn you these dangers and the means which, in my opiniou, 
should be put in operation to conibat them. I have already had occa- 
sion to describe to you tho rapid decadence of the naturd beds. That 
is, without contnradiction, tho most formidable danger which threatens 
the oyster-cultiiral industry. I t  is important, then, to search for the 
causes to which should be attributed this stato of decay. 

Two principal facts can be appealed to. It is necessary first to cite 
the pillage of tlie bctls, which is carried 011 inccssaut~y.  he thefts are 
corniiiitteil in open day. Tlie plunderers not only attack the reserved 
beds, but have even been seen to install themselves on parks belonging 
to l>ilrticular persons, break the nursing boxes [cuisses, i. e., cnisses ostrd- 
opliilcs-nursing boxes, or cages], and carry oif' the contents. Tho em- 
plo~-6s of the navy, notwithstanding their good will and devotion, are 
not in a condition to oppose tlie depredations of these hardy robbers. 
h i  fact, the mear~s  which tho maritime anthorities have a t  their disposal 
do not permit them, under most circiimstsnces, to follow and appre- 
heiid the robbers. Pirates of this kind, provided with rapid boats, 

. kiiowiug adiiiirably the ground ou which they operate, and always takiug 
advaiitage of' foul weather, arc usually very clifficulr; to arrest. Coast- 
guards cannot work with cf3t'ectiveness except when they can liavo steam 
launches a t  tlieir disposal. This means, already reconimended by Mr. 
Senator Itobin, appears to me tho only oiie which can assure a serious 
Rurveillonce. But this is not all. When, by a happy circuinstance, tho 
robber has been captured, the punishment which awaits hiiii is really 
ludicrous. One may see a man who in a few hours has stolen oysters 
worth 200 or 300 francs, condemned to pay a fine of five francs! 

Another quite imporl;ant cause of the dc'crease of tho natural beds is 
their too frequent dredgiug. We know that to arrive at lriarketable 
size the oyster needs a tima which may be estimiiteci a t  two or three 
years. On certain portions of our coast, and notably in tho rivers of 
Auray, the dredging takes place every year. Tlie fishermen are rec- 
ommended, it is true, to throw back iuto the sea the oysters which are 
too sinall; but who c:inuot Bee that this reco~iitiieudatioii has no efkctt 
Necessarily, then, dredging should not be allowed on the sauio' bed 
more than oucc in two or tliree years. Such is tho practice adopted a t  
Arcachon, and I hare had occasiou to say that its results are cxcalleut. 

Ariother cause which opposes tho developmeut of oyster-culture, in 
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Bretagne a t  least, is the too high rent, as I believe, which is exacted 
from the concessionaires of lands. In  fact, while the rent a t  Arcachon 
is from thirty to forty-five francs per hectare, iaccorcling to the position 
of the parcs, the Breton oyster-culturists pay not less than oue hundred 
francs for the same extent of land. Now these lands are not adapted 
to any other use; they are absolutely valueless mud-sloughs (uas8ws). 
The charge of 100 francs per hectare is, then, much rather that of a leas- 
ing than that of a concession. This is really a considerable tax, which 
lights on a new industry that merits, in cvery respect, to be protected 
and encouraged. In fact, outside of the interest which i t  possesses in 
itself, i t  should not be forgotten that oyster-culture gives occupation 
every year to a great number of persons, women and children, who would 
iiot 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 Iibunches, the only 
boats which can pursue with success the pillagers of our natnral beds. 
11. To regulate the dredging of these beds in such a manner that none 
of them can be fished except once iu three Sears. 111. To recoininend 
to the competent authorities a greater severity in the punishment of 
thefts comniittecl to the prejudice of the oyster-culturists. IV. To di- 
niinish the rent required from the coilcessionsires of parks in the Breton 
region, so that the amount of this tax vi11 not surpass that asked from 
those of -4rc;lohon Bay. 

ADVICE TO OYSTER-CULTURISTS. 

In  regard to the advice to be given to thG oyster culturists, such ad. 
vice will iiaturally 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 
t h e  foundation of oyster-cultural societies. The oyster-culturists of 
Ruray have had the idea of grouping themselves together thus. Their 
reunion, which has tnlceu the name of the Ostreacultural Society of the 
Bassin d’Ruray, has already furnished excellent results. This society 
publishes a monthly bulletiu, and, moreover, has. fonucled im oyster- 
cultural museum of great iuterest to a11 those mho coricern themselves 
with questions pertaining to the cultivation of oysters. This example 
should be folloReec1 ill all the oyster-cnltural centers. 
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owe it  to the kind complaisance which I liave met with from the per- 
60nS whose names I have just mentioned. 

PARIS, October 30, lSSl. 

47.-A NOTE ON THE UUDAN EEL. 

By SE!l'R E. T(PEEK. 

I n  Poey's 8yuopsis Piscinm Cubeusium and Enumeratio Piscium 
Cubensiuin is rccortlecl a species of t h e  genus Anguilln, Angicilla cubaita 
&up. Wit11 a view of testing thc characters assiiued to distinguish 
this fi*orn our species of t,he same gcuns. I have carefully compared 
specimens collected by Professor Jordan in Cuba with specimens from 
Wood's Holl mid one specinieii from Chewalla Oreelr, hlabntne, and ani 
tinablo to fiud ail y constant difr'erence. I have also compared these spec- 
itncus with a number brought froiii Venice by Professor Jordan last 
Summer. They prcseut thta same difference found to exist in  specimens 
from both sides of the Atlmtio exaniiiietl by m e  las t  May (Bull. U. S. 
Fish Comm. 1883, 430). In my opinion Angzdla culaiza cannot be con- 
sidered as ;% distinct species, but as strictly identical with the Aizgiiilla 
vogtrata. Below is give11 a table of eleven specirncris, two from Cuba, 
tliree from Wood's 11011, oiie from lGiifaula, Ga, end five from Venice. 
The proportions are giveu in liimclredths of tho length to end of last 
vertebra. All the spociiueiis nieiitioneil are iu  tlte iriuseuiii of Iiidiauii 
Universi~ty. I am indebted to Professor Jordan for valuicblo aid. 

IXmonsious. 

Lcngtli of hoiid ........................ 
I)ist,auco froin oud of smut to front of 

dora:11 ................................ 
Distanco from ond of snout to front of 
D?nnl ....................... 

lst>nllco f1*0m front of dorsal to front of 
nnal .................................. 

Locality. 

/ I l l /  - 
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48.-WI€ITEF1SII,  L A K E - T R O U T ,  A N D  BROOK-TICOUT I N  BBANCE.  

[Extract from Proceedings of the Society of Acolim~ltization.~] 

The manager of the piscicultural establishment of Bouzey writes to 
the agent-general: ‘(1 hare the satisfaction to announce to yon that the 
Xalmo nurnnycuslh are magniiicent and very vigorous. We have had rlo 
losses up to the present time, though the absorption of tbe yellr-sac 
will be complete in eight days. The eggs of Coregonus ulbus have 
turned out finely, and there are nearly as many alevins as there were 
eggs. Five thousand of them hare been put in the l a h  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 Sulmo fontinulis are beginuing to 
hatch and promise a fine result.” 

Mr. Leon d 7 ~ a i i ~ y  writes to the recording secretary : “I hare receired 
the eggs of Sulnio numuycush and of Coregonus forwarded by the society. 
The Coregoitus eggs have been hatched in the German apparatus which 
you causecl 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 havo 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 a t  the 
age of six months; before that age they may be raised in water 60 ceuti- 
meters deep. The SaErno nunlayGus8 are coming out well and the alevins 
arc very vigorous. 

“AI1 my fish are doing finely. Some of my ij’almo foittinalis (those 
wIiicIi you saw) reproduced this year. The alevins are more vigorous 
t h a ~  thow froin the eggs which I have received during the year from 

What made me 
jiiclge ill of this species the first was that, as with the Salmo fontinalis, 
the journeg- of the eggs in ice causes tho embryos produced to bo less 
vigorous.” 

Yorlr. I am satisfied with the Loch Levin trout. 

4D.-CARl’ EN AN INIJTALLRIENT OB IJUAD BEORI JARIEB RIVER. 

B y  E. G .  BLACKFORID. 

[From a letter to Prof. S. 17. Baird.] 

A barrel of shad arrived to-clay in our market that were caught in 
Among them was one German carp, weigh- the James River, Virginia. 

ing 3& pounds. 
NEW YORTC, April 4, 1884. ~ 

* .!lulletin Nenciuel de la SocidtB Nationale #Acelintatation de France, Nars, 1883, pp. 
186, 187. 



BULLETIN OF THE UNITED STATES FIBH COMMISSION. 113 

vel. PV, No. 8. Washington, D. @. April f23, 1884. 
_ _ _ _ ~  - --- -. 
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60 -INSTRUCTIONS IrOR T A K I N G  WHITE-IrISII EGGS.  

B y  SEYMOUR BOWER. 

Employes engaged in collecting white-fish eggs for United States Fish 
Hatchery a t  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 dischargo their eggs freely, in a liquid stream, when 
pressed along the belly towards t h e  vent. The males are ripe when 
they yield the male principle or milt promptly by stripping with tho 
thumb and fingers j u s t  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. 
I n  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 f l o ~  freely with a moderate 
pressure; if unripe, they come away, if a t  all, in*bunches. Fish from 
which the eggs are running wlien taken Srom the net are in perfect spawn- 
ing condition (if alive) and may be manipulated a t  once. 

White-fish fromirap-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 wlicneror the milt is clotted or too thick to mix 
freely with the eggs. Whenever there is a scarcity of malo fish good 
~nilters 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 handjust forward of the  tail ; this leaves 
the right baud aud arm free to press out the eggs and milt. Hold the 
verit of the feinale close to the bottom of the pan, so that the eggs will 
not be injured in dropping; then, with tho wholo hand adapting itself 
to theilaturalcurve of the belly, press or crowd slowly forward towards the 
vent, repeatiug the niorenient 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 thorooghly,.but carefully, with a feather or the taii of 
a fish. Another slmwnor may nom be stripped into tho eame pan, and 
milted as before, if there is one near at hand so that it can be done with- 
out delay ; then set the pan aside and coutinue to take eggs as before, 
iu another pan, and so on. Allow each pan of iuilteci eggs t o  stand not 
less than two nor more tliaii fivo minutes ; thon add water until the pan 
is about two-thirds full. 111 very cold w&ather, however, it is soinetimes 
necessary to add the water to the eggs inimecliately after milting, to pre- 
vent frec!zing. About fifteen niinixtes after the first water has been 

Bull. U. 8. F. O., S A 8  
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added, pour it off, rinse the eggs through one or two maters, and trans- 
fer them to a pail filled with water. Pill 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 crates or floating boxes, or are delivered at  the 
hatchery. 

Eggs must remain in pails or vessels, with frequent changes of water, 
a t  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 a t  shore. 

When ready to fill the crates, wet tho flannel trays thoroughly in 
cold Gater j dip up the eggs with a perforated dipper, allowing them 
to drain, ancl with a feather spread them uniformly on the trays, three 
or four layers deep ; then drain still further by tilting the tray ancl in- 
serting a knife blade between the flannel and frame to allom the drain- 
age to escape. It is important tliat 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 500, nor must the eggs be allowed to freeze. 
I n  all cases forward to the hatchery as soon as possible. Make every 
effort to handle every epamning fish ; and once obtained, the eggs must 
not be lost through carelessness or negligence. Employ65 remain at 
their stations until ordered elsewhere or to discontinue, and accompmy 
the boat to which they are assigned 011 every trip to t h e  nets. 

ALPENA, MICH., Noceinber 1, 1883. 

S l . - E X C l l A N G E  O F  IAAND-LOCKED BALMON E G G S  P E O M  MAINE 
BOR LOCI€ L E V E N  TROUT OVA F R O M  8C)OTLAND. 

B y  Sir J A M E S  G. M A I T L A N D .  

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

I am happy to pay the 5,000 land-locked salmon ova you so kindly for- 
warded m e  through Mr. I?. Mather arrived in first-class condition on the 
morning of March 19. Tho eggs are not quite so large a8 salmoii ova 
from th i s  (the Forth) district, but are larger than those of salmon frop 
the Tweecl this spriug. The effect of the epidemic mi th which thn t river 
has for the lest several years been affected having been (by killing out 
the old Ash) me,terially to retluoe the size of tho ova. 

1 would like to send you enme of oiir Scotch Loch Leven trout ova 
wliiuh I Iinve successfully introduced iuto New Zealand. If you will 
kindly let me know how the  c;wes sfionlcl be addressed, I mill forward 
thein from here the week beginying Monday, November 34. Our best 
o w  in this ooiiritry alwiiyg hatches out ill December, while the ova from 
youiig-cr. fish is frequeiitly not  qmwned till Febrnary. 

' 

SIYELING, SCOTLAND, Alnrch 21, 1884. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 115 

52.-SUUCEWS O F  FISII-CULTURE. 

B y  MAX VON DEM BORNE. 

[Translated by Charles C. Atkins from tho circular of tho Gormclu Firrhery Union.] 

It cannot Be often enough repeated that not every kind of fish 
thrives in every water, and that me can expect success in fish-culture 
only wheu me 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 tlie de- 
posit of the fry as the fish themselves would select. Whero failuro is 
complained of, i t  is commonly the case that a species of Gsh has been 
planted in uncongenial waters, or it has been forgotten that the limited 
amount of fish food atforded in the mater cau only sustain a correspond- 
ingly limited weight of fish. 

When they undertake to stock the Have1 at Potsdam with one or two 
year old salmon, bought anywhere, failure is to my mind certaiu. The 
lako trout lives in  lakes and resorts to rapid brooks to spawn on stouy 
ground; tlierefore I hold i t  to have been wrong to plant the fry of this 
fish in lakes and carp ponds as soou as  they Iad absorbed tho yolk.sack. 
The same is true of tho brook trout introduced from North America, 
whose fry were planted in lakes, mhilo they naturally inhabit stouy 
brooks. Vain Iconsider the turning out of salmon fry at  the mouths 
of the &earns, and the plqnting of young Gerniau char iu brooks, for 
the former is a t  home in brooks, tho latter iu lakes. The grayling ic3 
not so widely distributed as the trout, and i t  is difficult to determine, iu 
case of a river not already inhabited by this fish, whether it is suitable 
for grayling or not. I n  some instances the plauting of grayling con- 
t'inued for soveral years has been unsuccessful; probably these waters 
are not adapted to the species. 

Where, however, the appropriate conditions of existerice are afl'ordecl 
the fish, and there is no lack of sustenance, success is not wwting. 
The transplanting of our brook trout to Australis, of our carp to Amer- 
ica, of the California salrnon aud the brook char to Europe, are facts 
that admit of no doubt. 

The successes of tishadbure are, of COurRe, more readily observable 
when small bodies of mater, brooks or lakes, are stoclred tliau in case 
of large river systems; they are easier recognized in tho culture of local 
fishes than of the migratory lriuds thal run to the sea and spend most 
of their lives there. 

SUCCESS O F  SALMON AND SEA TROUT CULTURE. 

The BlLinc.--Von Winterstein roportsYroin the Mosel district that the 
increase of salrnon in the Priins is xearly inore evident. In  tho Saner 
the yield is extraordinarily abundant, as well as at  tho junctioii of the 
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Sauer and Mosel. I n  the Lower Mosel the salmon catch is satisfactory. 
Baron von Ducker, a t  Menden, says that tliere are a good many salmon 
in the Xuhr as far as they could ascend iu the long-continued low stage 
of the water over the almost impassable dams on the Bnbr (with 2% favor- 
able stage of water they used to ascend as far a8 IBerdecke), so that 
the Westphalian fish-culturists may have the satisfaction of asserting 
that they hare accomplished something. At  Werden, for instance, sal- 
inon of a11 sixes can be seeti morning and evening continually leaping. 
I t  is an interesting circuiiistance that a t  Witten, in Beptember, Mr. 
Carl Lohmann took a 64-pound salmon in the Rnhr with an artificial fly, 
a red palmer20lnillirneters long. At Hattingen niariy salmon have been 
takeri-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  Muhlheim. I n  the Main salmon appear inore plentiful 
than fornierly (report from Hammelburg). The greater part of the 
Rhino salmon are caught in Holland, and the most of them come to the 
market of Kralings-veer. Sirice 1870, when the fish-breeding establish- 
ment a t  Iliiuingeea carno into German possession, a great number of 
salmon fry have been turned out in the Rhino Valley. The followjiig . 
table shows that since that time the salmou fishery has improved, though, 
to be sure, it camlot be shown how much fish-culture has contributed to 
it, since the fiiinl result is the product of sundry factors in part unknown. 

CONDENSED STATEMENT OF RECEIPTS O F  SALMON A'l' KRALINGS- 
VEER. , 

1870 ..................................................... 21,687 
1871 ..................................................... 23,209 
1872 ....................................................... 32,225 
1873 ..................................................... 55,384 
1874 ...................................................... 77,050 
1875 ..................................................... 56,43G 
1876 ..................................................... 42,203 
1577 ..................................................... 44,580 
1878 ...................................................... 40,691 
1870 ...................................................... 35,914 
1880 ....................................................... 41,736 
1581 ............................................. . . - - r . .  44,376 
1882 ........... ...., ...................................... 68,079 
1883 ...................................................... 79,008 

For the months of October, November, and Deceinber, 1883, it is as- 
surned that the catch will average as in t h e  thirteen y c m  preceding. 
I t  will be Seen that 1583 is the best year since 1870, even exceeding 
1574. 

From the Eins district Von der Wengen reports that in July of this 
year, in the  Werse, a t  Munater, the rim of salmon was very good. The 
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Weser, according to (3. Seelig, in Cassel, is 'now richer in saIinon than 
formerly. 

The Elbe.-Prof. A. Fric, of Prague, comniunicates the iuforrnation 
that so many salmon were caught in the valley of the Elbe in Bohmiia 
that the price sank to one mark (24 cents), and in J u u c  to half a mark 
per pound. Between 
Leitmeritz and Koliu, according to tho testimoiig of G. Podhorsky 
(fislierrnao), inore than 1,000 salnion have been cnaght this year, a 1iu1n- 
ber ltitlierto unheard of. The most of them meighecl S or 0 pounds. 
Schools of young salmon were ako observed in the M o l d ~ u  aud Elbe, on 
their may to tlio sea. 

The ISaaZta. though barred by difficult dams, v a s  visited by salnion, 
and several were taken in tlic Upper Saale. Count ltantzau, at Ereiten- 
burg, in Holstein, reporLs that in tho Stiir the salmon merc more oban- 
dant than Sormerly. 

The 0der.-According to nigh Forester Ahlborn,. of S(+!iiinthxl, the 
iiicrezse of snlmon in the Ruddow for t<he past four rears has been re- 
marlrable ; espeoidly have many more small and modium-sized salmon 
been observed. 

At Borliendorf many salmon were caught at the spamniug time, brit 
110 eggs fecundated. More o&cient supervision is desirable there. Ac- 
cordiiig to a reljort of the Fishery Union for East and West Prussiii, 
sinall s:Lllnon of tlie size of Swedish anchovies (Striimling) were obserred 
in great niimbers the past suinmer in tlie llrage. The fislielnien of 
Driesen had, as I am inforuiecl by Justice Prietz hiniself, ;t good catcli 
of salmon. There were cnugltt 64 salinon, of 14 to 33 pouucls weight, 
that brought 1.1. marks per pound, so that tlie fishermen received 1,400 
inarlis Sor them. This autumn the net fislicry is still better. At Dric- 
sen, up to the iuiddlo of September, 148 lish of 1G to 36 pounds had bcwi 
caught, and as the fishing season lasts till mid-October, tlte total catcli 
must bo reckoned at twice tliut riuinber at least. In tho Drege the 
ca,tcb at Steiubusch is reported likowiso good, and tho fisheriueii of 
Uscz, at the month of tlic ICudclow, are said to have talmi S salmon iu 
a single night. 

Jfeclilelzburg riut.rs.-Oouncilor Brussow traveled in tlt c spri ng with 
:ui official of the land district of Doberan d o ~ g  a pnrt of tlie Baltic 
coast to iiiqiiire iuto the results of the? planting of sa11n011 fry, mid wliicli 
lie fount1 to h a r e  been very considerable. ~ o r n i e r ~ y  in the ilisirict, of 
Doberm Gn a stretch of coast 24 miles long lived three see fishermw, of 
\vhorn two followed the fishery o d y  as a secondary occupation, and 
obt:iined but a scanty subsisterice. Since lSS0 tile snlriion fistiery has 
become inore important, :md now in the same district there arc eight, 
fisliernieri siibsisting euclnsivcly and Ni th comparatively awple earn- 
ings upou the sea fishery. Their catch consists miiiiiIy of salinon, sea 
tyout, and herring, with a few fliikfish and cusk. Tho magistrate of Wis- 
lnar reports that tho salmon fishery ha8 much improvod, sud that in 

Formerly it was more tlinii double these figures. 
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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 tlie W:mne mauy hundreds of salmon are now yearly 
caught. h i  consequence the magistrate has petitioned Horr Brussow 
to have 30,000 to 50,000 salmou 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 a m  sorry to say 
that undersized salmon are also caught and secretly sold. 
Scldeswig-Holstein.-TTon Stemann, at Rendsburg, writes that the 

Rhine salmon was extinct in these waters, but that now it is caught 
more plentifully than the sea trout. I n  the fall of last year fine speci- 
mens were sold a t  60 pfeuings (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 inclosuree 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 
o f 8  pounds each. In  1881 9 males of 3 to 4b pounds were taken, and 
in 1882 the first mature females of 62 pouuds were caught, and 6,000 
eggs fecundated. The Lnhnau and Wchrau have got a very good stock 
of trout and sea trout, through the planting of fry. The results of fry- 
Ijlanting always consist in increase. Between F1ensl)nrg a n d  Alsen- 
langballig many salmon and sea trout were taken this winter, which 
were in great demand, and brought the fishermen from 1.60 to 1.70 marks 
per pound. But a short time ago, in the neighborhood of Plensburg, 
a t  oiie haul 50 pounds of sea trout were taken, which brought the fish- 
ermen 80 marks. A t  Owschlag about 600 pounds of salnion and sea 
trout are cmght i r i  the winter. The Eider, below Rendsburg, yields 
many Rliine salmon and sea trout weighing from 3.to 7 pouuds apiece. 
The catch of salmon a8nd sea trout a t  the village of Brammer, which 
is very cousiderible for BO small a stream as the Jevennu, gives striking 
proof of the  increase of these fishes through the planting of fry. B. Els- 
ner, fish-breeder a t  Alt-Muhlendorf, reports that since the founding of 
the fish-breeding establishment, from a comperatirely small number of 
planted fry, noteworthy good results have followed. Of the fry of see 
trout liberated in 1851, accordirig to the statement of fishermen, great 
quantities (basketsfill) of tlie Aize of medium herring were caught at 
Eckeriifoercle iu 1882, in the basket-nets t h a t  stand in the bay of Eckern- 
foerde. In the spring of 1882 sea-trout fry were turned out at Neu- 
statlt, and nom, as the fishermen say, in the bay of Neustadt, small ,sea 
trout are taken at  every haill of the seine. Since great success ha8 been 
experienced in other parts of the province also, the fishermen, otherwise 
hard to convince, take a lively interest iu the matter. 

The German Fischerei Zeitung, No. 24, reports from London, under 
date of August 16, that the salmon fishery in Scotland has been extra- 
ordinarily productive the past month, so that the price fell to Gd. per 
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Pound. The rigidly enforced close season of the salmon rivers, thc pro- 
hibition of fixed instruments of capture a t  the river mouths, as well as 
the protection of tho young salmon and the spawning places in coniiec- 
tion with the vigorous employment of artificial salmon culture are gen- 
erally regarded as the Dost important causes of tlie improveinout in the 
salmon fishery. 

North America.-In the report of the Commissioner of Fisheries for 
1879 (published in Washington in 1882), pagc G9S, Livingston Stone 
luakas the statement that since artificiid 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, t h e  salmon have nerertlieless made a steady 
gain in numbers, or, iu 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 UULTURX OF BROOE TROUT.” 

THE DANUIIX.-T~O Fishery Union of Waldmiinchen has-since 18‘79 
yearly deposited several t#housand trout fry in tlie brooks tributary to 
the ltegetl. In consequence the catch of trout has considerably in- 
creased. 

THE ItIiINE.--Every fishery Iessee is required to tnrn out Searly in 
the leased waters 100 trout fry for every cubic meter of water snpply, 
and the tront-fishing is thereby reinarkably improved. 

Wiirzbzrrg.-The “Fish Brook” was fishless; it was stocked 1\ritl15,000 
trout fry per year for three years past, and nom it swarms with fish, of 
which the largest weigh a pound. 

Bibelhuuselz mar h’aarburg.-The mountain broolrs flowing into tho 
Lower Mosel are nom well stocked with game fish, and fishing is very 
remunerative. 

Bir EenfieZd.-Since 1878, 6,000 yonng trout have been yearly turned 
out in the Traun Brook Valley. Now trout oocur there in plenty; even 
in the vicinity where formerly trout belonged to tho rarities, edible 
trout are now again caught. The net result of artificial fish.c:ulture is 
here gratifying. 

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

Dcutz, on. the rSieg.-Franz Goebel turned out trout fry below Deutz 
eight years since. The Bsh ascend a t  high water as far as Dente, and 
many trout now occur there, a8 was not the case before. . 

Barmclz.-Burdet Chevalier stocked the brooks that he had bonght 
and rented with trout fry, and now Iins fur more edible trout in them 
than before. 
’ Each itom in tho following paragraphs, rolative to brook trout, so& trout’, char, 

grayling, whitofish, carp, and ools, is acconipuuied by a reforcnco to individual au- 
thority for the statomont. The names being niostly unknown to Amoricm rondcrs, 
they are omitted by tho trandator. 
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Tuchten, near Naheina.-In consequence of artificial fish-culture, the 
Ruhr and its tributaries in the neighborhood of Fiichten are now better 
stoclied with trout than formerly. 

lMcnclen.--Baron von Duecker caught, May 23, with n gray artificial 
0~7, between 4 and G o'oloclr, forty-four trout and one grayling, a conse- 
quence of the planting of trout fry in t'lie Honne; also on the Upper 
Ruhr he had a good catcli, especially on the spots where, in the spring, 
trout fry had been planted. 

TIIE WESER. &auterberg.-The improvement in the stock of trout 
through the planting out of fry is very noteworthy, 1 4  to 2 pound trout 
being taken much oftener than formerly. 

THE ELBE.-C. Arcus, of Cleysingen, near Ellrich, in the Hartz, sev- 
eral gears 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 reariug pond. On September 21, of 
this year, the water was drawn ofit' to cleausc tlre mill canal, and on that 
occasion 48 pounds of the finest trout were taken under the causeway 
bridge, besides small trout and fry in quantity. The millers OS the 
neighborhood also find to their astonishment beautiful trout in their 
mater-wheels, as has not in a single instance occurred before for a decade. 
From whioii may be seen the use of planting fry, and that i t  is not ad. 
visable to catch too sniall fish. The mill canal has a gentle current, 
muddy bottom, a smooth shore, a maximum temperatnre of 770  Fahr., 
ancl 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. Tho water is often much roiled by rains, yet the 
trout stay in it and (10 well. The fish turned over to the cook, even 
those weighing 18 pounds, had white flesh, Sat and toothsome. 

lirdnigsbruc7c in Saxony.-Through artificial culture trout are estab- 
lished in wild brooks where they clid not before occur. 

Tnz ODER. Sprottccu.-The town turned out trout fry four years 
ago, and in consequencc trout are now often tnlren at Sprottan. 

THE WEIGHSE i..-Miller A. Olrlert, of Somers-in-on-the-Bralie, catches 
fine trout for the table, the product of the planting of fry. 

C1wistburg.-A brook, utilized for trout culture, afit'ords an abundance. 
of table trout ibr private use and for sale. 

Mecklm7,ur~-Sc7~zcerin.-Tho northern outlet OS the great Schwerin 
lake had formerly XIO trout, but brook trout of G pounds weight are nom 
caught there-a result of fish culture. 

As I was fishing 
this spring a t  Walton, above Lo~idon, I ma8 inforined by my friend, T. 
R. Sachs, and other inembers 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 Tlialnes trout, lake trout and American brook trout were also taken. 
Certainly the catch ira ten times as great as a fern years ago. Formerly 

- 

Allow me to add a single instance from England. 
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it was understood that a Thauies angler needed three years for the capt- 
ure of a single specirneri of the giant trout living in the river. Last 
Year one gentleniau took SO good trout. Next to the late Mr. Frank 
Buckland, unqnestionably Mr. James Forbes has obtained the greatest 
return. He ha8 a small but very prettily arranged fish-breecling cstab- 
iishment near Oliortsey bridge, and in ten years has set free in  tlie 
Thames a total of 120,000 to 150,000 trout fry. At  Sunbury: also, lins 
artificial breeding been eEective in improving the trout fishery of’ 1 ha 
Thames. A t  the annual dinner of the Thames Presermtiou Society, a 
list was submitted of trout tnlren with the liook in a siuglc week in May, 
1883, lsetween Uhertsey dam and Kingston. It embr;lccs IS trout, 
weighing in theaggregate 100pounds 140nnces, thus awragiiig G pounds 
each. There was universal satisfaction over the success, and not a 
doubt has come to my ears that artificial culture deserres the credit. 

Mr. R. 13. Marston, reports in the London Field, of October 30, that 
Mr. S. Wilmot has in the International Fishery Bxliibition in Londou an 
11-pound New Zealand trout that was sent to him by tlic Otago Accli- 
matization Society; it was caiight with tho hook, and larger .wximcus 
are often killed. About twenty years ago trout eggs were sent f i . 0 1 ~  

l3:ugland 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 arc uiidoubtedly fiahioj’nrio. 

LAICE TROUT AND CIIAS.  

Oekonomierath Briissov, of Schweriii, Meclrlenbnrg, caught last 
winter in his lake, with the coarse net, scwrnl 3-pouiid trout. 

Zwatxen, near Jena.-The cliar flourishes very wcll in several ponds 
in Thuriugia. According to Oberbiirgernieister Sclinstcr, o€ Preiburg, 
the ,wiccess of the planting of char iu the Laka of Constance ia beyond 
doubt. 

GRAYLING. 

(Reports are given from seven diflereut localities, showing ill each case 
an increase of grayling resulting from the planting of‘ f i . ~ . )  

WHIT1CFISI-I. 

In  the Scbleier Lake in the Bavarian Alps, in the :lntumii of 1552, tho 
first ripe whitefish were taken. There were Coregonus nzaraxa, tho well- 
known fish of the Madui Lake, which have beeu introduced to tlie for- 
mer locality since 1878 by tho Germen Fishery Union. 

Success has likewise ntteuded khe introduction of Coregoms Wart- 
manni, the “blaufelchen” of Lalrc Constance, iuto North Gcriuan lakes. 
A spent nialu was taken Bebruary 24, in the Talter Lake, a part of 
8pirding Lake. According to Professor Benecke, i t  was 34 centiUiCterS 
long, 7.5 centimeters high, 4 centimeters thick, aud weighed 306 grams. 
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On both sides were visible, on seven rows of scales, the remains of the 
excn;&cences of the spawnirJg season. In  the same lake a'mong smelts 
there wa8 taken, April 6, a second specimen of 6bblaufelchen,77 which 
was identified by Professor Benecke, and which measured 32 centimeters 
in length, 7 centimeters in height, 3.5 centimeters in thickness, and 
weighed 284 grams. 

Mr. Ohlert, of Somersin, in West Prussia, reports tliat Mr. Caspari 
took 60 blaufelchen with tlie coarse net in winter in the Suinrniii Lake, 
where formerly only small maraeua occurred ; three years ago fry of 
Madu marmna arid blaufelchen were introduced. Professor Benecke 
identifled 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 blaufelchen. 

(Five other instances are given of successful breeding Of the mhite- 
fish iu German lakes.) 

CARP CULTURE. 

8prottau.-A few years since, two-year old carp were placed in the 
Sprottau, and fine large specimens were taken this summer. 
Pohdaat, July 15, lt)SS.-The planting of carp in the waters of Pots. 

dam district has  been attended by evident success. 
Bemieuchen ( X a x  vow. dem Bwne).-Since the lakes of Berneucheu and 

the Mietzel have been regularly stocked with yearling carp, these waters 
have been woriderfully productive of beautiful, p e n t  table carp. The 
same is true of the Biitzen Lake of Diilzig, but there it mas not possible 
to catch great, numbers of carp until,  last winter, the net was eularged 
so that the whole lake could be swept at a single draught under the ice. 

The success was complete. The net contained all the fish i t  could 
bold, mainly carp. ' rhe largest of these, about 4,000 pounds weight, 
were taken out, and the greater port 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 aud rivers 
very good results have followed, in several cases within my own knowl- 
edge. This fall a spring pool, unconnected with any othcr 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 specimeus of eel fry had been 
placed here to observe the growth. 

On the profitableness of eel culture, Mr. Nehrkorn-Riddagshausen 
(Braurisch weig) sags that a short time ago he had a small pond fished 
out that he had a few years before stocked with 500 young eels, aud 
h:it about  250 young eels were found, ranging from one-fourths to one 
kilogram ( 3 5  to 2.20 pouuds), some specimens weighingeven one and one- 
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half kilograms (3 .3 pounds). The cost of ih6 above BOO et 18, post paid, 
amounted to G marks ($1.92); the proceeds of the sale of' 200 erls \.\'as 
200 marks ($G4); some 50 partly-grown eels translimed to another pond 
had, besides, a value of 20 rnarlrs ($6.40). Such success should iuduce 
owners of stagnant fish waters to make a trial of eel culture. 

Of special interest is the at,tenil)t- to introduce tho eels to the waters 
of the Danube, where, as is well linowu, this fish does not occur. As 
the Bavarian Fischerei Zcituiig, No. 13, reports iLt Grossouiehririg, war 
Iugolstndt, about the middle of Juuo, iu the old bod of the Danube, 
there was taken ai1 eel 60 centimeters (83.7 inches) long, weighing 600 
grams (18 ounces), which was very lively and well fed. 

53.-NOTES ON COP), BIIRIRIP, ETO., AT O O L D  S P R I N G  ILAKEOR. 

B y  FRED RIATI#ER. 

[From a lotter to Prof. S. F. Bnird.] 

At high tide the tom-cod (microgndus) run up t,o the hatchery and eat 
the fresh-water shrimp, gamnarus (?). I have D fylre-net set, and took 
ten of tbern to-day, aticl all had their stomachs crowded with this food. 
At high tide the water near the hatchery i8 only of R density of 1.02 to 
1.05, and I hare there taken inonhaden, bluefish, toiii-cod, Nurmnoides 
gunnellus (L.) Qill, and a species of Pleicronectes which I have not worlied 
out. 1: see that the AI.  guiznellus, tom-cod, ant1 the flat fish will soon 
spawn. Hare only tiklten one gunnellus; kept it a week in D j a s  of salt 
water, aiid it died to-day. I ts  eggs were large and within a few days of 
ripening. It liad only one ovary. 

COLD SPBING HARBOR, N. Y., October 14, 1853. 

iM.-OARP CAUGHT EN OGEEOIIEE RIVER. 

B Y  GEORGE A. IIUDSON. 

[From :I lcttor to Prof. S. F. Baircl.] 

I sent to the National Musewn today soine small fish which were 
caught in the fresh wetar of the Ogeechee Ri\w, in a trap which had 
been set for herring, rockfish, &e. Being the 6vst of the kind ever 

SAVANNAII, CA.,  April 14, 1884. 
seen in this section, they are sent to  you for identific a t' 1on. 

NOTE.-T~O fieh seut by Mr. IIudeon arrived April 16, 1884 (N. M. Aoc., No. 14280), 
and proved to  bo fivo carp of about o m  pound woight.-C. W. S. 
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63.-?ARP A P P E A R  
- 

PEISRUARY 7, T A K E  TIIE PIOQJ<, AND AJLE 
EXOELJJENT EATPING. 

B y  B. D. P A L M E R .  

Being under the impression that, in this Iatitucle, carp spent the en- 
tire minter in the mud in a state of torpor, I was greatly surprised by 
seeing one spring out of the water in my poiid last Thursday, February 
7, within thirty-six hours of the disappearance of the ice mhicli had 
covered the pond for six weeks preceding. I tried my hook and linc 
and caught fire. Every day since, they have come to tho surface for 
bread, although one day the mercury W ~ I S  as IOW as 380. To-day they 
took the hook as freely ds in snmnwr; and I canght 30-ranging from 
5 to 13 inches in length. They rvere par- 
ticnlnrly good, being firm and delicate; much better than those caught 
in the summer. This size are much better as pan-fish 'than tlic very 
large fish. 

Nearly all were scale-carp 

SANDY SPRING, MD., Pobrzmry 13,1884. 

3G.-COM1231ON DE PJl3CICU-LTUIZA DE L A  n E P U B L I C A  MEXICANA. 

B y  A L F R E D  V. LA M O T T E ,  

[Comisionndo Geuerzl.] 

Witli regard to the foundation of the Mexicnu Fish Cornniission, I 
would state that last rear the Government of Mexico opened communi- 
cation with me relative to tlic €easibility of restocking its waters wit11 
good fish. This culniinated in my going to Mexico nncl making :in ex- 
:\mination of the principal waters of the central portion of'tlie republic 
in connection with other investigations which they widied made. On 
the receipt and acceptance of the reports, tlie Government teudered to 
me the honor of comrnissiouer of' fisheries for the republic, which I ac- 
cepted. I proceeded to locate B national 1i:~tchery at tlie springs of 
Chimeslapan, in tlic State. of lfexico, and carp breecling ponds in thc 
park of Chapultepec, as  I believe this latter fish will thrive well in 
most of the small lakes. On my return to Mexico, a Board o€ State 
Corninissioiiors mill be appointed for each State, and will proceed as 
rapidly as circurnstanccs will permit towarcl stocking tlie rivers and 
inl;~nd waters. After coinpleting my inspection of' the riwrs aricl 1aBes 
this Scar, T can forin a more correct idea of my future movements, but 
so far as my present lrriomledge goes, I can see no rea8on why fish 
slioultl iiot abound in the waters of Mexico. 

' 

QLZN ELLEN, CAL., April 8, 1854. 
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W.-NOTEU ON F I S M I S G  PRQDUUTU EXPORTED FROM SAN PICAN- 
C‘ISCO, CAL., DUHING THE YEAR 1883.‘J 

B y  W. H. DALL. 

The following notes and tables give the result, of a laborious search 
through tho cletailed exportations cited i u  tho Market Review of Son 
Prancisco, upon which the accuracy of the figures depeuds, except 
cept i i i  tlia case of exports by rail, which iu the railroad ttlbles are given 
in pouiicts of freight without valuation, so that the value has been nr- 
rived at  by ;issigning au assumed value derived from the average value 
of siiuilar material exported by sea. This may bo B little too high, as 
the weight of cases, Stc., are probably included in the returns, but there 
is no doubt that the valuation of tho shipments by sea (except in the 
Uiatter of a few sttlndard articles like canned salmon) ia grcstly uuder- 
estimated. 

Tliese notes and tables give iuformation which has n certain value, 
even if merely alqwoxiinate in precision, and which cannot be found 
clscwhere. It was thought, therefore, it might be acceptable for the 
Fish Commission Bulletin. 

Table 1 shows the exportation by sea and rail of iuvortebrate pro- 
ducts. No ztbsolute form being required for exports tlie classification 
is coufused, but is given jus t  as furnished by shippers. 

The dry shrimp meats are prepared by the Chinese in California, win- 
nowed of their shells (which go to Chiua as a valuable fertilizer), and 
are sent not 011137 to Chiua but Thorover large numbers of Chinese are 
found-as A ustralia, Eri tish Coluuibia, Hawaiian Islands, and Peru. 
The value of this apparently almost worthless fishery carried on by a 
few miserable but industrious barbarians is certainly surprising. 

The coluinii 6‘ Ualiotis” includes not only the shells which alone ara 
shipped to England, but the dried meats of HaZiotis rufescens, which are 
prepared by fermenting under B bed of horse manure and then desic- 
cated i n  the sun. These last form tho bulk of tlie exports to China 
arid Chinese coloiiists in other countries. Under the head of ‘ 6  pearl 
shell” are iucluded ouly tho shells of tho “ pearl oyster ’’ fished in the 
Gulf of Califoruia aiid brought tlience to San Francisco for transpor- 
tation to Europe. Tho colt~~un of ‘‘ shells nnspecified” includcs both 
Ealiotis and pearl-oyster products as well ,ZS a small proportion of shells 
used for L‘ shell work” or scientific purposes. There is unfortunately 
no means of classifying the diff’ercnt sorts of exported shell. 

The shipments by the Southern Pacific Railway inclndo chiefly goods 
en route for Europe vi:$ New Orleeus. Those by the Centrul Pacific 
probably go to Europe via New York, excepting the slnali quantity 

*Road before tho Biological Society of Wnsliington, April 5,  18d4. 
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___. - 
Shipped to- s h ~ ~ p e .  ::,;: Haliotis. Ponrl shell. 

__- 
................... ............ Australia $2,820 $18 

1 ritmh Columbia 168 
Chinb ....................... 73,785 $20,288 18,780 $0,885 
ELgland ............................................ 13,402 ............ 
E’rsnce ..................................................................... 
aawaii  ..................... 4,700 ............ 845 
New York .................................................................. 
New Zealand 
Panama. .................... 70 ................................................ 
Perm ........................ 1,231 ................................................ 
Central Pacific Railroad ................................. .-I.. .............. 
Southern Paoific Railroad .................................................. 

Total values .......... 82,801 1 26,288 1 20,105 0,885 

........... ............................................... 

............................................................... 

-__-__.____- 

used by manufacturers in the United States. Good quality of pearl 
shell, especially of the selected Ealiotis, is now cited a t  over a dollar 
a pound for fine buttons a n d  pearl jewelry. Only the Haliotis shell is 
the product, of our own shores, the others being from Mexican waters. 

ungt&d. Valuo. 

....................... 92,847 
108 

$3,005 Ig2,518 
03,255 (0, 002 

1,ZtiO 1,200 ........................ 6, (114 
1,818 1,818 
200 200 

79 
1, 281 

70, $30 70,700 
278, 187 278,187 

425,085 570,254 
------- 

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

Fish unspecified, caunecl fish, and dry fish are ch1e0y cod products; 
canned salmon seems to be always so specified. “Fish boue8” go to 
Chins for manure. 4‘ Fish wiIigs” are the lateral expansions of the skate, 
which make a gelatinous soup; ‘;fish sinews” are a kind of isinglass; 
‘6 Chinese goods” are the male organs of tlie sea-liou, dried, used as an 
aphrodieiac ; the galls are used in cleaning sill: ; all these are exclu- 
sively prepared and shipped by and for the Chinese. 

Much of the oil shippcd was unspecified j the a,niouut of 6‘ fish oil 7’ 

given is only that specified to be bncli; the total mas perhaps twice as 
much more. Of walrus ivory 31,120 pouuds were received in  1853. T t  
is nom extremely high, quoted at  $4 and $4.50 ir i  New York, though the 
valuation of the shippiiig list is ouly $1 per pound. Two iiundred and 
eighty barrels of walrus oil were taken. 

Of whale products not included it1 the table thero were 1,208 barrels 
of sperm oil, 11,917 barrels of whale oil, and 162,241: ponuds of whale- 
bone obtained by tho  fleet of 1583. Oil works for refiniag tho catch 
have beeii recently established in San Francisco, and but  little of tho 
oil will hereafter come east. 

The canued salrno11 statistics represent the movement a t  the port but 
not the total catch, mucli being shi1)ped from the Colunibia River and 
Victoria. Of 155,000 cases of MasIra saluion canned in 1853 only 
36,000 were shipped frotn San Pra~icisco. Tho inoveinent in canned 
salmon will be largely decreased hereafter, as the Nortlierii Pacific Rail- 
Fay will now ship and control the movement of all salmon bound east 
by rail from the Columbia, leaving to Sax1 Francisco arid tho two other 
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roads only the catch of the Sacramento River and a few small streams 
'of the California coast. The mackorel of t4he table is all Eastern mack- 
erel; most of the herring is Eastern. The sardines are mostly American, 
nhich arc rapidly driving out the imported article, of which only about 
10,000 cases reached California from all sources in 1883 against over 
13,830 cases reported in 1882. 

TABLE Z.-Goods shipped by 8ea and rail from San P'ranciew, Cal., i n  1883. 

-- ---------- _ _ _  
Total valqos cxportod ___.__ 1 $31,154 1 34,445 I 2,074 I 1,080,530 I 1,405,804 

Total pnckngos or pounds . . 1 4,274 1 84,750 1 ::;3: 1 2,770 -------- 
Totnl values cxported ...... $22,181 396, 641 47.378 

143 
216 

2,618 
99 
4 
2 
18 
18 

513 

_- 
I 1 I 

........... ............ 
............ ............ 
............ ............ ............ ............ ............ 

Central 

Railrond. 
Goods mnnifestod for. 

FiRh, unspor.i6od ......... .pkga.. 
Fish onuned ............ .cnsos.. 
Codfish ............... pkgs.. 

4 181, bones ................ ~ . a o . .  
Piah wings ................. .do.. 
Dish sinews ................. do 
Earring, dry or wct ........ do. .. 
Mnokorol .................. .kite.. 
Sardines ................... cnms.. 
Salmon : 

I$y fish, goneral .......... ..do .. 

Canund.. ................ do.. . 
Pioklod.. .............. .bble.. 

Fidi oil.. .................. .bbls.. 
Chinoso goods ........... ..pkgs.. 
Son liou pnlls.. .............. do.. 
Wnltus ivory,. ......... .poiinila 
8oalrrkins ................ .cnske.. 

Sinokod ............... .pkgs.. 

26 1.321 319 1.257 
156 1,123 1136 120 
2 1,105 336 125 
18 ............ 108 .......... ............................................ ............................................. ..................................... 12 
23 2.500 .......... 6 
14 ............ 27 13 ............ ao 145 237 

4,035 74,070 .......... 1,003 ............ 3,083 ................... ............ 3 ................... ............ I, 425 ................... .......................................... ............................................ ........................................... ......................................... 

Totnl pncknms or  pounds .. 1 -  5.738 1 0,086 I... ........ I 12.409, 410 

1,630 

75 
1 

1,250 

5,168 

...... -- 
40,094 

China. England. 

65,059 ..................... ..................... ...................... ............ ............ ............ 
9 

05,068 
-__ 

---__ 
sse, 906 

Pounds. 
1,140 ............ ........... ............ ........... ............ ........... ........... ........... ........... 

$GO 864 
11:.~ig 
10,690 
30,717 
3,838 
350 
277 

8,753 
313 

$017 

Southern I 
Railrond. 
Paoillo Values. 

I 

Fi8h unspociflod ......... .pkge.. 
Fish:. ................. .casos.. 
Cod61111 ................... pkgs . 
Dry fish goneral ........... do .. 
Disli I)o;cs ................. do. .  
FiRh ............... .ao. 
Piah sinews ................ .do 
Errrinc,  dry or wet. ....... do .. 
Mnokorol .................. kite.. 
Snrdinos ............. .----.cases.. 
Salmon : 

Ciinnod .................. do .. 
Pioklod.. .............. .bbla.. 
Smokod .............. .pkgs.. 

Bidi oil ............. bbla.. 
Cilineso goods ............ .pkge.. 
son  lion galle .............. a0 
W i t h e  ivory.. ......... .pouuils.. 
sealskins ................ .cnek,. 

Poundr. 
2,301 288 ............ 20,390 .......... 242 ....................... 
1,654 61 ....................... 
179 ................................. ............................................ ............................................. ........................................... 
169 .................................. .......... 13 ........................ .......... 03 ....................... 

1,125 4 327 2 10.024,840 .......... 1: 062 :.. ......... 1,033,040 ........................................... 
250 .................................. ......................................... ............................................. ................... 2,060 ........... ............................ 430,540 -- -_- - 

I 
18,207,875 2,320,024 

176,190 70,431 ........... 50 ........... 1,702 1 4(19 ........... ........... 77 

650.480 803.84b 
.......... 4,210 

--- -- 
14,104,185 1 .......... 
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salmon, fur-seal skins, pearl sliell 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 shipinents to Peru and 
Brazil. Oceanica embritces Apia, Bonham Islands, Borabora, Fiji, and 
Tahiti. 

There was hardly any specified movement in shell-fish, most of the 
excellent cnnuecl products being consn~ned a t  home or as ship stores. 
A single sliipmeiit of six cases oysters to Mexico is noted. 

The total exports of the port of Sa11 Francisco by sea in.1883 were 
$47,649,172 ; the total exports of fishery products not including whale 
products mere about $4,000,000, or nearly 0 per cent. of the total. It 
is probable that no other port of the United States can show a greater 
relative valuc of exported prodnots due to the fishiug industries. 

WASHINGTON, D. C., Mat+clh 5, 1884. 

58.-IN REGARD TO TME “SEA-SERPENT” OF LITERATUBE. 

B y  Prof. SAIPIUEL GARMIAN. 

[Prom R letter to  Prof. S. F. Baird.] 

I have no idea that we shall ever find a huge unknown lung-breath- 
ing Saurian as a fouudation for the stories. The existence of types of 
extinct Saiiria of various geological periods is possible bat improbable. 
The geological record is very incomplete. I n  the main i t  is the shoal 
water or shore and surface forms of the sea, and the laud forms, that, 
have been recorded by geology. And this record has become indistinct 
or eutircly obliterated by changes in the rocks in the early formation. 
The earliest forms were marine and the depths were the original con- 
tcrs of divergence. The earliest f o r m  of animals iu regard to solidity 
were like those now 1i;ring in great; depths, i. e., they wero gelatinous, 
flabby, or loose in structure, and not bony and hard or such as  would be 
preserved in the rooks. I n  consequence, i t  seeins as if our hopes of solii- 
tions of problems of origin and divergence, of knowledge of the beginning 
itself were best placed on the rosults of the study of animals in concli- 
tiotls most siinilar to  those of the beginning, on the results of deepsea 
researches. Within n. few years our imperfect apparatus has secured 
from great depths a host of strange creatures, but none of the largcst 
or strongest. I n  fact, we have had Hcarcely more than mere suggestions 
of‘ what m~iy exist, and, in view of them, should not be surprised at 
anythiug that may come up. sea-serpent,’ yet unknown 
to scientists, i t  is likely to prove a deep-sea, fish or Selachian. 

If there is a 

CAMBRIDGE, MASS., January, 22,1884. 
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VOI. IV+ No. 9. Washington, D C.  April 24, 1884. 
- -_ .___. 

- _  ~ _ _ _ _ - ~  -- - 
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59.-NOTES ON THE U O D  U I L L - N B T  FISEKERIES O F  BLOUUESTER, 
ll1ARSq 1883-’84. 

B y  Sa J. MARTIN. 

[From letters to Prof. S. F. Brtird.] 

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 2lg pcpnds 
apiece, while those caught on hand-lines average 13 pounds apiece. The 
pollock caught in nets are all female fish full of spawn. There are three 
boats which liavo 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 fell. Forty sail of’ smell craft which were out 
two days on the pollock grounds came in with 2,000 pounds. There 
will be more cod gill-nets used this winter thau there have been before 
since they begTun to be used, There are no sperling this fall, so that 
most of the boats will use nets. 

, QLOUCESTER, MASS., October 28, 1853. 

There are five boats fishing with the cod gill-nets. They are doing 
first rate in catching pollock and cod. 

The schooner 5. W. Craig, of Porthnd, one of the high-line pollock 
catchers, was in here last Wednesday. I went aboard to see the sk ip  
per and gain what information I could concerning the pollock fishery. 
The conversation rau thus: “How do you find the pollock, captain9” 
‘ I  Polloclr! there ain’t none. I have been out two days with 12 men and 
got 2,000 pounds; that is bad enough.” I said: “They are catcliinga 
good many pollock in nets. Do you see that sinal1 boat coming Pl q a t  is 
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 
thern91” ‘LOff on a spot of rocks dalled Brown’s.” The captain said: 
‘‘I will get some spirling to-night, and go off where they have got their 
nets set. We w i l  give them fits, if we can get some new spirling.” 1 
answered: 4‘ 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 Sam. T 
thiuk that you can catch fish with spirling as well as  you can with 
rets.” I said: “No, sir; you can’t do it.” 

Tho next day he went out with some new spirliug to where Wiley 
wa8 hauling his nets. (The latter had picked out a dory full of cod and 
Pollock.) He let go his nncthor close to the nets. He ordered, L‘A1l 

Bull. U. 8. I?. O., S A 9  



130 BULLETIN OF THE UNlTED STATES F18H COMMISSION. 

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 9” ‘ 6  That beats all,” he replied; (‘ we never felt a 
bite. I am going to Boston to order 25 nets.” 

GLOUCESTER, MASS., OCtObeY 31, 1883. 

A month ago there was one boat usiug the cod gill-nets; today 8 
boats have them. The boat Gracie started four weeks ago tomorrow. 
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 24 fathoms deep, with R SB-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 minter, &s the sperling are scarce. 
The prospect is good for a large school of fishl 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; 
today there are 26 boats, with an average of 15 nets each j that is, 300 
nets in all, or 19,500 fathoms of netting. All that is set to-night in 
Boston Bay. Thoro are two in Ipswich Bay. The schooner Onward 
went out to-day with 35 nets to set in Ipswich Bay. The schooiier 
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 $1,066.78. 
There were seven men in the crew, and they made $124 each, which is 
not a bad sum to take in one week. Two clays 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 dojng any- 
thing, bait is EO scarce. 

CLOUCESTER, MASS., Nowember 18,1883. 

Duriug the past six nights 457,000 bounds of fish have been caught 
in Boston Bay with cod gill-nets and landed in Gloucester. Four boats 
fishing in Ipswich Bay landed 65,000 pounds during the same period. 
There are 35 vessels now using coil gill-nets, which number, I think, will 
increase to 40 by the 10th ofDecember. Boats fishing with hand.lines 
catch only a few small fish. Bait is high; spirling brings 60 cents a 
bucket. About all the fish caught in-shore is by nets. I f  they could 
be knit fast enough the whole fleet would have nets. Fishermen buy 
twine and the wouien knit tho nets. Bverybodyis at work. Some boats 



have been, waiting four da3s for the glass floats. A great winter's work 
is anticipated. 

GLOUUESTEB, MASS., November 25,1883. 

The amount of fish landed duringihe month of November was as fol- 
lows: Fish caught in cod gill-nets, 1,330,000 pounds codfish, 174,000 
Pounds pollock. Fish caught in cod gill-nets landed at Rockport and 
Portsmouth during the month of November, 183,000 pounds. Cod nets 
fake the cake. 

(~LOUOES!~'ER, MASS., December 3,1883. 

Last week the cod gill-nets landed a t  Gloucester 590,000 pounds of 
fish. There was also landed a t  Portsmouth and Rockport 84,000 pounds 
which had been caught in Ipswich Bay by 6 boats. The fish lhnded in 
Qloucester mere caught in Boston Bay by 33 boats. The gijl-nets catch 
not only cod but pollock, puffers, monkfish, and dogfish. The three 
puffers caught last week all contained young. The oodfisb averago 26 
pounds apieco aud are mostly sold to split a t  12 cents rt pound. The 
cod gill-nets cost $12 apiece last minter, and this winter $14.25 apiece. 
W e  much need something to keep the nets from rotting. Some boat8 
having used their nets about five weeks now have to get nqw ones; the 
nets arb 60 fatholns only. If the nets rot as fast all the minter as they 
do now, ;each man will require three uets before April 1. These will 
cost $43 mithout the floats. The floats cost 22 cents apiece, which is 
too much. The catch of fish varies very much. I n  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. 

GLOUUESTER, MASS., December 9, 1883. 

During the past week there have been landed a t  Bloucester 430,000 
Pounds of fish, a t  Rockport and Portsmouth 81,000 pounds, 8nd at 
Gwamp&cot 48,000 poundtl. 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 wee&. There are five 
boats from Bwampscot using nets, having failed to do anything with 
hand lines. The business of the glass-blowers and the net-makers i s  
good. 

~ L O I J ~ E ~ T E R ,  MASS., December 16,1883. 

During the past week there have been lnnded rtt Gloucester 18G,OOQ 
Pounds of codfish, a t  Rockport 48,000 pounds, and a t  ~wampscot 34,000 
~oi~nds, 'aJl taken in the cod gill-nete. During three nights of the week 
the men were unable to haul their nets. On Thdrsdoy 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 
wore set in the same place. Some of the boats then shifted their nets 
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3 miles OE shore upon a soft bottom. Here they caught 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 cad gill-nets, 1;120,000 pounds. 
Fish caught in cod gill-nets landed at other ports during the month of  
December, 300,000 pounds. 

GLOUCESTER, MASS., January 1, 1884. 

All the vesselsusingthe cod gill-nets are in Ipswich Bay. During the 
last ten days the weather h;s not bern favorable for fishing. Sixty 
thousand pounds were landed at Portsmouth last week. I n  Ipswich Bay 
the fish are in one place. Four hundred nets are set in a place one- 
half mile wide by one-half mile long. The nets are across one another. 
The vessels hove set their nets all over the bay, but  fiud only a few scat- 
tering fish except in that one spot. There they get good hauls every 
mornii~g, when there is a cliance to haul the nets. The three vessels 
that  have been fishing on the Georges have set their nets in Ipsmioli 
Bay. Six boats have taken up their nets. 
The boats are too slnnll to  fi8h in Ipswich Bay, and they have put, their 
arets on larger vessels. I think we shall have a good report next meek 
The fishermen think strangely of she fish being in oiie place. They can 
find nothing on the bottom to keep them alive. 

One vessel has 40 nets. 

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 had 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 honie 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 
tho 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 cofl 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, 44 cents a pound the whole week. The netters uever get 
auy fish t h e  day before storms and have learned to prophesy their corn- 
ing. 

GLOUCESTER, MASS., January 20,1884. 
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Fish landed at  Gloucester during the month of January : Shore f i s h -  

GLOUOESTER, MASS., February 1, 1884. 

Vessels uskg  cod gill-nets have not done as well the past week as 
Previously. i n  Ipswich Bay there was a different school of‘ fish. ’ Their 
a\rerageweight was 10 pounds. The vessels are catching them on trawls. 
The netters are preparing for the February school. They hare doue a 
good winter’s work and still have two months in which to use their nets, 
Fifty-two vessels are using the cod gill-nets, and I think 80 sail of ves- 
sels will use t>hein next winter. Quite a number of the George’s Bank 
fleet will also use nets next winter. 

eries, with cod gill-nets, 843,000 pou~.~ds. 

GLOUUESTER, MASS., Pebruary 3, 1884. 

There were 305,000 pounds of codfish brought in by the ressels using 

GLOUOESTER, MASS., Pebrwry 18,1884. 

During the past week vessels using the ood gill-nets landed 340,000 
pounds of large cod a t  Rockport and Portsmouth. Some of the vessels 
using cod gill-nets have hauled up  for the winter, three of them having 
used up their nets;. 

cod gill-nets during the past week. 

GLOUUESTER, MASS., Pebruary 24,‘1884. , 

There were 1,803,000 pounds of cod taken by the gill-nets in Ipswich 
Bay during the month of February. There were 48 boats engaged in 
the cod gill-net fishery, most of which landed their catch a t  Portsmouth 
and ltockport. The gill-net fishing will continue in Ipswich Bay dur- 
ing this month. 

GLOUOESTER, MASS., March 3,1884. 

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

GLOUUESTER, MASS., March 11, 1884. 

The men fishing with cod gill-nets in Ipswich Bay have caught noth- 
iug to speak of for ten days. The boats, 42 in number, often catch 88 
f’ewas 30,000 pounds in one night. March 13 they caught 76,000 pounds; 
>larch 14, the same. The price is low, 18 aents a pound, to-day. 

GLOUOESTER, MASS., Narcli 17,1884. 

The vessels using cod gill-nets did well last meek, having landed 
(5.20,OOO pounds, The schooner Morrill Boy took 7,000 pounds in t w o  
nights in Ipswich Bay. These were mixed fish, some very large and 
&om8 medium size. These were half male and half female. 

GLOUUESTER, MASS,, March 23,1884. 

The cod gill-net- fishermen have also done well, Since last Monday 
they h a w  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 62 vessels using 
nets. At,present there are but  18. 

QLOUUESTEB, NAsfL, March 30,1884. 

The total amount of fish landed from the gill-nets thus far this season 

Pounds. 
bas been aa follows : 

In  November, 1883.. .................................... 1,987,000 
I n  December, 1883 ....................................... 1,120,000 
In  January, 1884.. ...................................... 843,000 
In February, 1884 ..................................... 1,8O3,000 
I u  March, 1884.. ....................................... 1,137,000 

Total ............................................ 6,890,000 
GLOUOESTER, MASS., April 3,1884. 

6O.-STATERIENT OB THE CATCII OB THE SEVERAL COMPANIES 
ENGAGED I N  THE SALMON BISHERIEB I N  WADIAX DISTRIUT, 
ACASELA TEBRITOBY, DURING TILE TEA& 1883. 

B y  WM. J. FISHER. 

KARLUK FISHING AND PACKING COMPANY AT' KARLUK. 

ICED sA~x0~. -3 ,250  barrels, and 13,500 cases of 48 pounds each. 
Vessels and men employed: Schooner Marion, 235 tons and 8 men; 
schooner Callistoga, 29 tons and 4 nen;' natives, 80;  Chinese, 60; 
whites, 16. 

ALASKA UOMMERUIAL UOMPANY. 

Eenai Station. 

KING SALMON.-260 barrels. 1 white and 8 natives. 

Aohiok Slution. 

RED  SALMON.-^^^ barrels. Schooner Olga, 20 tons; 3 whites and 
1% natives. \ 

Seal Bay Station. 

RED SALMON.-~OO barrels. Schooner Three Brothers, 20 tons; 4 
whites and 4 natives. 

Alexandrorski Stulion. 

RED SALMON.-6OO barrels; herring, 50 barrels; schooner Mary, 10 
tons, 10 men. 

CUTTING & (30. 

Eaaeilor Cunnwg. 

SA~x0~.-14,862 cases of 48 pounds and fifty barrels. Bark Courier, 
800 tons; schooner Manitee, 35 tons; 26 whites, 25 natives, 60 Uhinese. 

SAINT PAUL, EADIAK ISLAND, ALASKA, Deccmber 10,1883. 
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61.-BOME NOTES ON THE m U L L E T  PIBHERIEI. 

B y  BARNET PHILLIPS. 

XULLET FISHING ON THE WEST OOAST OF FLORIDA, AT UEDAR KEYS. 

The season for mullet fishing in the neighborhood of Cedm Keys be- 
gins about the last of November and continues until the first ten days 
of February, the best months being December and January. 

Tho fish will weigh from 2 to 3 pounds; occasionally a fish of 7 pounds 
has been taken. The gilI.net, seine-net, and cast-net are all used. Tbe 
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 dity’s work. The &ne is from GO 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 
ta.ken. The cast-not, a circular net, held in the mouth and thrown out 
by a movement of tlie arm, will take 100 fish a day, though BO0 fish are 
]lot uncommon. 

The fish are all shipped to  Cedar Keys. The gangs working seines are 
ostablished along the mast, as far down as Tampa Bay, and small 
6Chooners of from 10 to 16 tone carrx the mullet from the fishing camps. 

At Cedar Eeys the fresh fish find a ready market, and are shipped 
through Florida to Georgia? and to South Carolina, in ice. A great many 
fish are salted, and the row are cured. The method of preparing the 
roe is as follows : The roes are takon out carefully, and a peck of salt is 
used to the half-barrel of roe, and mixed with it. Tho salt and roe re- 
main together for G hours. They are then taken out, &rained, and 
placed on planks, and put in the sun to  dry. The roes are frequently 
turned. Whon 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. Oare 
has to be taken that they do not become too bard.* They fiud a roady 
market all over the country. 

Tho fish are split, cleitnsed, and dry Liverpool salt is put on them ; 
tlioy are then piled up or “bar~l~ed”  for 12 hours. A pickle is made, 
strong enough to float a potato, wliiah is then put on tho fish, and they 
are shipped in barrels of 200 pounds. 

Fresh fish are worth 29 ceiits each. Roes alono without the fish 1 
cent. 

Tho seines cost $125. Whon net and boat, are furnished, the owner 
gets one third of the gross sales of fish. 

Clear Water seems to be the limit  of tlie mullet fisheries, from Cedar 
Keys. The hands are principally white, one-eight& beiug colored, but 

* Iu Greece, where mullet are caught, the roes are prwarvod by the mmo prooese, 
only that when dried they aro clipped in melted bouemax. 
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there are more of the latter corning into the business. Mullet fishing is 
largely on the increase. 

In  shipping thp fish from the fishing station, ice is used, which ia 
taken from Cedar Eeys. 

OFF CHARLOTTE HARBOR, F L O R ~ A ,  January 29, 1884. 

MULLET FISHERY AT LA COSTA IN CHARLOTTE HARBOk. 

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 
a8 at Cedar Eejs. Last year the yield a t  this place wa~1,600 quintals, 
but for this season the catch has been very small, the fishermen believ- 
ing t h a t  the unusual cold weather has kept back the fish. The inen 
work on shares, the owner of boat and net taking one-third. The fish 
are worth in Cuba $3 a quintal and the roes $6. The fish begin spayn- 
ing in December. 

There is another fishing ranch for mullet on the same island, and 
one a t  Punta Rassa. All of them have done a poor bu8iness this sea- 
sea,. The general outfit for boats, nets, stores, &e., cost $3,000. 

, 

CHARLOTTE HARBOR, January 30,1884. 

HABITS O F  THE MULLET, OHARLOTTE HARBOR, FLORIDA. 

Mullet are found all the year round, but t h e  season for catching be- 
gins in August. Then they are very fat, but roes not yet well devel- 
oped. A t  the close of November and during December they are the 
fullest with roe. There are mullet which remain in Charlotte Harbor 
all the year round; they are small, and will average from three-quarters 
of a pound to 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 16 to 2 pounds, with occasional fish of frorri 
3 to 5 pounds. Sniall or young mullet are not found in Charlotte 
Harbor-so says. Mr. T. A. Gibney. My informant, however, ha8 
found exceedingly small mullet, evidently 'the young fish, at Saint 
Joseph's Bay, Oalhoun County, Florida. They we& SO small that many 
hundreds of them could be taken out of t h e  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. 

C%lRLOTTE HARBOR, OFF JOSEPHA KEY, Jan'Uary 31,1884. 
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MULL=%' PISHING 1N MONROE COUNTY, FLORIDA, AT PUNTA RASSA, AND 
SANIBEL ISLAND. 

Punta Bassu is the southern extremity of Charlotte Harbor. There 
is a mullet G~herg 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 oompang. Nets are used. The time of 
catching is about the same as a t  other points in Charlotte Harbor, 
tchough the fish aie 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. A t  present the postmaster, Mr. (3. B. Shulte, believes fish 
have diminished in quantity, 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 iieason, not because fish were scarce, 
but on account of lov prices. One of the gangs will return here about 
the 16th of February for what they call deep fish, such as sheepshead, 
redfish (Lioslomus philadeZphic%s), drum, and snook; this is the crevalle 
(Carangus hippos). These fish are rough-salted and sent to Cuba. 
Outfits come Srom K0y West. 

PUNTA .RASSA, Pebruary 1,1884. 

MULLET BISHERZES AT OLEAR WATER, HILLSBOBOUGH COUNTY, 
FLORIDA. 

This fishery is a fairly important one, being the nearest to Cedar Kej-8, 
the catch being forwarded to Georgia, South Carolina, and distributed 
in the surroundiug 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 tho 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 80me 12,000 
mullet, and the smack of 28 tons 50,000 fish. The men work on shares. 
The outfit comes from Cqdar Eeys. The business has been carried on 
with'good success for about four years. A t  Uedar Keys the fish bring 
24 cents each, the average weight being 14 pounds. Some small busi- 
ness is done in smoking the mullet a t  Point Pinales. There has been 
no diminution in the catch for the last five years. >Tith an idea of 
finding out how much oil these fish would produce, I was informed that 
15 dullet would give about one quart of oil. The method of bringing 
the fish on ice to Cedar Eeys seemed to be a very careless one, proper 
precaution not being taken to preserve the ice. A t  Cedar Keys there is ' 
an ice-house, the ice coming from Maine. 

OEDAR KEPB, ;February 17,1884. 
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6! . -ACCLIMATIZATION O F  BACMO QUINNAT I N  F B A N C E .  

By Prof. VALERY-MAYOT. 

[From a lettar to Raveret-Wattel, secretary of the Eiational Acclimatization Society. J 

I deem it proper to bring to your knowledge some details regarding 
the results of the acclimatization of the California salmon which .sou 
had intrusted to my care during the three years, 1879, 1880, and 1881. 

As you will remember, I planted the first and third hatch of salmon 
in our little river Lee, near iB source, whilst the second hatch was 
planted in the river HBrault, near th'e city of Ganges, in the heart of 
the Cerennes 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 Lee. As far as I know, no fish were caught in 1883, neither in 
the Lee nor in the HBrault j 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 

It is, therefore, probable that the salmon from the Lez and the HB- 
rault, finding i t  very difficult. to clear the numerou8 weirs which cross 
these rivers, to a certain number ascended the river Audo, half of whose 
course lies in the mountainouu region of Corbihres, and which has not 
so many weirs. 

Do you not think it would be useful to mli8ke new attempts to accli- 
matize salmon higher up the river Aude-at Quillan, for instance ? I 
am entirely a t  Sour service, if you desire that some such experiment 
should be made. 

length. - 

NATIONAL SCHOOL OF AGRICULTURE, 
Montpellier, November 11, 1883. 

6 3 . - D E P B E D A T I O N S  T O  O Y S T E B  BEDS BY S T A R - F I S E .  

[From tho Evening Registor.] 

It was reported yesterday that, between November 1,1883, and the 
close of navigation in December, there wore caught on oyster-beds ad- 
joining the Bridgeport public beds about 16,000 bushels of star-fish. 
Since October 1 they have destroyed over '300 acres. From six to ten 
steamers have been catching star-fish during tlie past six months, a t  au 
oxgense of $5,000. 

NEW HAVEN, GO"., April 5,1834. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 139 

64.-EOW TO COOH CARP AND TENCH. 

[From Chambers' Journal.] 

Oarp, after being kept a few days alive in water free from the vege- 
table substances upon which thoy feed, become a luscious and nutritious 
dish even cooked au naturel; but with sorrel1 sauce or it squeeze of 
]cmon, are converted into a recherc7d entrde. 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- 
priate here. With the economical Germans, however, thoy 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 singlo carp of about 
3 or 4 pounds weight, of each of which we can speak highly from per- 
Nonal experience. 

Sow.-They take a live carp, either hard or soft rood, and killing it 
by a blow on the head, bleed it in a stew-pan, then scale it well, taking 
O u t  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 resl; of tho 
dish would injuriously flavor the whole. Ever37 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 tho 
rest ofthe entrails for the soup of the first dish. This soup is either 
made witb the addition of gravy or strong meat broth, accompanied by 
hcrbs and spices, well Reasoned, and thiclrened with flour; or, wheu 
intended as a meager dish, with that of a strong broth of ally other 
kind passed through tho sieve, a bundle of sweet herbs, and a season- 
ing of fine spices, salt, &c. 

SrEw.--Por the tsecond dish, or stew, liaving slit ~ i p  the carp ou one 
hide of the backbone, throiigh the head, and quite down to the tail, cut 
oft'the head with a good shoulder to it; take the largest half of the 
body, containing the baclrbono, and divide it into three pieces, which, 
with its portion of the head, are to be put with tho blood in the stem- 
pan, where thoy are dressed in any of the numerous ways of stewing 
fish, by putting in three or four glasses of ale in lieu Qf 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 unusual t o  add a little loinon or linie juice. 

pRIED.--Por the fry, or third dish, tho rcmainiiig portion of the fish, 
divided as for a stow, is well dredged kith flour, and friod brown and 
crisp in oil or clarified butter. Thus, particularly i i  a few savory force- 
meat balls, composed in the usual manner wit>h the fish which makes 
the broth or gravy, be boilcd in the soul), there is a dish not far removed 
from the richest turtle soup; a second dish in the stew may easily be 



,140 BULLETIN O F  THE UNITED BTATES FISH COMMISSION. 

made equally aspiring, on a small scale; and, lastly, a most delicate 
third dish, in the fine try, which completes this curious division ant1 
sribdivision of a single carp. It may be well to note that carp shoultl 
never be boiled. 

THE TENCH.-The tench, a1 though 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 will-  

ters, when the carp is proof against every temptation and is said only 
to bite while the broad-bean is in b10ssom.~ 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; anti 
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. 

OI.--BEPORT OB A N  EXAlTlINATION O F  THE S I I A D  F I S H E B I E B  I N  
G E O R G E T O W N ,  19. C. 

B y  Lieut. W. M. WOOD, U. S. N. 

After leaving Pernandina, Fla., I proceeded in this vessel to George- 
town, 8. O., to investigate the shad fisheries thore, and have the lionor 
to  submit the following report : 

We arrived there on the afternoon of the5th instant. The dlratl 
season was found to be about over, and most of the fishermen hail quit. 

I was fortunate enough to find Mr. E. Barnes still in town. MY. 
Barnes is the largest owner of nets, and buys and ships all the fish 
wught in the vicinity. Accompanied by him, I took the launch a i d  
went up the Waccamuw and Podee Rivers. I also went up tho Black 
River, a tributary of the Yedee, but only on the two formcr rivers ; L I I ~  

Winyah Bay, into which they empty, is any fishing clone. 
On account of the character of the bottom and banks no seine-hnd- 

ing is carried on, and the fishing is entirely by gill-nets. This yeac 
about thirty nets were fished, averaging 150 fathom long, 6& to 5& inbh 
mesh, and 16 to 15 feet deep. They are not allowed to reach the bot- 
tom on account of snags. The average catph this y?iw was about 500 
shad per net. 

Many of the gillers live in flat-boats moored at convenient locelities. 
Bar. Barnes's flat is at the junction of Jericho Creek and the Waccamew. 
He fishes three nets, employing 9 men, viz, a superintendent, two men for 
each net, a cook and a marketman, who carries the fish i s  ;I einall 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 short 
distance from salt water, to spean. 

On the headwaters of these rivers, owing to the natural difficultties 
and the absence of market facilities, the only shad caught are taken 
with bow-nets end short pieces of gill-nets, as on the Saint Mary’s, and 
Ouly used for home consumption. 

A great many shad are taken in Winyah Bay before they leave salt 
JWm. The best of the season here is February and March. On the 
tlny of m y  visit to Mr. Barnes’s flat, the 7th instant, his total catch wab: 
;I shad, and he quit fishing that day. He was paying 30 cents each, 
;It, first hand, for blie fish he bought, and I see by the quotakions in the 
Star of the 8th instant; that they are being sold in Washington at $25 
to $32 per hundred. 

iug of the season farther north. There would certainly 1.0 more chance 
of success than in Florida, so far as my experience goes. I do not think 
rnuch can be done wliece the catch of shad is taken by gill-nets, espe- 
cially a8 fished in Soutlicrn rivers. As a rule, conipasatively 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 t h e  
river, and never alIowecl to fish near t i re bottom. Consequently it s e e m  
to nie most of the fisli talcen are thoso running np.or down from the 
spa wning-beds near the. headwaters, where they cannot be caught, ox- 
crpt in limited numbers, by the bow-net, &c, 

We left Georgetown on the evening of the 7th instant, arrived off 
the Chesapeake early on the morning of the 9th, touched at Norfolk 
for a couple of hoiirR, and then proceeded to Washington, D. CY., arriviug 
on the evening of this date at 6.20. 

It is possible that some little work might be done hers before’the open- ‘ 

WASTIINGTON, D. O., April 10, 1884. 

66.--PBOPO@ED INTRoDWUTION O F  H A W A I I A N  M U L L E T  INTO TIIE 
U N I T E D  STATES. 

B y  WOW JOHN F a  MILLER, U. S .  S .  

[From II letter t o  Prof. S. F. Biiird.] 

’The Hawaiian mullet is a very good food fish, not equal to our black 
bass, shad, Spanish mackerel, pompano, and a’ny other American fishes 
of tho best sorts, but a fairly good fish, which grows rapidly to perhups a 
pound in weight and is comparatively free from objectionable bones. It 
.inhabits 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 manh 
lands near that city. There are many of these ponds, ancl large num- 
bers of these fishes are produced therefrom for the Honolnl1x market. 
The inhabitants there rate the mullet as next to the red-fish, which ia 
taken in rather deep mater and is not so abundant. I mas informed 
that the mullet was a very hardy fish, easily oared for, anc\in the opinion 
of gentlemen of experience in such matters no difficulty would be found 
in transporting the small fish by steamer from Honolulu to Sail Fran- 
cisco. The climate of Honolulu is warm and mild even in winter, ant1 
it is possible that the mullet mould not thrive in our cold regions, but 
no one at Honolulu seemed to doubt that it would do well in California. 
Mr. 0. R. Bishop, a banker of Honolulu, owns a number of ponds con. 
taining mullet, situate on his placo at Waikiki, a suburb of Honolulu. 
He will give you full information in respect of these fishes. The United 
Stakes Consul, Mr. David McKinley, is also quite familiar with the facta 
relating to the propagation of the mullet. Mr. Bishop, I have no doubt, 
would talzo pleasure in giving yon assistance should yon desire to ohtain 
a number of the fish for the use of the United States Commission. 

I am quite siire that the Hawaiian mullet would prove a valuable ad- 
dition to  the foml fishes of the United States. 

During my recent visit to Honolulu I macle many inquiries in respect 
to this ancl other fishes, saw many specimens, inspected the ponds, ami 
enjoyed the Inrillst* (very much indeed) cooked in  many styles, in a11 of 
mhich I found them good. 

WASHINGTON, D. U., November 13, 1883. 

67.-THE INCEPXENCY OF NIGHT-SEINING F O R  MACKEBEL. 

B y  GEOPSGIE MERCHANT, Jr. 

[From tho Capo Ann Ballotin.] 

As early as 1864, seining operations were conducted in the night. time 
*br pogieq as many of the old pogic fishermen (of whom I am one) ciin 
testify. Up to 1874, no mackerel of any account had beeu caught in 
thicl manner, although there had been a few exoeptional lots. In 1574,. 
an? up to 18'77, a, larger quantity mas taken. Since the latter date, i t  
has been tho general custom of the fishermen in the latter part of the 
Puinrner an(\ fall to expect to capture the greater part of their trip in 
this manner. 

GLOUUESTER, MASS., November 9, 1881. 
-. -____ 

* This ia seitl to bo Nugil ClraptaNi Eytl. & Soul. voy. Bonite, Zoo]. I, p. f71, pl. 4, fig. 
1. I suppose that like other ~pecios of Mugil i t  is migratory, and tha t  it f8ed8 on or- 
gaoio substancot, folltid in mnd aiid sand. Of it8 propagation 1 have not yet been 
able tc, learn anything. Jordan and Gilbert do not mantion it in their Piohes of the 
Pacifio coast. I ain preparing o description.-T. H. BEAN. 
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6 8 . - W A T E B P B O O F I N Q  B O B  E E B B I N G - N E T S .  

B y  WILLIAM HEARDER. 

[From the Fishing Gazette, March 29, 1884.1 

I am pleased to be able a t  any time to give any information to m y  
brother fishermen, although some in our trade fancy that all recipes 
8hould be kept as trade secrets. I must beg to dif€er from the general 
run, for I am never happier,than when I am showing an amateiir how 
to tie a fly or repair a broken rad. 

We waterproof our herringnets in different ways. One plan is to soak 
them in boiled linseed oil for a few hours, and then spread them out iu 
the open air to dry ; this vi11 take some three or four days, or sometimcs 
more, 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 
bhe open air. These two plcms are open to objections, for they mikke 
the nets hard and wiry, and fish do not get meshed so easily in Q stiE 
net aa they do in a soft one. The plan I like best is that I us0 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 c&echu is dissolved, then put iu your nets or 
lines, and let them stay all night, taking care riot to hove any heat or 
fire undernenth the vessel whilo the nets and lines are in. I generally 
add sulphate of copper in the proportion of oue-half ounce to the gallon 
(this achs as a "fixer" for the tan). When the things fire taken out 
they can be maHhed iu clean water and hung up to dry. By this last 
method the nets will be found very much softer ; and I have proved from 
experiouce that nets preserved with oil or tar do not last as long as  
uets preserved wit11 the ordinary tan or catechu. Some firins put a 
small quantity of size with the catechu; this I disapprove of; it uiay 
look better, but after the first once or twice usiug, it is not only washed 
out of the twines, but takes a proportion of the tanning with it. 

PLYMOUTH, ENGLAND, 1884. 

69 . -TRANSFER O F  S O F T - S H E L L  TERRAPIN FROM TIXE On10 5'0 
THB: PO'I'OMAC) RIVER. 

B y  J. P. DUILEHAWT. 

I put in the Potomac River, bolom the dam at Oumberland, ou Au- 
gust 25, 1883, eighteen soft-shell terrapins, from the Ohio River, near 
Moundsville, W. Va. 

I will pnt in more of them this season at Wo#diuont, near Olub Houao. 
I hope they may in time stock the Potomac. 

~ ~ I ~ . ~ w o R B ,  MD., April 6, 1884. 



YQ-ACCLIMATIZATION OF SALMO OWINNAT IN LFRANUE. 

B y  Dr. M A S L I E U R A T - L A G a M A R D .  

[From a letter to Rancret-Wuttel, Secretary of the National Acclixnatieation Society.] 

I n  the month of November, 1879, you sent, me a box containing oggs 
of the rSalmo 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 their way up here? I am happy 
to say that I can answer both these questions in the affirmative. 

Yesterday I caught one of these salmon, whicb was three years old 
last spring. Its leap 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 meigbed3 or 4 pounds. I have no doubt that it was one of those 
which we had placed in the river in 1880. These salmon, hlzich are ex- 
ceedingly valuable on account of their fecundity and their rapid growth, 
have therefore been acclimatized in our rivers; and this result ought 
to encourage the efforts of your society. 

GRAND BOURG, Decemher 17,1883. 

Y1.-NOTES O F  A TRIP I N  THE UUZ,B O F  MEXIUO. 

By B A R N E T  P I I I L L I P S .  
[Prom e letter to Prof. S. F. Baird.] 

Further south we found swarms of mullet (cf. p. 135), and on several 
occasions killed enough for table us8 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 B fishery sense, tho west coast of Florida is 
not developed at  all. 

What struck 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 
soine 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 L 
foot or a leg, evidently taken off by a gar or an alligator. I wrote 
something about the sheeps-head being considered unwholesome at wr- 
tain season8, but this would require further investigation. A t  Punta 
Raesa Q G-pound sheeps-head is used to bait a hook for shark, 

TIMES OPFIUE, NEW PORK, Fehruary 21,1884. 
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April 330, R 884. 
- 

-I___ - 
vd. HBT, No. 10. WashinngUsn, "b. C. - 

y%-lCEPORT ON THE W O R K I N G  OF THE BOILERS AND ENGINE 
OP THE UNITED STATE8 FISH C)OMMISSION STEAMER ALBA-. 
TROSS.  

B y  Passed Assistant Engineer 6. W. BAlRD, U. 8. N. 
[From his report for the quarter ending Juno 30, l883.l 

Though the ship has been in commission about seven months there 
has been'no opportunity to make a continuoua voyage of any consider-. 
able length with the vessel a t  or near her load draft of mater, under 
conditions of weather which would not influence the speed. The roy- 
age from New York to Washington, just after the vessel had been, 
docked, cleaned, aud painted, offered a tolerably good opportunity, as. 

' the sea was smooth, but the wind, ahich was light, mas 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 mas a fair average one, on the whole, in point of speed, as it is our 
object to make economical rather than speedy voyages.' 

The followiug results must not, therefqre, be comidered as for the! 
maximum performance of the' vessel, but for the conditions of ordinary 
cruising. This, however, does not impair the deductions for scientific 
imposes : 
Duration of voyage ....................................... :. ... -42 hours 9 minutes 
Total distance, in geographical miles, of 6,086 feet ......................... 423. 
Mean number of geographical miles per hour.. ............................. 10.03, 
Total number of revolutions, starboard engine. ............................. 200,197 

79.05 
79. OG 
14.74 
14.75 
60.05 
25.63 
23.76 
7.20 

24.46 

26.333 
14.032 
19.780 
17.831 
42,EtiR 
d, 353 

Total number of revolutions, port engine.. ................................. 200,411 
Meannumber of revphtions por minute, starboard engine .................. 
Mean number of revolutions per minute, port engine-. ..................... 
slip of the starboard screw in per cent, of its speed ......................... 
Blip of the port screw in per cent. of its speed.. ............................ 
Mean steam pressure in boilers, in  pounds, above the atmosphere.. .......... 
Mean pressure i n  starboard recuiver above zero ............................ 
Mean pressure in port receiver above zero.. ................................ 
&em position of (both) throt,tle valves, in eighths. ......................... 
Mean vacuum in condenser in inohes of mercury ............................ 
Mean height of barometer inohes of mercury ............................. 30.09 
Mean point of cutting off in starboard high pressure cylinder .... .-.inches. . 
Mean point of cutting off in starboard low pressurc cylinder ....... .inches.. 

Mean point of cutting off in port low pressure cylinder ............ .inches. . 
Total numbor of pounds of rtnthracito coal consiimod ....................... 
Mean point of cutting off in  port high pressure cylinder _._._. _ _ _ _ _ _  iaches - 

Total number of pounds of ashes, clinker, &c .............................. 
Bull. U. S. F. O., S A 1 0  
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Total number of pounds of combustible .................................... 34,512 
Mean number of pounds of coal per hour .................................. -1,016.97 
Mean number of pounds of combustible per hour ........................... 
Percentage of refuse in coal ................................................ 
Mean number of pounds of coal per hour per square foot of grate surface . - - - 
Mean uumbcr of pound8 of coal consumed per hour per square foot of heating 

surface ................................................................. 
Mean number of pouncls of combustible per hour per square foot of grate snr- 

face .................................................................... 
Mean number of pounds of combustible consumed per hour per square foot of 

heating surface. ......................................................... 
Mean number of strokes per minute of circulating pump .................... 
Teinperature of the air on deck ............................................ 
Temperature of the  injection water ........................................ 
Temperature of the discharge water ........................................ 
Temperature of the  feed water.. ........................................... 
Temperature of the engine-room- .......................................... 

HORSES-POWER. 

Indicated horses-power developed in  the starboard H. P. cylinder. .......... 
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-powcr developed in  the port L. P. cylinder ................ 131. GO2 
Aggregate indicated horses-power developed in  tho starboard engine .__. _ _  -. 215.700- 
Aggregate indicated horses-power dovelopod in the  port engine.. - - __. . -. 241,826 
Horses-power required to  work the starboard engine.. ...................... 22.116 
Horses-power required to work the port engine. ............................ 22.118 
Net horses-power applied to the  starboard shaft .._. ._.___ ._-._. _.---. ._.__. 193.684 
Net horses-power applied to  the port shaft ................................. 219.708 
Horses-power absorbod in friction of tho load on the  starboard engine.. .... 14.6188 
Horses-power absorbed in friction of the  load on the  port engine.. ......... 16.4781 
Horsefqower expended in tho slip of the  starbo&d screw ................... 23.278 
Horses-power expended in the  slip of tho  port screw ....................... 26.838 
Horses-power expended in friction of the starboard screw-blades and shaft on 

tho watcr.. ........................... :... .............................. 21.278 . 
Horses-power expended in friction of the port screw-blades and shaft on the 

water .................................................................. 21.279 
Net horses-power applied to  the  propulsion of the hull ..................... 289.642 

DISTRIBUTION OB THE POWER. 

Percentage of tho net power applied t o  the shaft absorbed in  friction of the 
load .................................................................... 7.600 

Percentage of the  net power applied to the shaft absorbed in friction of the 
screw-blades, hubs, and shafts on tho water... ............................ 10.297 

Perccntage of the net power applicd to the shafts absorbed in the  slip of the 
screws .................................................................. 12.122 

Percentage of the  net power applied to  the  shafts utilized in the  propulsion 
of the hull .............................................................. 70.081 

ECOX'OMIC RESULTS. 

Pounds of coal consumed per indicated horses-power per hour. ............. 2.2!22 
Pounds of coal consumed per net horse-power per hour. .................... 3.246 
Pounds of combustible consumcd per indicated horse-power per hour. ...... 1.759 
Pounds of combustiblo consumed per not horse-power per hour ............. 2.613 
Pounds of coal consumed per mile. ........................................ 101.336 
Pounds of combustible consumed per mile .................................. 81.588 

818.79 
19.40 
10. GG7 

0.4103 

8.589 

0.3303 
80 

73.73 
G5.73 

76.39 
119.10 

93.78 

93.460 
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THRUST OF THE SUREWS. 

The net power applied to the propulsion of tlie hull by the two pro. 
Pellers being 250.642 horses is equal 60 (289.642 x 33,000 =) 9,565,186 
foot pounds of work per minute, and the speed being 10.03 knots per 

hour is equal t(J 1017.376 feet per minute j therefore 

the resistance of the hull and the equivalent thrust of the screws at - 

that speeed was (, 1017;316= 9555186 ) 9395 pounds. The thrust per indicated 

horse.power a t  that speed'was 20.31 pounds, and per 

pound,of coal per hour it was (-=) 9.23 pounds. 

POWER ABSORBED BY THE FRICTION OF THE WETTED 
SURFACE O F  THE HULL AGAINST THE WATER. 

Taking the resistance of the water to w square foot of smoothly 
Painted iron of the surfaces of the hull moving a t  a velocity oE 10 feet 
Per second to be 0.45 of a pound, and (according to t lie methpd of Chief 
Engineer Ishermood, United States Navy) deducing from the speed of 
the vessel the mean speed of its immersed surfaces due to the inclination 
of tho water lines thcre results a; speed of 16.35076 feet per second, and a 
consequent surface resistance of (loa : 0.43 : : 16.350762 :) 1.203063 pounds 
per square foot a t  that velocity. The aggregate wetted surface during 
the above-mentioned voyage was 7,350.44 square feet, and the power 

7350.44 x 1.203063 x 16.36070 x 60 
33.000 expended in this resistance was 

262.893 horses; consequently of the 289.642 horses power required to 
262.893 x 100 

Propel the hull (x6r=) 90.73 per cent. was expended in 
* 

overcoming 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 mind against the upper part of the hull, the spars, and 
the rigging. 

THE CHANGE I N  THE CRANK-ANGLE. 

The cranks, as originally arranged, at 145 degrees, diminished, to a 
Small extent, the friction on the center main bearings by the almost op- 
posite position, and almost opposite crank effort. The indicator dia- 
grams taken from t h e  high-pressure cxlinders bear a very near resem- 
blance to each other, with the cranks at either angle,, but in the low- 
Pressure diagrams the difference is marked. 

pig. 6 is froin the starboard lowpressnre cylinder with the cranks at 
146 degrees. 
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Fig. 6 is from tlie same cylinder, with the cranks at 90 degrees, but. 
with the receiver enlarged from 17% to 2qT, the volume swept by the 
high-pressure piston. 

Fig. 4 is a diagram from the same cylinder with tho cranks a t  90 de- 
grees, but with the original volume of receiver, namely, lga, the volume 
swept by the high-pressure piston, 

Tho relative contours of these diagrams end their variance from the 
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hypothetically perfect diagram is marked, and if an engineer is willing 
to accept them as the ultima thuls he will doubtless decide in favor of 
that produced by the engines as originally arranged, namely, at 145 de- 
grees crank angle. 

The indicator is the stethoscope of the steam cylinder onlx j 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 uniform 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 ordinaka 
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 o d, in these figures, refer to thepath de- 
scribed by the combined effort of the two cranks, and the ordinates, 
commencing with a b, and ending with a’ b’, 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 c d .  

This graphic method might be pursued still hr ther  by applying a 
dynamometer to the screw shaft, which mould indicate the thrust of the 
ecrew, wherein every increment or diminution in that force would cor- 
rePpond 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 148 to 90 degrees the eccentrics 
Were not disturbed j the cushioning, lead, and release are the same in 
both cases; the same boiler-pressure and mean back-pressures me main- 
tained, am1 the same number of expansions are employed; consequently 
there can bo no physical advantage in the original over the present 
crank angle, The inechsnical saving in the minute amount of friction 
efiminatecl in II Aiiigle journal of each engine is much more than com- 
Pensated for by the saving of fkiction on the screw blades alone, by 
their more uniform velocity. 

The Eatzenstein packing on the piston rods has worked so well that 
I feel it merits a special mention. I respectfully recommend it be p l d  
on the H. P. valve stems. The Baird distilling apparatus has pro- 
duced 5,883 gallons of water during the quarter, eteam being used from 
the main boilera, 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 measnripg the air currents in our vea- 
tilating tubes broke down, but the makers replaced i t  with tt 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. Four 3-light safety plugs hare been 
melted out, and one key socket broken, all of which 1 promptly re- 
placed. I tatpped the engine-room circuit and placed a lamp over the 
circulating pump, which was rery much needed. 

Advantage was taken of the ship being docked, at Xew York, to over. 
haul the 8ea valves, screw propellers, shafts, and stuffing boxes. We 
found it  necessary to entirely replace the packing of our stern bearings. 
There was some corrosion it1 the shafts near the brassjackets, all of 
which were carefully scraped and painted. 

Tpe steam windlass, never having given any trouble, nor requiring 
any repairs, merits special mention. 

The steam winch and feeling engine havc given scarcely any trouble, 
and have done their work admirably. 

The smithing of the ship bas been satisfactorily done by one of our 
first-class firemen. 

Tho 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 Dividaon Pump Company voluntarily, and without compensation, 
suppIied new stud bolts for the circulating pump, to diminish the ]if6 of 
the valves and relieve the thump. 

The ‘(Little Wonder” injectors work very well, one a t  a time; if both 
are pIaced in circuit it is a little wonder if either will continue. They 
delirer the feed water hot, and are an ac4uisition when the main engine 
is not in operation. 

The receivers wer0 ordered to be enlarged-by the engineer who de- 
signed the ship-when the crank angle was changed from 1450 to 900. 
This wa8 effected by placing a large convex bonnet on each low-press- 
are valve-chest. This increased the receivers from If! to  2& times 
the volume swept by the H. P. pistons. Seeing an’ excellent 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 hac1 the small receiver, and tho starboard engine the large 
receiver. The results shorn no essential difference in the perforinance j 
what little difference does appear is in favor of the engine pith the 
small receiver. I therefore reduced the starboard receiver by restoring 
the original valve-chest bonnet. 

I would respectfully call attention’ to the high temperature of the 
engind-room, which I fear mill become so great in hot climate8 as to 
seriously injure the men. 

Tbe 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, 
mere replaced aiid doubled a t  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 
tlie circulating pump for want of oil. A Detroit oil cup has been bought 
and put in place, and this, being,% 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 oorners 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 mplacecl at 
Norfolk, the bell mires were overhauled, and additional bolts put in 
donkey c%eck-valves a t  the same place. 

We have succeeded in adjusting one of the Svedberg governors, which 
works well, and wheu opportunity offers the other mill  be adjusted. Its 
position, 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 bseii considered necessary 
to order a new rod; this is now being made at the Washington yard. 

* 

STEANER ALBATROSS, July, 1883. 

73m-HOW TO UOOIK UAKP. 

B y  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, August (during and after spawn- 
ing), but at a11 other times it is a most excellent table fish. 

XECEIPTNO. l.-clean acarpof about five pounds well, and split and cut 
it into 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 (or enough to cover the carp) ; let these boil together 
fifteen minutes, put in the carp, scale side down, head pieceR first, middle 
pieces next, tail pieces on top, and let boil fift,een minutes longer; add 
me-half pound butter in small pieces, and a giI1 of red mine, or i n  place 
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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. 

RECEIPT 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. Take some spices and herbs as in No. 1, and boil thoroughly with 
one pint water, one pint red wine, one-half pint beer, one-half pint rine- 
gar, some lemon peel, bread crust, and one ounce sugar. After this 
has well boiled, cut the carp in conrenieiit pieces, put into the pot and 
boil till only about half the sauce is left ; serve as before. 

RECEIPT No. 3.-Clean a good-sizyd carp carefully by opening i t  as 
little as possible, cut off fins and tail; make a number of crosscuts on 
one sido, 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 fre& fat pork, four ydks of eggA, 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, que-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. 

RECEIPT 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. 

REOEIPT No. 5.-Boil carp as in No. 1, place the pieces in a bowl with 
a few slices of lemon, add to the sauce 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 nnd found them excellent. 
WEBSTER, MASS., December 10, 1883. 

04.--CABP DO EAT YOUNQ FISHES. 

B y  J. -4. RYDER. 
[From a letter to Prof. 8. F. Baird.] 

A carp examined to-day was found to contain ripe milt with active 
spermatozoa. About a dozen small fish were takeii from the intestine, 
each one about an inch to one and a half iuches long when they mere 
alive. They seem to ba young percoids 'or some small fresh-water 
Acanthopterygians. I have saved the remains for further study and 
identification. 

WASI-IINUTON, D. O., NovemBer 27,1883. 
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?&-ANNUAC REPORT ON TEIE ELECTRIIU LIURTINGI OA TllIE 
UNITED STATES STEAMRR ALDATRORS, DECEiTIRElR. 31,1585. 

B y  Passed Assistant Engineer df. w. ]BAIRD, U. S. N. 
CR6sumb of the quarterly roports.] 

The steadiness aud 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 tho engine, 
where tho plant is correctly installed, than anything else. Uniformity 
of speed is the great object sought, and to secure this Mr. Edison has 
adopted a high-speed engine, with a sensitive governor, represented irt 
Big. 1. 

This engine has a single sham-cylinder, 84 inches in diameter of bore, 
and a stroke of piston of 10 inches; it runs 300 revolutions per minute 

FIG. 1. 

very uniformly, tho 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 hain- 
mering in tho cylinder that I have becn bbliged to introduce a pressure- 
regulating valve (Fig. 2),  which limits the pressuro to what is desired. 
Previous to introrlucing this valve, two cross-head keys hail been 
sheared off an<I one cross-head broken, by water in the steam-cylinder. 
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Had the smaller size of engine (63 by 8) been used, as I recodmended, 
this difficulty would have been avoided, but the Engineer of the Edi- 
sou Company, fearing a possibility of our permitting tlie pressurn to 
f:i11 below 20 pounds, and the engine consequently failing to develop 
the required gomer, pre€erred to give us this large engine, even a t  :t 
greater cost to his Company. The Edison Company furnished drawings 
for the settiux of the engine and its foundation, whicli design I followed 
irnplicitly. Tho plant is so installed as to bring the driving side of the 
belt on top, so that the slack falls €rom the pulleys. This results in 
slipping, particularly as the belt stretches, and when the arc laml~s ore 
thrown in circuit the belt slips and the dynamo often slows down from 

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 beeu of great assistrance to us, but i t  augments the stretching 
of the belts rery much. I have resorted to  doubling the belts, i. e.: 
running one belt on top of the other; this has diminished tho slip- 

.ping, but the belts tend to soparato and run off in opposite directions; 
to prevent this we have improvised guides. During tho year the main 
valve of the dynamo engine broke-probably from water in tho chest- 
and deprived us of the use of the plant about five days. With this 
esception the plant has been in operation every night when there was 
steam in tho boilers. 

The armature has 
morn somewhat, and six briifihea have been morn away during the year. 
A spare armature has becn purchased and is ready for use in event of 

Tbe dynamo (Fig. 3) has given but little trouble. 
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any accident to the original one. Except occasionally adjnsting the 
brushes, the running of the dynamo requires but little attention, and 

I"IG. 3. 
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 

I>IG. 4. 

leaked and the salt water short-circuited but there have been no serious 
mishaps. The trouble from this cause, however, h is  resulted in the de- 
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structiou of the nearest cut-out plug, thus preventing damage to the 
mire; 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 

FIG.  5. 

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- 
cnit was opened or closed. For this reason I have substitnted two key 
sockets (Fig. 4.) for two ordinary sockets at points,mhere the arc lamps 
mere attached, and am nom making a special attachment which I think 
will eliminate this difficulty. 

! 

FIG.  6. 

The Rafety plugs, shown in perspective in Figs. 5 and 6, and in see- 
tion iii Fig. 7, have answered their purpose admirably. The piece of 
solder (a, Fig. 6.) melts at a lower temperature than the wires, and is 
destroyed in event of a low resistance short circuit on the mires. 

F I G .  7. 

I have never known one of them to fail. When one of theso safety 
plugs melts it breaks tho circuit, and the lamps on that section are im- 
mediatel~ extinguished. After discovering and repairing the damage, 
the circuit is restored by substituting a new ,plug in the cut-out block. 
Fig. 8. , 

By indicating the engine T find the economy to be practically uniform. 
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When using 45 .lamps we get 7.77 per indicated horse-power; wlien 
using 50, we get 8.6 per inclicated horse-power ; and when using 70, we 
get 10.11. We ham not, to my kuomleclge, ever used more than $0 
lamps a t  one timo, though there are 140 in the plant. The a\-ernge 
number of lamps in daily use is about 47," for which purpose me con. 
sume about 21 pounds of coal per honr, and use, on an average, tmo- 
thirds of a gill of oil. Since November we have been using a light oil 
manufactured by the Vacuum Oil Company of New Work, and find that 
we can run our light machinery with a snialler quantity. AS this oil is 
used on the exhaust fan as well aa 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 

, 

FIG 8. 

journals are in good order) will use about one-half a. gill per hour. 
Assuining this to be correct, the cost of running the lights for the p a r  
ha8 been as follows: 

The dynamo was in operation 1,592 hours and 46 minutes, during which 
timo the consumption of coal for this purpose mas 14 tons 2,053 pouncls, 
a t  a total cost of $GS.G7. 

Tho oil used during tho same period and for the same purposs is es- 
timated to be 67 gallons, tho i n e m  cost of which was 728 ceuts per 
gallon, making the total cost for oil $48.57. 

The cost for repairs, preserration, and restoration has been as fol- 
lows : 

$5 00 
4 00 
G4 

*AS Isr~ips aro so froqiient~y tnmod ou nnd off i n  diffuront parts of the ship, at d l  

................................. 2 K brushes, at 82.5.0.. 

3 cut-out blocks, a t  33 cents 
4 Z brnshes, a t  $1 ........................................ 

............................... - - _______ - 

hours, it would bo impossible to koop an acourato record. 
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34 3-light safety plugs, a t  S cents.. ......................... : 
G Wight safety plugs, at S cents.. .......................... 

5 Bey sockets, a t  99 centa.. .............................. 
1 wire shade-holder, at 10 cents ............................ 
1 pound insulation compopnd, a t  12 cents. ................. 
2 deep-sea lamps, at $1.. .................................. 
2 attachment plugs, at 40 cants. ............................. 
3 pounds No. 14 insulated mire, a t  40 cents.. :. .............. 
1 pound No. 20 insulated wire, a t  40 cents .................. 
6 cigar-lighter plugs, a t  86 cents ........................... 
1 new valve ............................................... 
1 pressure regulating valve.. .............................. 
1 new cross,head. ...................... >. .................. 

Shortening the belt ........................... *. .......... 

$1 99 
48 

s 32 
16 

4 60 
10 
12 

2 00 
80 

1 20 
40 

3 30 
6 00 

55 00 
25 00 
3 05 

Amounting in the aggregate to ....................... 231 23 

This does not include thb cost of lamps and shades, which do not 
come in m y  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 tho ship's illumination, leaves tho 

14013 -) 0.0234 cost of tho light, in candle-power, per hour 

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, brilliancy, and convenience of the light is a11 that 
can be desired, while its hygienic ectvantsages over gas or oil-lamps is 
very great. When it  is remornbered that an ordinary gas-jet consumes 
about as much air as six men, and that the breathingroom per orpita 011 
board ship is so contracted, there ceases to be any comparison between 
our incandescent electric light and $1 other means of illumination 
viewed from a hygienic point. The convenience of being able to light 
a lanip without %re is great, and the safety of the system, especially 
at sea, makes i t  very valuable. The cheerful appearance of the in- 
terior of the ship when thus illuminated, as compared with ths  interior 
of other ships lighted with oil-lamps, marks a most agreeable contrast 
and goes far towards lightening the burden and eacliiig the yoke of a 
life at sea. 

Our sub-marine lamps hare been useful in attraoting amphipods, 
squid, young blue-fish, silver-sides, &o., into the nets, mhen used near 
the surface. 

4 20-light safety plugs, at S cents .......................... 
2 40-light safety plugs, a t  S cents. .......................... 

-- 
I 

(1692.75 x 47 x 8- 
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76.-PLANTS FOR OARP PONDS.  

B y  JOHN H. BWAKELEY. 

The favorite in  111y ponds is the mater-purslane, the &idwigin palustris 
of the  botanists, a plant which abounds there, but which I hnvenot seen 
named in  an^ published list of plants suitablu for a carp pond. U f  tphis 
the carp tear np vast quantities,,which float about in large masses, throm- 
ing out roots and continuing its growth in the water. 

For plants to furnish food for the carp, procure some roots of the com- 
mon water-lily (Nyniphocu odorafa), aud the more conimoii yellow pond- 
lily ( N t q k w  arloenrr), and any other water-plants accessible, except pond- 
meed (Potanzogeton), ant1 water-shield (Brascnupeltata). These latter are 
liable to take posse8sion of too large a portion of the pond, to the exclu- 
sion of inore cleHirablo plants. Procure, also, the seeds of the Tusca- 
rora rice (Zizaniu apuatica), the common reed of our tide-water marfihes, 
on which the reed-bird grows so fat. 

The Anierican lotus (Nelunzbiunz luteum) is indigenous to our own 
State, and I have it growing luxuriautly in oue of m y  ponds. “There 
is a strange grandeur and an exquisite h a u t y  about tliis piant Fhich 
excite tjhe admiration of all romantic lorers of flowers ; a sweet.loveli- 
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 n light canary color, often fire inches in dinmeter, and ex- 
quisitely fragrant. The seed receptacle, like the flowers, standing out * 

of the mater, 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 wahr  chinquepins.” 

A person mho has seen this plant growing in its nntivs waters in 
soutliern New Jersey thus refers to it: ‘6 I have visited the How Gar- 
deua near London and the great botanical grounds at Paris and Cologne, 
and assert without hesitation that if all the flowers in tho three mere put 
together, they mould not equal; as a spectacle, the lily plantation in this 
pond.” No stinted praise, certainly, of our beautiful Neluntbiunt. Yet, 
beautiful as it is, it does not compare in stately grandeur with its 
Congener, the Egyptian lotus. Its delicato 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 9r native of India, Ohina, and Japan, being the 

. Sacred bean of the Hindoos, and, in their estimation, posbessed of cer- 
tain wonderful mystic pomers, 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 sucoess, and that he 
has furnished it, with other choice lilies, to Prof. 8. I?. Baird for the 
Wrp ponds at Washington, where it does well. Though not p l a n t 4  in 
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v pond till late in June, it flowered beautifully a11 the latter part of 
summer. To these add the Florida yellow water-lily (h’yntphcea 

a)  and our own lovely water-nymph, intermixed with groups of the 
stately and graceful Tuscarora rice, and you have a water garden at 
cornparatirely small expense, such as no combiiiation of the rarest and 
most costly land plants cau rival. And if you wish to go to a little more 
trouble and expense, you can add other species of Xyniphma which are 
perfectly gorgeous, but which require protection duriiig tho 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, may 
be made to adorn the carp pond. Most of our native wvater-lilies are 
“born to blush unseen and waste their sweetness on the” unsightly 
niarsh. Carp culture is destined to bring them into the prominence to 
which their beautyand delicate oaor entitle them; and as the rhizomas, 
tubers, leaf stalks, and seeds abound in farinaceous matter, they both 
feed the carp and render attractive the country home. 

I append a list of the plants which do well in my ponds, and which 
seGm adapted to this latitude, and for the sake of accuracr and the 
scientific names : 

White water-crowfoot-Ranuncu~us aquatitis. 
American lotns-Nclumbium luteum. 
Egyptian lotus-Nclumbium speciosum. 
White water-lily-Nymphma odorata. 
Yellow water-lily-xymplma jlava. 
Yellow pond-lily-Nuphar nduena. . 
Watef-cress-Nasturtium oficinnle. 
Water-milfoil-MyriophyZlum, several species. 
Wnter-purRlane-~udioi~ia paluetris. 
Cardinal flower-&obelia cardin&li8. 
~a t e r -uhes tnn t -~ rapa  natcrns. 
Bladder-work Utricukcria gibba. 
Hornwort-Ceratophyllum demersum. 
Water-starwort-Callitriche heterophylla. 
Caf- tail flag- Typha latiJio lia. 
Bur-reed-h’pargnnium eurycarpum. 
Arrow-head-8agittaria variabilis. 
Blue flag-Irk versicolor. 
Pickerel-weed-Pontederia cordata. 
.Mud plantain-Heteranthera rcniformis. 
Common rush-Juncus eflusus. 
Rice cutgrnss-Leersia oryzoides. 
Tuscarora rice-Zizania apzcatica. 
Rattlesna,ke grass-Glyceria OU?~Ude?t8iS. 
Nam? pass- Glyceria Puitans. 
Manna grasu-Glyceria obtusa. 
BORDENTOWN, N. J., 1883. 
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Voll. IV, No. 11. Washington, ID. C. July 31,1884. 
-- -- - 

m= ___-______----__ 

~? . - I IEPORT ON TIIE @ R A D  WORK I N  SOUTII UAROLINA I N  18a- 
TRANSPORTATION OF SIIAD m m a  ON TRAYS. 

B y  C. J. !#USEE, 

Superintendent of Fiisk and flk&TQ€8. 

According to the best information we have, there are about 52,000 
shad taken annually in the waters of South Carolina. This constitute8 
the source to which w e  may look for ?ur annual supply of eggs to prop- 
agate fry for restocking our rivers artificially. From fifteen to  twenty 
thousand of this number are taken on pdisto River, within a, distance 
along the river of about eight miles; the remaining number are taken 

the maters of W i n p h  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-mat\er 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 a 
station at Georgetown, amd utilize, if possible, all ripe fish taken in the 
waters thereabouts. The fishing here is scattered over a wide area, 
a@ any work accoml~lislied must, of necessity, be accompanied by 
many difficulties, and, a t  best, me 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, 
1 visited, iu Juno last, Mr. W. StJ. Mazyclr, who lives on Waccamam 
River, with whom I had had some correspondence on this subject., 
and made a partial inspection of the fisheries, with a view of locating 8 
atation during the present season. I found that fishing on the Wacca- 
maw above Georgetown was done by drift-nets, a t  such dista'nces 
apart as to render i t  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 t o ,  have carried on 
the work, as the fishing was all done in daylight, at which time me can 
Obtain but few ripe fish, Besides these nets, there are some fish in 
winyah Bay, and during the latter part of the season 8 number of the 
fishermen go up Sampit River, where they find shadding remunerative. 
At th i s  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. Mftzyck, 
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 
on0 net. This mould bo, averaging 20,000 eggs to a fish, 600,000 eggs. 

Bull. U. S. F. a,, 8 A 1 1  
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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, &e., and pay them so much 
a quart for all the eggs impregnated and brought to me in good condi- 
tion delivered a t  Georgetown. T4is can be dono, as there is daily com- 
munication between this place and points along the river. 

TEANSPOR.TING 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 hatchinestations in Wash- 
ington. To Mr. S. G. Worth, Cornmissioner of North Carolina, is due 
tho credit of having shipped the first shad eggs in this way to any con- 
siderabble distalnee. He reports success with several shipments last 
spring as follovs : 

"Prom 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 near 
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 
met am1 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 8s 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 t<he whole number put into a box large 
and deep enough to allow 4 to 8 inches of moss to be introduced between 
the trays and box. The long moss of the coast was mixed with finely- 
broken 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 tIime 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 Bafrd, the United States Fish 
Commissioner, and told him of the shipment of egga made to Ealeigh, 
and begged him to aid me in prestling the experiment further. With 
his usual courtesy, he promptly responded by sending three lots consist- 

' 

' 
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h g  of 400,000 eggs; the first in charge of special messenger, and the 
two latter by express. The first underment a loss of 07 per cent, but 
the two latter, packed in accordance with my suggestions, siiffered a 
loss of only 36 per cent.') 

It will be see11 from this experiment here given in ditai1 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 to the 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 a t  George- 
town, as above proposed, they can be easily shipped to Columbia, where 
a central station will be located, and from which point all the principal 
rivers in the State are in easy access. 

We planted from tho hatchery on Edisto River 725,000 shad in that 
river; 300,000 obtained from the United States Fish Commissioner, 
and shipped by mrself from Washington, were planted in the Catnwba 
River at  the Charlotte, Columbia, and Augi~trt Railroad crossing; and 
380,000, obtained from t h e  same source, were shipped in the Govem- 
ment car and planted in Congaree River at Columbia, besides other 
shipments made by the United States Fish Commission to the heacl- 
waters of Savannah River. 

HATOHEBY ON EDISTO RIVER. 

Although the number of eggs taken a t  this point is small, never 
before having exceeded the take of this p a r ,  which was a littlo more 
than one million, this is probably the most available location in tho State 
for a shad station. The water is clear, and in nearly every bend of the 
river there me sand-bars which are natural spawning-grounds for all 
fish coming to  maturity befors having passed this point in tho river; 
and could we have the advantages of haul-seines along tho river ilrthe 
8ewral seining-holes, used in former times, we would, I am confident, 
catch many more fish in ripe or maturo 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 bogins to flood, at which time the nets 
me set. This season WB have taken mom eggs than in any previous 
year, owing, in part, to more favorable weather, and partly to the fa& 
of our having a larger corps of Saitliful assistants. We were enabled to 
attend every net fished on the river wheimver fished, regardless of cold, 
rain, midnight hours, and many other disadvantages undm which we 
labored. The fishing matj all done after dark, and at nightfall the men all 
loft 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 loss 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 egg taken before; but after a short time, in which I explained 
the modus operandi of shad-stripping, by goiug through the process with 
a ripe shad in the presence of those who had no knowledge of the work, 
they became fhmiliar with the method and lost no eggs that came in 
their reach. 

While I waa 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 eurroundings and the arnouut of money expended, the 
season's work was highly gratifying; aud 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 :,he Edisto may be abundantly stocked and ship- 
ments made to other rivers. A few fishermen make their appearauce 
on the river the latter part of January, and by t h e  16th of February they 
are all at their accustomed localities and the season is in full blast, and 
continues till the &st week in April, when the shad become scarce and 
the gar-fish so numerous and destructive $0 tpe 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 &hermen 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 a t  the manufacturer's, I did not re- 
ceive khem 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 wa0 muoh 
better, and had I begun the season with them the number of fish re- 
leased would have been greater. We are indebted to Colonel Mc- 
Donald, of Virginia, the inventor, for this jar, Thich far surpasses any 
.other apparatus for shad-hatohing that fish-culturists have yet known. 

V S - R E P B B T  ON U A L I B O ~ N I A  T R O U T  DIITJ%IBUTION I N  8 0 U T n  
CABBOLINA I N  1683. 

B y  C. J. WUSHE, 

Swperin fendmt of Pith a%d Fi81'iesmice. 

On application to Professor Baird for a supply of California trout 
eggs, he sent me 5,000 egg& from the trout hatchery on McOloud 
River, California. I had previously prepared two temporary hatching- 
troughs in  the department building at Columbia for trheir reception. 
They came to hand on the 8th of March, and, being engaged a t  the shad 
station, I was compelled to intrust them to t'he care of a novice, 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, a’nd laboring under many disadvantages-high 
temperature of water, &&-he succeeded in saving 1,700 fish, which 
number, the second week in April, I placed in the pond of Dr. Pahae- 
Btoclz, neRr Walhalla, who had kindly tendered me the use of it until 
tho uecessarj- ponds can be constructed to keep them in. From these 
Esh I hope to obtain a stock from which we will be able to supply the 
streams of the mountain section of our State, which are well adapted 
to the requirements of the Oaliforuia trout (Salmo irideus). I n  addition 
to this lot, in May I obtaiued 9,000 of the same trout from the Govern- 
ment, which were turned over to me by the United States messenger 
a t  Seneca, 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 t b e  Ohatooga River, on the South Oqrolina and Georgia line. 

79.-SIIAD .l?I$lXINGl ON THE E D I S T O  BPVER.  

B y  C. J. HUSKE, 

Superinlew?ott of Fish and Fisheriee of 8oroutL Carolina. 

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

I have finished the Aea8on’s work on Bdisto 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 takivg fish 
that were planted by us. A t  least 1,000,000 eggs were lost by a de- 
Eciency of buck fish, which deficiency was caused by the large size 
mesh used by the &Tillers. There is one seine beach on the river, which 
if‘ I can fish myself, I am satisfied I can increafle the take of eggs to 
2,000,000 a season. This in a few years should make Edisto River a 
good station. The cost of the season’s work at 
present is about $300. 

Iu view of the smell number of eggs tha t  we can get in the State, we 
are compelled to fall back on the generosity of the Government Oommis-. 
sion for our supply for other rivers. Will i t  be practicable for you to 
furnish me with the eggs, sent by express 40 Columbia, instead of the 
fry that South Carolina usually received 9 I see that you made 8uC- 
Cessful shipments of shad eggs to North Oarolinrt last season. If yon 
can send me three or four hundred thousaud a week, I can hatch them 
out hero and plant them in Congaree River. 

This is my only hope. 

OOLUMBIA, S. U., April 8,15846 
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SO.--CULTUR& 4DIr EDIBLE BNAICB. 

B y  RUD. HESSEL. 

[From B letter to Prof'. S. F. Baird.] 

Regarding the cultivation of the Helix pomatia and the H. aaspersa, 
I hare  to report that  if IOU 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 got the H. pomatia in 
Bavarinor 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 tho mediation of a consular agent might be requested. The 
prices are not very high yet in Germany, perhaps five or six marks [about 
$1.301 per hundred for selected ones. It may be that the H. adspersa 
and the H. nautiooides could be obtained for the same price. 

The Romans, as you know, raised these animals in their oochlearia 
about 2,000 years ago, and they introduced their cultivation into Ger- 
many and France. I n  Germany the practice was reintroduced by the 
monks of the eighth century in their convent gardens. They sometimes 
adopted tho 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 intereeting; 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, &a, 
which me have. I hope that you will decide in favor of this enterprise, 

WASHINGTON, D. C., Noweinher 17, 1883. 

81.-AMEBICAN BJiA-CXK BALJS PLACPD I N  TICE R l V l I E  NENE,  ENB-  
LAND.  

.By JOHN %'. HENSMAN. 

[Abstract from the Fishing Qazetto, December 1, 1883.1 

Of 1,200 black bass brought from the United States by Mr. W. T. 
.Silk, 140 mere placed in the river Nene. They were from 4 to 7 inches 
in length. The river has a number of' small backwaters with swift cur- 
rents and gravelly bottoms, and also deep, quiet holes. Fishing 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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s%.-TR[E “EURRBN 9’ A N D  ‘‘KEXTEL !’ (FIBILING)-VESSELS) O F  TlIE 
COUBLAND IIABF. 

B y  ERNST ANCMER. 

The principal need of our fishing-vessels is that they should drav  very 
little water; for thit fishing-ports and landing-places along the entire 
coast of Lithuania are exceedingly shallow, the water often being only 
One foot deep, and in the northern part of the Ha8 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 
ajong our coast. Our seino-fisheries are dependent on various local cir- 
Cnmtances, 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 building our 
Vessels. 

The bottom is not even, but rises from the mainmast to the prow (ons  
third of the entire length) about 6 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 Ha€€ it mould prove an impediment. 
Towards the stern the rise is very inconsiderable. Thereby the vessel 
drags iu the water and moves a little heavier than would otherwiso bo 
the case, but as it draw8 but  little water this proves no serious dlfiiculty, 
the steady movement of the vessel remedying the evil. Moreover, the 
Sawing to which all vessels which draw little water are subject is 
avoided. Crosswise the bottom also slants a little towards the ceuty 
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, so as to make the vessel float in tho water with 
ease. 

The sides of the vessel are not straight; tho lowest plank bulges out 
Considerably, the second is somevhat straighter, and the third rises 
ahnost perpendiiularly. Thereby the side of tho .vessel assumes the 
shape of a curve, on which the vessel rests when leaning over, and is 
enabled to withstand the rolling of the waves. Towards the prow t h e  
sides must be straight, so as not to cut the waves, but allow .these to 
lift the vessel 0,zsily. A vessel constructed in this matinw may cruise 
wit11 perfect security even in the shortest waves. The vessel needs no 
ballast, but will be safest without any. The bottom is 3 to 3i  inches thick, 
and made of pine wood. The lower plauks of the sides, made of oak 
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wood, are about 28 inches thick, and gradually diminish in thiclrncss 
towards the top, the upper plank being only 1% inch8  thick. 

Of the sails, which ate mannfactured here, sprit-sails are the best in 
wind j the two small foresails also render better servico tlinn a large 
stay-sail, and are therefore preferred by tho fishermm In reefing tho 
mainsail, the small foremast is taken down entirely, and the sprit-sail 
remains spread. The mainsail is reefed from the top. It is sornewlmt 
narrower a't the top than at  the bottom, and by reefiug i t  from thc top 
there is no danger of rolling the sail too tight and of tearing it. The 
reef-line is siniply tied at  the top of the sprit, and in reefing it is m:de 
loose and tied lower down. 

The great adrantago of tliese vessels is their Btrength, as they can 
witlistand almost any storm. I own a cutter built in tho United States. 
In moderate wind I can aln7ay~ outsail our vessels, and even iu a, tolcr- 
ably sW breeze I can cruise as well as they; but if a strong wind 
springs up I can 110 longer crnise, but must think of my own safety, 
while our vessels lreep 011 in tlit' 'ir course. 

Rufis, EAST PRUSBIA, July 1,1880. 

83-WOODEN TANK PQYC THE T R A N H P O R T A T I Q N  O P  L I V I N G  RIsIr.  

B y  IPlAXVON DEIW BQIRNE. 

The tank has 8 double bottom, in order that dirt may be separated 
I F  water is poured into the tank, it will flow out by the 

On warin clays 

from the fish. 
pipe from below the upper bottom, and take the dirt out of  the tniik. 

There ihoulcl be three iriclics of air below the cover. 
some ice may be pI:wxl on tho cover. 

BERNEUCIIEN, Pebrzcury 29, 1884. 
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s4-PENNLNG OF SALMON I N  ORDER T O  SECJUBE THEIR ~ ~ 6 8 .  

B y  C. J. BOTTEMANNE, M. D e  

[From a lettor to Prof. 8. F. Baird.] 

In the Dutch LLEconomist” of 1874 I gave a description of the fish- 
breeding establishment of the State of New Pork, 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 likcly aware, the Dutch Government pays yearly 
$4,800 to salmon breeders for young salmon delivered in spring, at t>he 
rate of 10 cents for yearlings, and not quite (+I one dollar per hundred 
for those that are about rid of the umbilical sac, and ready to shift for 
themselves. For 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 Prei- 
burg, and from Qloser in Basel; but complain always that the eggs aro 
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, &c. 

I n  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 
mould get at least four eggs to one, at the same price, and be independent. 

We have an association here for promoting thp fresh-water fisheries, 
of which the principal salmon fighermen are members, and also several 
gentlemen not in tho business, including myself. In the December meet- 
ing I told them all I knew,about the Penobscot; and one breeder got st 
credit for $200 for getting ripe salmon and keeping them in ascow tillhe. 
had what he wanted, and he has succeeded pretty well. Still this is only 
on a limited scale. I want to put up larger pens and in the style of the  
Penobscot. In order t p  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 9 Is it above 
tidal mater1 (This I take for granted.) What is the situation of tho 
pond compared with the river1 What kind of failures were thoro, and 
the probable reasons therefory I n  short, I would like a complete de- 

I hope you will oxcuse 
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. qzcinnat, yet 
three A s h  have been sent in for tho premium we held out for the first 
fifteen caught, but they proved not to be puinnat. Lately I heard that 
there were 80 many salmon caught in the Ourthe, near Liege, Belgium 
(the Ourtho is one of the feeders of the Maas), which was an astonislling 
fact, as salmon are seldom taken there. 

’ scription of the place, with the history of it. 

~ 

BERGE% OP Zoox, NETHERLANDS, January la, 1884. 
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85.-MEMORANDA R E L A T I V E  T O  INCLOBUBES FOBl THE CONFINIE- 
D l E N T  O F  SALMON, D R A W N  FBOM E X P E R I E N C E  AT UUOILYPORT, 
PENOBBCOT R I V E R ,  MAINE.  

B y  CHARLES 6. ATAINS. 

[In rosponso to roquest of Dr. C. J. Bottomanno.] 

The Penobscot salmon-breeding establishment was founded in 1872, 
at Bucksport, in the State of Maine, near the mouth of the Penobscot 
River. The location was primarily determined by the necessity of being 
near a supply of living adult salmon, to bo used for breeders. After an 
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 oursdves of the supply here afforded we must take the salmon at 
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 iu  Sresh water. Later experiments in Canada indi- 
cate that they will do as well in salt mittcr, but the construction and' 
mainteuance 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. I n  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 salinon mere captured. 

I n  our experiments and routine work we have made use of Sour in- 
closures, which I will now describe. 

No. 1.-In Craig's Pond Brook, a very pure and transparent atream, 
an artibcial pond 40 square roils 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 mater came from 
springs in the immediate vicinity, and the rest from a very pure lake 
half a mile distant. The water derived from the lake wa8 thoroughly 
aerated by its passage over a steep rocky bed. The transparency of 
fhe water in tho pond was so p e a t  that a pin coulcl be fieen a t  the depth 
of G feet. This inclosure was a complete failure. Tlie salmon placed 
therein were after a day or two attaclrcd by a parasitic fungoid growth 
on the skin, and in a few days died. Out of 69 impounded not one 
escaped the disease and only those speedily removed t o  other waters 
recovered. Several, removed in a very sickly condition to the lake sup- 
plying the brook, recovered completely, from which i t  is saSe to infor 
that the cause of the trouble did not lie in the lake water. Of the Rpring 
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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 cxperiment an inclosure mas 
made in the edge of an ordinary IaIre by stretching a stout net on stalres. 
This water was browu in color, and objects 4 Seet beneath the surface 
were invisibln. The bottom was gralvelly and dovoid of vegetation. 
The depth was 7,j feet in early summer, and about 4 feet after tho 
drought of August and Septeniber. Tho area inclosed was about 25 
square rods in Juno, and perhaps half as much a t  tlie eud of summer. 
This inclosure was entirely successful, very few salmon dying i n  it 
except those that had been attacked by disease before their introdnc- 
tion, and a11 the survivors were found to bo iu first-rate coudition in 
November. This site was not afterwards occupied, because i t  was incon- 
viently located, and was exposed to the full force of violent winds sweep- 
h g  across the lake, and therefore unsafe. 
NO. 3.-!l!he inclosure in u8e for the confinement of tlie stock of breed- 

ing fish for tho four years from 1872 to 1876, inclusive, was made by 
runqiug a barrier across ;I narrow arm of a small lake (mentioned in 
Qilicial reports as " Spofford's Pond 77) near Bucksport village. This 
body of water, about 60 acres in area in the summer, receives the drain- 
age of not more thim 5 syiiaro miles of' territory through several small 
brooks, that are reduced to dry bods by an ordinary drought. About ~1 

quarter of tho shores are marshy and the rest stony. The water is 
highly colored by peahy matters in solution, and all ol.@ts are invieiblo 
at a depth of 2 feet. The bottom is composed mostly of a fine brown 
peaty mud of unlinown depth. Aqnatic vegetation of the genera Nu- 
phar, N y t q l m a ,  Bragenin, Potawogeton, &., is abundant. Tho water 
is nowhere more than 1 G  Seet cleep in the spriug, m d  11 feet in midsum- 
mer. The portjon iuclosed is 2 feet shoaler. The inclosure occupied 
sometimes S or 10 acres, and sometimes less. The barrier mas from 400 
to 6OO.feet long, and was foruieci the first year of brush; tho second and 
third years of stake-nets, weighted clown at  the bottom wi th  chains j and 
tho fourth jear of wooden racks, 4 Siet wide aud long enough to reach 
the bottom, which Were pushed down side by side. The brusli was 
Unsatisfactory. A 
single uet woulti not retain its strength through a whole SWSOII, the 
battom rotting away a~ld IettiIig the fish O u t ,  uiiless before tho :Lutuiu11 
was far advallced its position were reversed, the stronger part that had 
been above water being placed now a t  the bottom. This method was 
therefore rather expensive and not perfectly secure. The wooden racks 
Were costly and heavy to handlo, but quite secure. 

The saltnon placed in this inclosure had to be carted in tanks of mater 
overland about a mile in addition to transportation in ffoating cars from 
3 to 5 miles; they mere transferred suddenly from tho salt water of 
the river (about two-thirds as saIt as common sea-water) into tlie entirely 
fresh water of the lake. To all the supposed unfavorable oircumstances 

There were llolcs in i t  by which the Gsh escaped. 
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must, be added the high summer temperature of the water. During 
August the mean was generally abovc 700 Fahrenhrit a t  the bottom and 
sereral clegrees warmer at  the surface. Occasionally there was observed 
a midday temperature of 740 P. and once 760 F. a t  the bottom, Yet 
this proved an excellent place for our purpose, a satisfactory percentage 
of the salmon remaining in perfect health from J u n e  to November. 

No. 4.-The inclosure in u8e since 1879 at  Dead Brook, Bucksport. It 
is located in a gently running stream bortlered by marshy ground, with 
a bottom in part of gravel but mostly of mud7 crowded with aquatic 
vegetation. Thc water, supplied by two small lakes among t h e  hills, is 
cleaner than the avwage 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 inclosiire i t  is from 3 to 5 feet. The 
width of the stream is from 2 to 4 rods, and the portion inclosed is 2,200 
feet long. The barriers to retain tho fibh are in the form of wooden 
gratings, withfwilities for speedily cleariug them ofdObris brought down 
by the stream. 

Better results were expected from this jnclosure than froni No. 3, but 
haTe not been realized. The percentage of calnron (lying in coufinement 
has been greater, amounting commonly to about 25 per cent of those 
int,roduced, and this notwithstanding the salmoii are conveyed to the 
inclosure by water carriage the entire distauce (7 mile&) instead of be- 
ing  carted in tanks. The cause of t h e  trouble has uot yet been discov- 
e?ed, but t>here is good reason for thinking that i t  lies in sonie of the 
ciroumstances 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 is supported by the fact that nearly all the losses occur within 
a few weeks after the iutroduction 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 i t  would be more act- 
ive than in June and July. 

The $bow description will, I think, give Dr. Bottemanne a sufficiently 
correct idea of the character of the inclosures we have tried. There are, 
however, several other points to be touched upon to put him iu 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 a t  Bucksport village 
(No. 3) we hoped a t  first that their desire to reach a suitable spawiring 
ground would induce them all to enter the small brook that forms the 
outlet, which was within t,he limits of the inclosure. In this nistterour 
expectations were but partially realized. Many of the fish refused to  
leave the lake through the narrow opening that was ailorded them, and 
were only obtained by pound-nets, seiilrs, and gill-nets, all of which iu- 
valved a considerable expenditure of labor and waterial. The drawing 
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of a seine in a large body of fresh watel: 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 i t  can be swept with a compajratively short seine. 
However, the influx and efflux of a considerable voluuie of water is of 
great advantage in enticing the gravid fish into traps that can readily 
be contrived for them by any ingenious fisherman. 

Tho existence of a gravelly bottom in the incloswe must be considered 
8 positive disadvahtage, iuasrnuch as it affords the fish a ground on 
which they may lay their eggs before they can be caught; but the dan- 
ger of such an occurrence is less as the bouuds of the inclosure are more 
contracted and the facilities for capturing tlic fish are better. 

As to the number of fish to a given area, I Chink we have never ap- 
proached the maximum. I should have 110 hesitation in putting 1,000 
salmon in the inclosure at Dead Brook, which covers ail area of less than 
3 acres. Of course t'hc renewal of the water supply, or its aeration by 
winds, is of i~llportsiice here. 

The capture atrid tSanqort, of the fish in June involves methods re- 
quiring some explanation. The salmon fisheries about the mouth of 
&he Penobscot River are pursued by means of a sort of trap termed a 
4' weir." It is condtructed of fine-meshed nets hung upon stakes, ar- 
ranged so as to entrap and detain $he fish without insnaring them in 
&he meshes, They swim about in the narrow 4Lpound77 of the weir until 
the retreating tide leaves them upan a broad floor. Jus t  before t?he 
floor is laid bare, the salmon destined for the breeding works are dipped 
out carefully with a cloth bag or a very fine bag-net and placed in trans- 
porting cars or boats, rigged specially for the purpose, Bunk deep in the 
water, which fills them, passing in a t  two grated openings above, and 
passing out a t  two others astern, and covered with B net to prevent es- 
cape. In a boa,t 13 or 14 feet long (on the bottom) we put 10 or 18 srtl- 
mon, to be towed a distance of 7 miles. If' the water is cool, twice rn 
m a n s  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 a t  a time 
for :L mile and perhaps farther, and they may be jolted along over a rough 
road in comparative safety. 

It has been our uniform experience that all the salmon that survived 
till autumn were in normal condition as to their reproductive functions, 
and yielded llealthy spswii and milt. On two occasions we suffered 
serious losses of eggs. In  neitlier instance could the loss be attributed 
t o  any defect in tho inclosure, but on one occasion the conclusion was 
reachecl that the \\rater which was well suited to the maintenance of the 
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flsh was injuriout; to the eggs, rendering 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 t,hat was caused by tho bursting of om 
barriers a t  Dead Brook under the pressure of a flood. 

BUCKSPORT, ME., April 7,1884. 

86.--PURTIKEB R E P O R T  OW R. D. IIUMEW BALMON IIATUJKERY, 
OREGON.' 

BY CHAIELES E. F I I N ~ L P .  

[From n letter to Prof. S. F. BJrd.] 

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 tho 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 :ire made of slats 24 by 10 by G feet. Be- 
tween the 25th and 28th of August last I put into theso'boxes 100 
salmon (50 in cach box). Those that lived I left there until the 22d of 
November. I n  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. Jlume intends to do away with the boxes 
and to build a large reservoir a t  the outlet of the hatohing-house. 

I spawned in all only nine females j lost two from their getting' away, 
and let one go for want of a male. I 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 tho lrays on the 22d of November; 
the first embryo was discovered on the 2Gth of December; and the 
first fish was free the 27th of January, or in sixtx-six days. The last 
salmon hatched February 1 7  th, or eighty-seven days from spawning. 
On the 10th of March we commenced fishing, and on the 7th of April let 
them go, all largo and healthy fry. As far as I could find, I had only 
ten cripples, and some of these lived to become €ry. I waited for Mr. 
Hume to come from San Francisco before turning them out. Under 
the circumstances, 1 feel much oncouraged with my success. 

Nr. 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. 

ELLENSBTJRG, OBEG., April 27,1884. 
- 

* Seo prctvious report on page 88 of this volume.-C. W. 8. 
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87.- W H A T  UODFJSH 80.71ETJRPES SWA&&OW.* 

B y  CAPT. J. W. COLLINS. 

[From a letter to Prof. S. 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 
BfcEachern, of the schooner A. P. Gifford, of this  port, through Oapt. 
Benjamin P. Blatchford. Captain McEachern stated to me that the 
knife was found in the stomach of a 45pound cod which was caught 
this winter on a trawl-line, in about 56 to GO Fathoms of mater, latitude 
4330 OS‘ north, longitude 640 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 implemen t. 

GLOUUESTER, MASS., Jartuary 26,1884. 

SS.--LEEUJH U U L T U R E .  

By RUD. IIESSEL. 

[From D lottcr to  Prof. S. F. Baird.] 

The Hirudo medicinalis and the I?. o$Lcinalis begin to propagate when 
three or four years old, at which age they are froin three to five inches 
in length and from half an inch to an inch in diameter. 

They are raised extensively in France, espeeiully on the moss-lands 
in the environs of Bordeaux, where the culturists call the adult worm 
by the unscientific name of flangmue vache, (1. cow-leech.” I have seen 
8J.I the diEerent kinds of ponds in use there, as well a8 in other parts 
Of France, 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 t.0 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 160 to 260 would 
___-- 

*There is in the Nationti1 Museum a package of 15 or 20 cards of the  usual Size of 
Playing-cards (Q by rl inches) which wore taken from the  stomach of a OOUSh. The 
oorner8 m e  well ronnded or, but $210 Colors am in quite a good state of preservation. 
The cards were exhibiljod at the Loudon Fishery Exhibition, and the faot that $hey 
oeme from tho stomach of a cod is well authenticatad.-C. W. 8. 

I 
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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 a t  that place, so 
that we can see what kinds of leeches they sell, as well as their prices. 
The Becharde Brothers, rue Fondadbge, Bordeaux, from whom I got 
my “vaches,” gave me entire satisfaction, both in regard to the quality 
of the leeches furnished and their healthiness. 

WASHINGTON, D. C., November 17,1883. 

89.-EDIBLE QUALITIES O F  CIARP. 

B y  EDWARD THOMPSON. 

[From a letter to Prof. 8. F. Baird.] 

I enjoyed reading the different opinions of men on the eating qualities 
Qf the carp.* I would venture to say it would be the same yith beef, 
pork, or any other fish, no matter where i t  came from. I t  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 h e  pro- 
nounced them as good, if not better, than any he had ever eaten. Why7 
Because they were fed on the natural food for trout. Again, I have 
eaten trout that tasted very distinctively of liver. Why9 Because 
they were fed on liver, &e. It is tho 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 36 It is 
not so 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 i t  is a very superior 
fish, and I will even go so far as to say that I prefer it to trout. ’ 

ST. JOHNLAND, SUFFOLK Go., N. Y., .February 16,1884. 
- 

*Notes on the edible qualities of oarp, &e., by Ches. W. Smiley. Bull. F. C., 1883, 
p. 305. 
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sO.-QN THE SPECIMENLT R E C E l V E D  Sk' THE dMI'l'IIF!4QNfAN INSTI- 
T U T I O N  FlCOm 'ERE U N I T E D  STATES LIPE-SAVING UERVIU33. 

B y  Prof. S .  F. BAILRD. 

The arrangement made by the Superinteudent of the Life-Saving 
Service, early in the year, for the telegrqhic annouucement to the 
Smitli~onian Institution of the Rtraucling of marine aniinals lins al- 
ready been prodnctive of importaut results. The series of specimens 
thus far received i8 i n  every war remarkable, and should the system 
continue to be so productive i t  is impossible to say tvhat good l n a r ~  not 
result to zoology. The firgt specimen received was that of a shiwk(Ps.eu- 
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 ichthyologjsts. The ou1.y. specimen known 
t o  be preserved besides this one is the type o f  the species. 

Sliortly after tbit, shark was received, a, still more remarkable auinial 
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 now to the North Atlant?ic, and apparently new i o  science as 
well. It bas been provisionally iiamed Kogia goodei. Few specimens 
of this gems have ever been collected, and these from the iuast.r~mofe 
parts of the glob,e, Some from New Zealand, and one from Mazatlan at  
the entrance of the Gulf of California. . T,hesa animals resemble the 
great sperm whale, to which they are ol~~eIy,reIate& but,do.nat seem 
to attain a length of more than 9 or, 59. feet, and. are truly*tlie pig- 
mies of their race, The Now Jorsey ~pecimen was peduliarly inter- 
ostiiig in that itl wrta a-female with gougg. In dissecting the animal a 
a fotus fully 3 feet long was found, which is probably the first ever 
&eon. 

The entbusiaam aroused by the arrival of this specimen had scarcely 
abated when the stranding of another cetacean was announced from 
&ation No. 17, at Baruegrtt Oity, N. J.I .Mr. J. H. Ridgway, keeper. 
This remarkable animal 3lwted i n  upon the tide aad was secured b y ,  
Mr. Ridgway and his crew after conwiderable exertion. The curator of 
11lamua1~ and an assistaut were dispatched from the National Museum 
and a cast of the exterior was made and the skeleton prepared for ship 
meut to Washington. As the huge animal lay upon the sand the ques- 
tioa of its identity proved quite puzzling one to the zoologist who 
viewed it; but when the sku11 was cut out, it was at once apparent that 
the animal belonged to the whales known a8 the Ziphioids, and proba- 

; 

Bull. u. s. F. o., 8"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. I t  is prob- 
ably the second specimen ever taken on the coast of the United States. 

Ziphioid whales have a most interesting history. I n  ages past they 
were very abundant, perhaps as much so as the common porpoise of to- 
day, but a t  present only stragglers are found in remote quarters of the 
globe. It would aeem a8 if they were but the surriving 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, a t  Fire Island, N. Y., Mr. Daniel 8. Hubba’rd, 
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 European 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 tho 
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 L L  star-gazer” (~stroscopus anoloplkus) from station No. 6, a t  Deal’s 
Island, N. C., Mr. Malachi Corbel, keeper. The ‘istar-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. grcecum) is said to possess electrical power8 in life, From 
Station No. 2, at Point Judith, R. I., Mr. Herbert M. Enowles, keeper, 
was received a specimen of the “ lumpfish.” The b L  lumpfish 7’ ~Cyclop- 
term lumpus) as a rule is an inhabitant of colder waters than that in 
which it was found. The flute mouth” (_Fistularia serratu) from the 
same station is a very rare species on our coast. The Lcangel fish” 
(Pornacanthus urcuatus) taken at Barnegat City, N. J., has not hitherto 
been known north of Florida. 

WASHINGTON, D. C,, January 25,1884. 

Bl . -WEIGlHT8 O F  BALDION T A l l E N  AT D I d L O U D  RIVER STATION 
I N  1880 .  

B y  LIVINGSTON STONE- 

The following table showing the weight of female salmon after spawn- 
ing, was a~cidenta~lly omitted from the report for that year of the opera- 
tions at McCloud River station. The average weight of those taken 
August 31 was 98 pounds; of those taken September 9, Sg pounds; of 
the entire lot, 9& pounds. 
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Salmon taken dtiguet'31. 

97 ....... 
08 ....... 
09 ....... 

100 .(.. .. 
101 ....... 

3 ........ 11 
4 ........ I 
6 ........ 16 
6 ........ 8 
7 ........ 8 
8. ....... 14 

Pounds. 
0 
I 
6 
12 
8 

o...... 
10 ...... 
11. ..... 
12.. .... 
13 ...... 
IC..... . 
16.... .. 
16. ..... 

102 ....... 
io3 ....... 
104 ....... 
105 ....... 
10 6 ....... 
107 ...... 
108 ....... 
I09 . . -. . - . 
110 ....... 
111 ....... 
112 ....... 
113 ....... 
114 ....... 
116 ....... 

I 

8 
14 
6 
7 
I. 6 
7. d 
I 
0 
8 
I 
8 

10 
8 
12.6 -- 

Pounds. Pounds. Pounds. i: 11 I:::::::/ 1 133 34 ........ ........ 1 13 7 

7 27 ...... 35 ........ 5 
8 28 ...... ao ........ 7 
3 29 ...... a i  ........ 6 
12 30... ... as ........ 9 

I! 11 :$::::::I f 11 Total.]-= 
I /  I l i  I -- 

Salmon taken Septeniber 9. 

NO. 1 Weight. 11 No. 1 Weight. 11 No. 1 Weight. 11 No. 1 Weight. 11 No. 1 Weight. 

I---------- 
------ 
I. ...... 
2. ...... 
3. ...... 
4. ...... 
6. ...... 
0. ...... 
I. ...... 
8 ....... 
10.. ..... 
11. ...... 
12. ...... 
13.. ..... 
14. .... , . 
16.. ..... 
16. ...... 
17.. ..... 
18. ...... 
10..  ..... 
20. ...... 
21 ...... 
a". .... . f  
23.. ..... 
24. ...... 

e. ...... 

Pounds. 
11.5 
12 
5 
3. 6 
14 
6. 5 
15 
8 
8 
6 
0 
6 
I 
9 
8 
16 
13 
10 

G 
7 
I 
7 
8 
G 

26. ..... 
26. ..... 
21.. .... 
28... ... 
20 ...... 
30.. .... 
al.... .. 
32 ...... 
33. ..... %::::::I 
30. ..... 
37.. .... 
38. ..... 
39 ...... 
40 ...... 
41 ...... 
42. ..... 
43 ...... 
44 ..... 
46.. .... 
40 ...... 
47.. .... 
48.... .. 

Poands. 
11 
12 
8 
12 
6.6 
8 
6 
12 
0 
I 
0 
I 

10 
8 
8 
6 
8 
I. 6 
8 
7 
11 
8.5 
10 
16 

40 ...... 
60 ...... 
61.... .. 
52 ._. . -. 
5s.. .... 
64.... .. 
65. ..... 
GO.. .... 
67.. .... 
58 ...... 
69 ...... 
00 ...... 
O l . . .  ... 
0%. ..... 
G3. ..... 
04.. - - -: 
65 ...... 
06 ...... 
07 ...... 
08. _ _  - ~. 
OD ...... 
70. 
71. 
72.. .... 

..... I ..... 

Povnds. 
8 

10 
7 
6. 6 
11 
7 
G 
6 
18 
14 
10 
10 
14 
9 
0 
0 
I 
0 
7 
8 
8 
0 
9 
0 

I 
73. ..... 
14.. .... 
76. ..... 
70 ...... 
71 ...... 
18. ..... 
79 ...... 
80. ..... 
81.. ._..I 
E::::: 1 
84.. .... 
85.. .... 
86.. .... 
87.. .... 
88.. .... 
80. ..... 
QO..... . 
OI..... . 
02.. .... 
03.. .... 
04. ..... 
05.. .... 
90. ..... 

Pounds. 
11 
12 
8 
8 
9 
8 
7 
8 

IO 
8 
8 
13 
7 
0 
8 
6 
8 
7 
10 
11 
I1 
13.5 
9 
7 

@%-VITALITY OW G E R M A N  C)ARP A N D  R E S T O B A T I O N  OW LOME 
A P P A R E N T L Y  D E A D .  

B y  CIIARLES W e  SCUDDBR. 

Wishing to examine some pxde carp anatomically, on January 2il I 
visited the Central Hatching Station of the United States Fish Conmi&- 
sion iu the Armory building, and called for dead carp, as they would 
answer my purpose as well as live ones. Mr. J. E. Brown hanclrcl me 
@even or eight, which were from 1 to 3 inches in length, and which had 
been thrown out of the tanks as dead. These I at  once put into an 
envelope and carried home in my pocket. 

A t  least an hour later I removed them from the envelope and put 
them in o rnash-bowl of water for cleansing them. I soon noticed that 
two of them were floating on their sides and occasionally gasping. A 
half hour after this, for the purpose of .discorering how much T7italitY 
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 Van-  
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tity of water. Those I rcturned to the b o k ,  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 a t  the top of the water. I then changed 
the water and administered the same amount of brandy as before. Ou 
the following morning, thirteen hours after the first administration of 
brandy and seven hours after the second dose, the two fish in question 
mere apparently fully restored, and were swimming naturally 'and ac- 
tively about the bowl. The restoration proved to be complete. 

UNITED STATES FISH COMMISSION, 
Washimgton, D. C., January 4, 1884. 

__- 

@3.--LOBS OF L I F E  A N D  PBOPEIKTY 1N TME GLOUCEBTEH P I B H -  
ERIE.%. 

B y  C a p t .  J. W. C O L L I N S .  

I beg to submit the following statement of the lmses, from Gloucester, 
of life and property in the New England fisheries during the patit ten 
years, first saying that there is uo available source from which to obtain 
similar facts relative to the fishing fleets of other New Englaud 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 
Borne branch of the winter fbheries, tho rest of the vessels being hauled 
up for about five months of the year. 

I n  the ten years ment,ioned the total loss of vessels has been 147, of 
which number 82 have foundered a t  sea, 7 of the latter having been 
abandoned in a sinking oondition. The total value of these vessels mas 
$736,126. 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 a t  the exact numbor of' bereaved families which lost their natural 
protectors, since for one or two years of the period under considera- 
tion accnrate record was not kept of the widows and fatherless ohil- 
dren left by these disasters at sea, and even if i t  had been it would 
not &ow how many almost helpless parents have been deprived of 
their only means of support. As ,near as I can get at i t m a k i n g  
what I believe to be an underestimate for the years of which I cay 
obtain uo statistics of the widows and children left4322 momen have 
been made widows, and 668 children loft fathcrless by the disasters to 
tho Gloucester fleet alone. Many of these families, hare been ieft in 
utter destitution. 

There can be but little doubt that upwards of 75 per cent of the ves- 
Bels lost at sea meet with an untimely fate simply because they are too 
rjhallow ; the consequence being that when caught in a gale they are 
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liable to be thrown on their beam ends, and, not being able to right&- 
@awe of their shallowness, fill and sink. 111 a single gale, that of De- 
aember 9 and 10, 1876, no less than five Gloucester schooners were 
knocked down ana bnrely escaped sinking. Three of them were dis. 
masted, two of which yere abandoned, one went into Liverpool, Nova 
Plcotia, under a jury-rig, while the others were not so badly damaged. 
The inference is that other vessele which foundered iu the same gale, 
and those that hare been lost a t  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 occurring, and ereu 
should it happen the chances mould be a hundred to one that the vessel 
would right again. 

It is, therefore, altogetier probable that the introduction of deeper 
fishing vessels in New England would save for Cloucester alone some- 
where about $30,000 to $60,000 per year, besides B large number of 
lives. 

As an instance stowing how terrible the 1088 is sometimes, I will saly 
that from the 29th of August to the last of December, 1883, 16 vessels 
from Gloucester foundered a t  E=, carrying down with them 205 men, 
while the loss of property was little less than $100,000. 

QLOUUEBTER, MASS,, .February 21,1884. 

S&-LOBB OF LlFE AND PROPEBTY IN THE FISEEBIEU. 

B y  R e  B. FORBES. 

I have perused with great intereNt the statements on tho subject of 
bhe lossof life among the fishermen of Gloucester. The loss of 417 vessels 
m d  3,600 lives in flfty-four years ending in 1884 is fearful to contem- 
plate. In 22 years ending this year the number-of men lost was 2,14(h 
There must be some cause for t,his large increase. It may be presumed 
that the increase of the number of v e s d s  in the business accounts for 
the increased loss of lives in a great degree. Aiiother cause must be 
the fact that the vessels are more crowded, Another prominent caufie 
must be the fact that trawl-fishing in dories necessarily exposes the 
men to greater danger than hand-fishing. I have before rnc~ a long list 
of men who have been separated from their vessels; many of these haw 
been lost, while Borne have been rescued in a starving condition. No 
regular rule hits been established for furnishing dories with condensed 
food and means for cooking. This should bo clone. Mr, D. W. Low, of 
Qloucester, has contrived means not only to feed persons, but to euable 
them to right their dories and to cling to them wheu capsized. If the 
Owners of fishing craft do not feel interest enough to encourage the use 
of these meam, there should be a lam to dompel them to do SO; and if 
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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 oE 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 ressels 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 a t  anchor in stormy Feather. 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 a t  anchor with a long 
scope of cable. The drag is an excellent thing to, assist i u  changing 
position, by reversing it with the tripping liue and catching hold again. 

There are more fishing vessds run down by steamers 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 tho fishing-grounds 
most frequented should be avoided by the steamers, and the steam- 
routes where they cross banks ahould 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 corn. 
pass, I should class that as a luxury which might be dispensed with 
much better than a supply of food; any intelligeut seaman can tell near 
enough how he is heading by night or in a fog, but none can exist long 
without food and drink. As to comparing the safety of the yacht-like 
craft with the old-style fishing craft, I would make use of the same 
argument m I have used for steamers in fogs, namely, ((go ahead in 
fogs and shorten the t ime at sea." The old banker may be a safer 
model in a gale; but she is's0 long in making her trips that she en- 
counters more dangers in the aggregate than the sharp luoderu 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 maiiy caaes be found 
useful, especially when cast over from a vessel drifting fast, but its 
utility to vessels at anchor may bo doubted; still if a crowd nf 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 fi.shermen; 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 regart1 to preventing i t  than we now do. 

. 

, 
BOSTON, MASS., May 29,1854, 
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OS.-IKESUSUITATION OF A P P A R E N T L Y  D E A D  U A R P .  

B y  MILTON P. PEIRCE. 
[From Q letter to Prof. S. F. Baird.1 

From a lot of 1,200 carp one of my assistants threw out 110 which 
he shpposed to be dead. 1 do not think they were dead, but only tor- 
pid, for one was left floating in the tank when it  was replaced in the 
atore. A small boy called who was going on the s t f reetars  to a dis- 
tant part of the city [PhiladeIphiaJ. Tho mechanics gave him tbe 
Supposed dead carp, which he wrapped in a piece of paper and placed 
in his pocket to shorn to his chum. After reaching his destination and 
playing awhile, the two boys passed into a room whero tho goldfish 
tank stood when he thought of his carp. The b o p  thought they 

“would give the lady of the house a surprke, 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 tho almost incredible facts. Two weeks later she 
called and related them to me, saying that the carp was well, lively, eat- 
i n g  readily, and growing rapidly. 

1 

WENONAH, N. J., March 31, 1882. 

96.--BEMABKABLR RESUHCITATION O F  F B O Z E N  UARP.  

By CHAS. W. SMILEP. 

On the LLcruing of January 4, 1884, 2,100 German carp were for- 
warded from Washington by express to Birmingham, Ala. Mr. F. IJ. 
Donnelly, a messenger of the Commission, proceeded by the same train 
fo watch them on their passago and to take charge of them upon their 
arrival at Birmingham. Tho fish had been placed in the usual four- 
quart tin pails, aud packed in crates of 16 pails each. Each pail con- 
tained 16 carp. 

Mr. Donuelly and the carp arrived a t  Birmingham nt 1.30 a. m.: Jan- 
uary 6. The packages were left in the offlce .of the Southern Express 
Oompany through the remainder of that nigh&, but placed within 10 
feet of the .stove in order to prevent the water freezing. The thermom- 
eter indicated f40 E’. a t  the time of arrival. A t  8 o’clock on the morning 

, of the Gth, Mr. Donrielly examined the condition of the fish, and, in his 
omcis1 report dated January 14, says : 

(( I mas 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 t,heir eyes, I thought perhaps great many of them 
Were &ill alive thoughtfrozen eolid in tho ice.” 
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Nr. Donnelly thereupon courageously undertook to see jf any of tho 
fish could be saved. He procured the necessary laborers, four large 
tubs, and a supply of water. He then broke the ice from the s m d l  
pails, transferring suoh as contained carp to the water. He states tha t  
“in this manner a great number of fish were soon freed from their con- 
finement, and by constant working with them during the entire clay 
we were able to save 1,300 fish.” Although the thermometer contiiiued 
to remain in t h e  vicinity of zero, by careful management he succeedeA 
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 2,1CIO, under such cireuiu- 
stances, may be considered a, very remarkable achievement. 

Having prepared the foregoing statement from Mr. Donnelly’e report? 
I sent a copy of it to Mr. L. H. Black, route agent, Southern Express 
Company, Montgomery, Ala., asking how far be knew the stateperits 
to be true. Under date of January 25, 1884, he wrote me in  reply as 
follows: “As route agent of the Southern Express Compa.ny, my duties 
ea11 me to Birmingham. I saw the carp first on the morning after their 
arrival at Birmingham and frequently during the day while Mr. Doli- 
nellg was at work with them. My opinion is that this statement i8 
correct in every particular. I give it from what I saw myself and from 
information Mr. Donnelly gave me during the day, while be W ~ E I  work- 
ing with the fishan 

WASHINGTON, D. U., Januagy 30,1884. 

S?.-DESTRW~TIOII OB SMAEL F l B H  IN W E I S &  

B y  SETH NICKERSON. 

LFrom a letter to Prof. S. F. Baird. 1 

I desire to call your attention to the great destinetion of small fish 
along our shores by means of deepwater weirs. These engines of do- 
struction are set in water from 4 to 10 fathoms deep. 0ftent)imes last 
year, from many boat loads of codfish, hake, haddock, and other kinds 
of ground fish, together with mackerel and herring taken, only one bar- 
rel of fish large enough for market u8e would he 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 Provincetown, 
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 hail 
to depend upon Boston for our own supply of fresh fish. Seining is bad 
enough, but deepwater weirs are the worst engines of destructiou 1 
ever saw. 

’ 

PROVINCETOWN, MASS., A&iZ 28,1884. 
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98.--CONCERNING THE SALIUON FISHEBIES O F  BBETAQNE,  PBANCR,  
A N D  T H E  N E E D  O F  FIUXl-WAYS AND BESTBICTIVI& LEGISLATION.  

The crawfish is not the only thing threatened with extermination. 
Our last article on the truly blameworthy tolerance of the adminfstratioru 

, in regard to poaching in our waters has brought us a letter from a resi- 
dent of Finisthre. We give his exact words, so ai3 not to lessen the ap- 
pearance of truth with which our correspondent has described that 
which passes under his eyes. He writes us : 

"Affairs in this country have reached heir limits. Salmon and trout 
are threatened with absolute deatruction. Notice what takes place : 
salmon ascend the river to spawn ; at the mouth nearly all the fish are 
#topped b s  the nets of the fishermen of the maritime inscription, whese 
nght  to fish with seines extends in the river as far up as the tide ascend& 
'&ere pass, then, only a few salmon, which the nets of the residents 
aloug the river will harass all summer. You see what is likely to sur- 
iive for reproduction. 
" Nor ie this all. A t  the time when these unfortunate fish choose a 

spawning-place, and when they are ewsy of capture by any one with a 
grappling-iron, with a basket even, grwt  numbers me caught; and they 
o m  be Been w r i e d  to market with their eggs flowing from their bodies 
lilfa the water of a spring. Also, one now sees but few young salmon j 
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 afterea short time will contain no salmon. 
'' The advantage of the fieh-culturists lies in protecting the different 

species, and in aiding the processes of propagation. The English nn- 
derstand this and profit by it. La& year I saw in Aberdeen, a large 
oity of Scotland, sea-trout weighing from three to *four pounds sold at 
Bhe 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 areallowed to be fished ouly every other day 
by the fishermen, including the fishermen of the coast a8 well 8s those Of 
the streams; why should it not be the same with us 1 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 
Rormal'eircurnstrtncetl would be assured j but on the condition, of course, 
Of ascertaining by a st,rict inspection the manner in which the law iS 
obeyed by those living along the streams. 

"Fish-ways are unknown in our rivers of Bretagne. It requires, 
therefore, coneiderable water passing over the dams or slopes for the 
fish to be able to surniount these obstacles and continue their &Scent, 

a 
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Now each in emulatiou of the other obstructs its end of the river, in 
order to push into a bind of close passage thc 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 mere there, they worild take them by basketfuls in one 
night, salt down these young fish scarcely as large as sardines, and in 
case of superabundauce would give them to their hogs. See where we 
are! Almost nothing i d  found in all our river-baains. 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; bu t  of course it is on the condition that we return them g o d  
French money, and ‘his last commodity begins to become so scarce here 
that perhaps i t  would be bettor 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 a8 thej- are in our streams of 
Central France, where, when the 6Lprohibited” nets become too fatiguing 
to manage and insufficiently productive, they never hesitate to call in 
the aid of lime, of poison-berries (C?occulus indieus), and at  present, above 
all, of dynamite. Sluggish species of fish and migratory species are 
alike quickly passing away, siuce uothing 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 I<hone, several hundred thousand francs 
wcre considered snfficient, followiug the example of Switzerland and 
Germany, to stop the career of the destructive insect. 

The indifference with which i t  was treated costs the Government an- 
nually millions of francs, and cause8 a lasa. to agriculture of something 
Jibe a billion of francs every year. E V ~ I  so in ten or twenty years there 
will arise a statesman of‘ genius who will discover that our rivers are 
depopulated, and that this depopulation constitutes a crime of high 
treason against the nation, because it deprive8 the people of an eco- 
nomical kind of food, growing without labor, and one which ous hun- 
dreds of thousands of acres of water ought to furnish us a t  as low ~ 1 ,  

price as it is furnished in Scotland and China. In  his patriotic indigna- 
tion this statesman will call all the fish-cnlturists to his aid ; they will 
multiply breeding-basins ; they will establish costly stations ; they will 
restock the waters, rivers, streams, &c., with t h e  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 resslt 
which should be reached immediately and almost ‘‘ free of cost,” requir- 
ing merely some employ6s to execute the laws which are nom little 
more regarded than warecrows. Is to allow euch A thing as this an act 
of good government ? In spite of our desire, which we share with all 
poor mretclies, to be sgrecable to thp anthoritiesj it is impossible for us 
with sincerity to  answer yes. 

LA PETIIE FRANCE, April 25, 1884. ’ 
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90s-AN ACT T O  P R O H I B I T  PIRHZS\'61 BY S T E A M  VESSELS WIT'R 
WEIRRED O R  PURSE CJEINES IN ANY O F  THE WAWERS WITHIN 
THE JURISDICTION O F  TRE STATE OB NEW JERSEY. 

Initroduced by Mr. IT. B. MILLEB. 

[ P m e d  April 8, 1684, without the siguaturo of the govornor.] 

1. B e  it  enacted b p  the Senute and General Assentbly of t1t.e state of 
Nllzc Jersey, That it shall not be lawfuI 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 
couut and benefit of his employer; and every person who &all offend 
herein shall forfeit and pay two hundred dollars, to be recovered and 
applied in the manner hereinaftm directed by scction four of this act j 
and the said steam vessel used and employed in the conmission of such 
OEense, with all the fish, tackle, furniture, aud apparel, shall be forfeited, 
arid the same seized, secured, and disposed of in the manner hereinafter 
prcscribed. 

2. And be it cnacted, That no steam vessel found in any of the maters 
within the jurisdiction of this State, including the water8 of the Atlan- 
tic Ocean within three nautical miles of t h e  coasbline thereof, shall have 
ou board of the same any parse or shirred nets, or seiue 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 appliauces 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- 
881, with all of the rigging, furniture, and appliances attached to the 
same, shall be liable to be seized, condemned, and ditiposed of in the 
manner directed in the said last-named seetiou. 

3. And be it enacted, That any action under the first and second sec- 
tions of this act niay be commenced by warrant in the coiirt for the t'rial 
of small causes and be proceeded in as in other cases when the same are 
conirnenced by warrant; any law, usage, or custom to the contrary not- 
Withstamding. 

4. And be it enacted, That it shall be the duty of all sheriffs and con- 
stables, arid may be lawful for any other person or persons, to seize and 
Becure any such stenni vessel as aforesaid, and immediately thereupon 
give information thereon to two justices of the peace of the county 

* of5oia1 oopy kiudly furniehed the  United states Fish Comiuission, by IIonry c. 
R o l ~ ,  seoretary of etab. 

-- - 



1.88 BULLETIN OF TETE UNITED STATES FISH COMMIS8ION. 

where such vessel shall be held and secured, who are hereby empowered 
and required to meet a t  such time and yla& as they sha11 appoint for the 
trial thereof, and hear and determine the same, having first given xio- 
tiee of the time and place so appointed by notice in writing, over theis 
hands, set up in at least three public places within the township where 
the said vessel is held, a t  least fire d a p  prior thereto, and also served at. 

’ least five days previously upon the owner or master of said reasel, if h e  
cau be found within the county; and in case the same shall be con- 
clemned, it shall be sold by the order and under the‘ direction of the 
said justices, who, after deducting all legal costsand charges, and qay- 
ing the penalty prorided for bF 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 penally 
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, 

5. And Be it enacted, That if any person vr persons on such rrt;seI 
aforesaid shall refuse and not suffer to enter the same or resist, before 
or after entering, any of t h e  said officers, or other perpon or persona 
seizing tho same, or otherwise resist them, or any of them, in the law- 
ful seizing of the same, then every person so offending shall forfeit arid 
pay the sum of fifty dollars,’to be recovered and applied in the manncr 
hereinbefore direoted. 

6. And be it enacted, That the sale and disposition of tho‘ property 
seized and condemned, as provided for in thid act, shall be conductcd 
in the same manner and upon the Bame notice a8 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 tlm 
trial of small canses”; and all fish and property of a periRhable nature, 
found in arid upon said vessel, shall be sold under the order of said 1 wo 
justices, by giving one clay’s notice of the time and place of such sillc, 
by setting up advertisements thereof in three public places in the town- 
ship where such property shall bo Iielcl, and the proceeds thereof applied 
in tho same manner as hereinbefore provided. 

7 .  And be i t  enacted, That if any owner or claimant of Raid vcssel or 
vessels and property seized as hereinbefore provided for shall desire to 
retain possession of the said property 80 seized, the owner or clainiant 
of such property shall notify the officer or officers before whom the 05160 
is being prosecuted, in writing, and request that the property so seized 
s h ~ l l  be appraised ; arid the said oacers sha,ll bc and they are hereby re- 
qnirecl to prepare a true statement of all property coming into their 
Iiands under the provisions cf this act; and npon such request of haid 
owner or claimant, three disinterested men shall be appointed, one by 
the officers, one by the claimant, and one by the joint action of’ tho two 
appraisers, who shall appraise said vessel and property, the smie to bo 
surrendered to said claimant on hie giving bon(ls for the amounti of 
S U O ~  appraisement, with good and Rufficierit wcurity 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 apharatus 
t o  be held as security until all of said expenses incurred are fully paid ; 
and in cam of failure on the part of said claimant to comply with the 
provisions of t8his section, sail L 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, 
fire dollars each j to the person mak!ng the seiziire, 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 persou put- 
t ing  up the advertisements or notices or serving the same, fifty cents for 
each notice posted or served; for all other services, the same fees tbat 
are paid in jnsticds7 courts for similar services. 

9. And be it enacted, That this act shall take efl'ect immediately. 
(State of New Jersey, Laws of 1884, chapter 96.) 

100.--BRIEP O F  THE o E J E c T r O N $  MADE B E F O R E  L E O N  ABBOTT, 
GIQVERNOR OB N E W  J E R S E Y ,  T Q  T H E  " A a T  TO P B Q I I I B I [ T  BIUH- 
1 N U  BY S T E A M  VESSELS WITII RIIIRICED OR P U B B E  BEINIIIB I N  
ANY OB T H E  W A T E R B  W I T I I I N  TIIE JURIBDI43TIDN O P  T H E  
STATE QF N E W  JEBBBW"'" 

B y  LOUIf C. d'HORPERGUIE." 

1. The bill in question in its essential features i8 similar to the one 
vetoed by Governor Ludlow OU the opinion of the then as well as now 
attorney-general of the  State-said opinion bsiug at present on record 
in your excellency's office, and which I respectfully desire to submit as  
part and parcel of this brief against this present bill. 

2. The letter I wrote to Governor Ludlow under date of January 36, 
1883, a copy of which is here appeuded, as a part of this argument. 
3. This present bill is illegal as it is class legislation ; it permits one 

class of vessels to engage in the said fishing and use of dewribed nets, 
while it excludes another clam of vessels from 80 doing. 

4. The State of New Jersey, iu becoming a part and parcel of these 
United States, ceded to the Federal Governx~ient~ the right to make 
treaties with foreign Governments, and in so doing parted with news, 
sary jurisdiction in all matters pertdiiiug thereto. The United States 
Government having made a reciprocal treaty with Great Britain to per- 
mit the citizens of either country to fish n ithin its limits established by 
international law, the State of New Jersey cannot pass any lams con- 
flicting with the jurisdiction of t h e  Federal Government, thereby an- 
11 ulling the provisions of foreign treaties. 

* Secretary of the  United States Menhaden Oil and Guano Assooiation, 82 John 
street, Now York. 
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5. The provisions of the bill are against sound State policy, unjust and 
discriminating, as it would drive those engaged in fishing with steam 
vessels to take out foreign registers and proceed to carry on their busi- 
ness under the protection of a foreign flag. 

6. The bill is illegal and unjust because it seeks to deprive a certain 
class of vessels of the 'right recognized by the Federal Government, 
which has registered and licensed these vessels to carry on the fishing 
business in the maters within the scope of its jurisdiction. 
7. The bill in its provisions is arbitrary and against the principle of 

all human laws, for it actually prohibits in section 2 a steam fishing 
vessel with its fishing gear to enter any port of the State under pain of 
confiscation or fine-whether the vessel by stress of weather, accident, 
springing a leak, or in any distress whatever, should be caught in any 
of the waters within tho jurisdiction of this State, including the waters 
of the Atlantic Ocean within three nautical miles of the coast-line thereof. 

8. The jurisdiction of any State along the sea-coast cannot extend be- 
youd low-water mark, in matters relating to commercial or industrial 
pursuits which the United States have the power to regulate aud cou- 
trol or which can be subject-matters of foreign treaties. 

lOl . - -B&PORT UPON THE R E C E I P T  A N D  IKATCHING O F  AMERICAN 
W H I T E F I S I K  OVA A N D  P L A N T I N U  O F  T H E  FRY I N  AUJTHALIA.'  

BY ALFRED GREE~FIELD, 

Honorary Secretary of the Neleon Acclimutization h'ociety. 

On the 11th of February, 1884, the steamship Zealandia arrived from 
America a t  Auckland with one million whitefish ova. The mail agent, 
in whose charge they were placed, instead of causing the box to be 
transhipped with the mails by the southern steamerthen in port, which 
left Aucklancl immediately on receipt of the mails, telegraphed to me 
askiug that instructions might be sent to the secretary Of the Auck- 
land society ((what to do with the ova.)) I immediately sent an urgent 
telegram requesting that they might be sent by the first sfearner, but 
the message did not reach the secretary until the southern steamer had 
left. So the eggs were iinfortunately detained in Auckland until the 
14th, when, after receiving a fresh supply of ice, they were placed on 
board the tlteamship Takzlpuna, which arrived at, Wellington about 
3 o'clock in the afternoon of the 15th. The ova box was immediately 
transhipped into a small steamer, which left that evening and arrived 
at Nelson a t  0 a. m. on the 16th. It was then conveyed to the sooietg's 
hatchingboxes and,  unpacked. A considerable quantity of ice wa8 
found on the top and sides of the trays. Four trays were taken out and 

* Addressed to  Hon. Thomas Dick, Wellington, Colonial Secretary of New Zeeland, 
and by him forwarded to  Professor Baird, under date of March 85, 1884. 

__.- __ 
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the ova therefrom placed in the hatching-boxes. The teinperature of 
the moss in the box was 440 and of the water in the hatching-boxes 540. 
Of the four trays tasken out the eggs in the first two were a good deal 
oaked together, although apparently not dead. The others looked to be 
in good condition. As soon as the eggs were placed in water hatching 
commenced, and the next morning ;I large number were hatched, but a 
very large proportion of the eggs were found to be bad and had turned 
color. The temperature in the hatching-boxes had increased to GOO, and 
a few days afterward was as high as 660. 

Great difficulty was experienced in keeping the fry i n  the boxes, 
although fine screens were used for the purpose. Cut as the water from 
the boxes discharged into the society's ponds, the fish were not lost. 

Immediately after the four trays were taken out tbe reniaiuing fifteen 
trays were repacked with ice and sent by rail 24 miles, then by express 
van 30 miles, to an i~iland lake, called llotoiti, and R place prepared i n  a 
creek, rhich runs into the lake, to receive the ova. 

Ofthe fifteen t r a p  of ova p1:tced in this creek ,z ~ e r y  large propor- 
tion hatched, estimated by the man in charge a t  two-thirds. The tem- 
perature was not taken, as both tlieruiometers sent up were brolien, but 
the water is iiiuch colder than in the societj's boxes, and may be stated 
at  about 450 or 500. 

The mine difficulty was experienced of keeping the roung fry in the  
hatching place, although screens were used as in the boxes; slid most 
of thorn got out into the lake a few days after hatching. 1 a113 tliere- 
fore unable to  report on the growth and progress of the fry, except 
that tlioso in the porid aro growing and appear to be thriving. Tbcy 
have been frequontly fed with blood. 

Hac1 the society received uotice of the ora coming, inore complete 
arrangements would have been made for hatching, and the results 
would have been better ascertained. 

l n  conclusion, I have the honor to ask you to be kind enough to cause 
R copy of this report to be forwarded 'to Professor Baird, of the U. S. 
Dish Commission, with the thauks of this society, as previously conveyed 
to yon in my letter of the 2lst  ultimo. 

1 

NELSON, N. Z,, illctrch 17, 1554. 

102.--NOTEB ON THE COD UILJA-NET LrIUEIERlECl  OW QLOUCEBTER,  
RIASS., 1883-'84. 

B y  9. J. RIARETIN. 

[From lettors t o  Prof. S. 1". Baird.] 

The cod gill-net fishing is most 017er, the fleet being reduced from 82 
to 8 sail. Those remaining did well last week. The boats that used 
nets are now fittiiig out for spring fishing, and, hac1 thoro been more 
nets, would have used theu longer. 

GLOUOESTER, MASS., April 13, 1SS4. 



192 BULLETIN OF THE IJNITED STATES FISH COMMISSION. 

The remaining cod gill-net fishermen are doing well. Net fit;hing will 

GLOUCESTER, MASS., April 20, 1884. 

The cod gill-net fishing for this season ended yesterday morning. 
There have been 67S,000 pounds of codfish caught in the cod gill-nets 
during the month of April. The amount of fish caught in nets from 
October 1, 1S83, to April 26, 1884, has been large, exceeding the catch 
inshore of any previous six months. I have from time to time given 
you the figures. The schooner Morrill Boy, with a crow of sewn men, 
divided into two gangs, and six nets to a man, began its winter’x work 
on November 10,1883, and has landed $4,300 worth of fish. Each of 
the crew made $410 clear of all expenses. 

Catching fidh in nets is expensive. The expenses of each of the crew 
of Morrill Boy were $100. The nets alone cost $14.50 each, and glasa- 
ball anchors, buoy lines, and buoys had to be purchnsed. 

Five boats that commenced work on November 1,1883, with a total 
offorty-two men, did good work, each man having cleared $400. These 
men fished every night. The expeuses of each of these men were also 
$100. There were fifty-two boats which used nets last winter, four 
hundred and sixty-eight men employed, and one thousand five hundred 
‘and sixty nets used. Tho average price of the fish lauded was $2.50 
per hundred, and $285 the average share of each mau. 

probably be over by May 1. 

C~LOUCESTEII, MASS., April 27,1884. 

Three small boats, with five cod gill-nets to a boat, set their nets in 
Ipswich Bay last week, after the cod gill-netmrs had taken up their 
nets for the season. They caught 38,000 pounds of large codfish, half 
male and half female, notwithstanding there were two days t h a t  they did 
not haul their nets. If all the netters had set their nets, as many fish 
would have been caught last week as was taken during any week in t h e  
winter. I do not know bow long the fish will remain in the bay; here- 
tofore none had been taken later than May 1. 

QLOUUE~TER, MASS., May 11,1884. 

There have been caught in cod gill-nets during the past week 62,000 

QLOUCBSTEB, MASS., Muy 18,1884. 

There were 18,000 pounds of codfish caught in cod gill-nets last 

GLOUUEBTER, MASS., Huy 24,1884. 

Duriug the past month there were 128,000 pounds of codfish caught 

QLOUUESTER, MASS., ht&t? 4,1884. 

pounds of codfish. 

week. The last fish were taken on May 20. 

in cod gill-nets. 
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Voll. IV, No. 13. Washington, D. C. ‘Ju ly  30, 1884. 

103-ON THE NATUHAI; A N D  ARTIFIOIAC FERTILIZATION O F  S E A  
IKERRING EGGS.* 

By, Prof. J. COSSAR EWART, M. D. 
In  1862 Professor Huxley arrived at the conclusion that herring visit 

our shores twice a year in order to spawn, some schools arriving during 
the autumn, while others make their appearance during the winter. 
The herring which spawn during the autumn chiefly frequent banks on 
the east coast, while those which spawn during winter are most abun- 
dant on the west coast. A report of the Scottish Fishery Board refer- 
ring to the east coast spawning-beds was published in Nature on Novem- 
ber 29 last. The present paper deals chiefly with the Ballantrae spawn- 
ingbed, which lies off tho coast of Ayrshire. 

In  1862 Professor Allman made some investigations for the Scottish 
Fishery Board, and succeeded in dredging and hatching what was con- 
sidcred herring ova ; but since then, aIthough important results have 
been obtained by the German and American Commissioners of Fisher- 
ies, little or nothing has been done in this country. 

When examining the Ballantrae bank the author of thia paper sue. 
ceeded in dredging several specimens of herring ora  attached to stones, 
sea-weed, and sea-firs. These stones coated with eggs varied from G 
inches to l+ inches in length, and from 4 inches to 1 inch in breadth, 
but in all cases the eggs were atltached to a compwatively smooth sur- 
face, and they were arranged either in low cones or in comparatively , 
thinlayers one or two eggs deep. me eggs on the sea-firs were always at- 
tached in small clusters about half an inch in diameter around the stems. 
On examining the spawn found on&he stones and sea-weed, embryos at 
various stages of development were at once visible, some of them appar- 
ently only three days old, while others had distinct eyes, and from their 
violent movements and their size seemed almost ready for hatching. 
Some of the eggcoated stones were tab& to the University at Edin. 
burgh, where the eggs hatched on March 15, eight days after their re- 
moval from tho spawning-ground, and to-day (March 17) they are three- 
eighths of an inoh in length, extremely active, and swimming freely 
about in the waher. 

By taking soundings over the Ballantrae bank in various directions 
it was ascertained that it consisted of rocli, stones, shells, and coarse 
6and, and that t h e  depths varied from 7 to 13 fathoms. Tho outer edge 
of tho bank shelved at most points rapidly until a depth of 17 fathoms 

*Abstract of a papor road at tho Royal Society, March 27, and published in Nature, 
April 3, 1884. 

Bull. U. S. B. O., S A 1 3  
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was reached, and a t  this depth the bottom consisted of fine, soft ‘mud. 
While on the east coast spawning-grounds, examined during the autumn, 
the surface temperature in most cases varied from 530 l?. to 550 F. and 
the bottom temperature from 520 F. to 540 I?., even a t  a depth of 40 
fathoms; the temperature a t  the Ballantrae bank varied from 420.8 to 
430.5 F. a t  the surface, and from 420.8 to 430.5 F. at  the bottom. The 
corresponding surface temperature, however, on the east coast during 
the week ending Marcli 8 was from 20 to 30 F. lower than at  Ballantrae. 

According to previous observers: 
‘4 When spawning takes place naturally the eggs fall to the bottom 

and attach themselves. But a t  this time the assembled fish dart wildly 
about and the water becomes cloudy with the shed fluid of the milt. 
The eggs thus become fecundated as they fall, and the development of 
the young ova sticking to the bottom commences a t  once.” 

Mr. Mitchell, in his book on ( 1  The Eerring,” referring to the once 
famous spawning-bed off Dnnbar, states that- 

“About August 30 the shoals began to deposit their spawn a short 
distance from the harbor, and on September 3 the fishermen found that 
a very large body of herrings remained fixed to the ground in the prog- 
ress of spawning, the ground being of a rocky or stony nature.” 

While many fishermen believe that herring spawn on hard ground, 
some believe that they also spawn on a clayey bottom ; and while some 
think that they spawn near the bottom, otliers affirm that they spawn 
near the surface. Having Recured at  Ballantrae a large number of live 
herring, some of the largest and ripest males and fernales were placed 
in a large wooden h n k  into which a number of stones and a quantity 
of sea-weed had been previously introduced. After the fish had been 
about two hours in this tank the stones and sea-weed were examined. 
Although a few eggs were attached to both stones and sea-weed it was 
quite evident that the eggs had not bken deposited in the same way as 
those found on the stones dredged on the previous day; bu t  we were 
not surprised that only a few isolated eggs mere found on the stones, 
because the fish had been disturbed every few minutes by the pouring 
of water into the tank. 

On reaching Rothesay the hatching-boxes and live herring were at 
once transferred from H. M. S. Jackal to the tanks-a tank into which 
comparatively little light entered having been selected for the ripest 
and most vigorous herring. I n  about half an hour after they were intro- 
duced e large, full herring was seenmovingslowly about the bottom of the 
tank, with four other fish making circles around her a t  some distance from 
the bottom. Appearing satisfied with a particular stone which she had 
evidently been examining, she halted over it and remained stationary for 
a few minutes about half‘ an inch from its surface, the tail being in a 
straight linewith the tank and the pectoral fins near or resting on thebot- 
tom. While iu this position a thin, beaded ribbon was seen to escape 
from the genital opening and fa11 in graceful curves on the surface of 
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the stone, so as to form a slightly conical mass almost identical with a 
cluster on one of the stones dredged a t  Ballantrao. As this little heap 
of eggs increased-some falling to  the left side one moment, while others 
fell to the right the next, according to the currents in the water-the 
males continued circling round her at various distances, while the other 
females iu the tank remained apart. The males remained from 8 to 10 
incheu above the bottom of the tank, and formed circles varying from 
18 inches to 2 feet G inches in diameter. Some of the males were 
swimming from right to left, others from left to right, and although 
there was no darting about, no struggling among themselves, there 
was a peculiar jerking of the tail as they performed their revolut'ions. 
Soon t h e  object of this peculiar movement was ~nfficiently evictent. 
Three or four times during each revolution each fish expelled a small 
white ribbon of milt, which varied from half an inch to three-quarters 
of an inch i n  length, and was nearly a line in breadth across the center, 
but pointed a t  both ends, and somewhat thinner than it was broad. 
These delicate ribbons slowly fell through the water, sometimes reach- 
ing the bottom almost undiminished in size, but in most instances they 
had almost completely dispersed before the bottom was reached. I n  
this way the whole of the water about the female became of a very faint 
milky color, and practically every drop of it was charged wlth sperms, 
as was afterwards ascertained. It will thus be seen that there is no 
attempt whatever on the part of the males to fertilize the eggs as they 
escape from the female. While the female is depositing $he eggs a t  the 
bottom, the males concern themselves with fertilizing the water in the 
neighborhood, and it will be observed that the males are careful to 
guard against the influence of currents by forming circles around the 
female and shedding milt on the way. It matters little how the CUT- 

rents are running, they are bound to carry some of the milt towards 
the eggs, the milt, like the eggs, sinking though not adhering to the 
bottom. 

This then is the natural process of depositing and fertilizing th? ova 
of the herring in comparatively still water. When the female had de- 
posited a certain number of e$gs a t  any given spot, she moved forward 
in a somewhat jerky fashion without rising from the bottom, and as she 
changed her position the males changed theirs, SO that the female was 
always surrounded by a fine rain of short sperm ribbons. A specimen 
of Hydrallmannia sent from Epmoii th seems to iuciicate that the female 
moves about among sea-firs and sea-weeds in exactly the same way 
as she does among stones. On each stem of the colony there is a clus- 
ter of ova about the size of a small grape, and all the cliisters had reached 
on arrival the same stage of development as if they had beeu deposited 
about the same time and by the 8ame fish. 

This method of ctepositiug and fertilizing the eggs accounts, I thiuk, 
for all the eggs, or a t  least for a very large percentage of those found 
attached to sea-firs, sea-weeds, and stones, uontaining developing em- 
bryos. 
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When a female was depositing her eggs she was very easily dis- 
turbed; whenever anything was iritroduced into the tank she a t  once 
darted off. When strong-currents were ma&, she a t  first seemed to 
apply herself nearer to the bottom, to make sure, as it were, that the 
spawn would get fixed before it could be carried away; but when the cur- 
rents were further intensified she at once changed her position, and a,r- 
rested the escape of the spawn. A spawning female was held immedi- 
ately under the surface of the water so as to cause the s p a w  to escape. 
When this was done the spawn escaped in long ribbons consisting of a 
single row of eggs. So firmly do the eggs adhere to each other that in 
perfectly still water the ribbon was sometimes over a foot in length be- 
fore itbroke. When it had only about 2 feet of water to travel through, 
it fell in wide loops at the bottom, but when it had to fall over 3 feet 
the chain broke up into numerous segments' which formed an irregular 
pattern on the bottom. Prom experiments made, i t  s e e m  the further 
the eggs have to fit11 and the longer they are in contact with the water 
beforo they reach the bottom, they are more widely qiapersed, an(1 have 
all the less adhesive power. When the eggs are expressed in water 
moving rapidly in various directions, the chains soon break into short 
segments, and the individual eggs aud the small groups are often car- 
ried a cousiderable distance before they reach the bottom. 

A number of flat stones and pieces of sea-weed were obtained, and a 
spawning female held over them a t  cliEerent distances in still water, in 
water with gentle currents, and in water with strong currents. In  this 
way we obtained groups of eggs whichsmimicked in a very striking 
manner all the arrangements of the eggs on the stones and sea-meeds 
dredged on the Ballantrae bank. When gently pressed, a beaded rib- 
bon, consisting of a single row of eggs, always escaped ; when there 
were DO currents, it formed a conical heap ; when in a gentle current, 
the ribbon fell in irregular loops: the eleinents of which rearranged 
themselves so as to form a flattened cone ; but when strong currents 
acted on it the ribbon was broken into fragments and only a few eggs 

- succeeded in fixing themselves to the objects introduced. When the 
currents were strong, the males were sehn not only to swim nearer the 
bottom but to expel longer ribbons of milt, which reached the bottom 
before getting dispersed, and remained visible sometimes for ten min- 
utes. On gently expressing a m d e  under the water i t  was never pos- 
sible to expel so fine or so short portions of milt as escaped naturally, 
but i t  was extremely easy expelling a ribbon from 18 inches to 3 feet in 
length, measuring 2 lines across and 1 line in thickness. Snch ribbons 
fell to the bottom and reniained almost unchanged for nearly two hours. 
They then assumed sb segmental appearance, and in about tliree hours 
and 8 h?lf had all but disappeared. 

Eggs were allowed to escape into a vessel containing fine sand, and 
into another containing mud. The eggs after being fertilized under- 
went the e d y  stages of development, but either owing to their moving 
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freely about with the sand particles or owing to their getting coated 
over with the sand and mud their developinent was arrested. I have 
not yet determined finally if the development is arrested when the eggs 
are detached whil; development is proceeding, but this seems ex- 
tremely probable. 

When at  Ballantrae Inoticed that ths trammel-nets secured often more 
males than females. Birr. Wilson, fishsry officer at Girran, informs me 
that the ripest fish are caught in tho trammel-nets, while most of the 
unripe fish are obtained in t h e  drift-nets, and that a t  the end of the 
fisliiug ,season there are about three males taken for every two females, 
indicating not necessarily that the males are.moro abundant than the 
females, but rather that the males remain longer on the spawning- 
ground ; and Mr. Wilson bolieves that herring prefer quiet mater free 
from strong currents when spawning, and that when the weather is fine 
the lierring reimin long upon the bank and deposit tlieir spawn lei- 
surely, but when there are strong currents they either hurry the spawn- 
ing process or disappear into d y p  water. 

As to artificial fertilization and hatching I found, after many "Cperi- 
inents ah Ballantrae, that the best results were obtained when both the 
male a n d  female were held under water while the milt  aiid ova escaped, 
i. e., when the niitural process of spawning is followed. 

A n ordinary wooden tub was obtained and filled with sea-water. 
Into this a small quantity of milt was expressed, the male being held 
completely under water while the milt escaped. A glass plate was then 
lield about 4 inches beneath the surface of the water, and, the fe- 
male lierring being held about 1 inch beneath the surface, by gentle 
pressure the eggs readily escaped in tho cliaracteristic uarrow beaded 
ribbon, and, by moving the fish over the surface of the glass, either 
a close, or an open net-work could be formed. At first, where one 
loop crossed another, the eggs were two or more layers thick, but, either 
owing to the weight of the eggs or the gentle curreuts set up in the 
water, before a few minutes had elapsed the eggs formed a single and 
alnmst continuous layer, the net-work arrangement having disappeared. 
The plate was then allowed to rest for two or three miuutes at the 
bottom of the tub, and a few short ribbons of milt  were again intro- 
duced. After moving the plate once or twice &Cross the top of the tub 
in order to wash o f f  any scales that were adhering, it was placed either 
in a hatching or a carrying box. Many thousands of ova treated in this 
way contain extremely active embryos, which are expected to hatch on 
March 22 or 23. 

(Professor Hwart exhibited IL number of specimens showiug herring 
eggs attached to stones, sea-weeds, and sea.fi.rs, and some of the honing 
fry hatched on March 24 from the eggs artificially fertilized on March 8.) 

LONDON, Xaroh 27, 1884. 
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Date. 

-__.--- 

May 20 .................................................................... 
21... ................................................................. 
22 ..................................................................... 
23 .................................................................... 
24 .................................................................... 
25 ................................................................... 
ZO...... .............................................................. 

. a7 .................................................................... 
28 .................................................................... 
20 .................................................................... 

Menn tempornture.. ....................................................... 

104.-SHAD E G G S  SEN%' T O  COLD S P R I N G  H A R B O R .  N E W  YOBK, TO 
BE NATFC'IIIED. 

Temperature __ 

EBB8 
of weter. 

b8 880 
60 80 
69 45 
60 00 
71 40 
62 , 2.5 
60 20 
68 15 
60 ..... 
60 ..... 
60.7 015 

--- 

B y  M A R S H A L L  MCDONALD.  

On May 19 I forwarded from Central Station, Washington, by express 
to Cold Spring Harbor, New York, 80,000 shad eggs, which were taken 
from the hatching jars a t  Central Station, and were twenty-four hours 
advanced in incubation. The eggs were placed on wire-bottom tralys 
and securely packed in ice, so as to keep down the temperature. The 
success of t h e  experiment, as reported below by Mr. Mather, superin- 
tendent of Cold Spring Hatchery, is gratifying, inasmuch as i t  promises 
most important applications in the development of the work of shad 
propagation. Under date of Nay 30 Mr. Mather reported as follows : 

HATCHING SHAD EGGS IN SPRING WATER. 

This experiment was a complete success. On May 20 I received the 
80,000 shad eggs. They arrived at 6.20 p. m. and were put in the 
McDonald jars a t  7.30 p. m. The temperature of the paclrage was 
550 and of tlie miter 580. They b'egan hatching about noon on t h e  
24th and finished near noon on the 27th. There was a little fungus on 
a Bmnll bunch of dead eggs in one jar one morning, but no trace of i t  
in the others. The mean temperature was 600.7 during the nine days 
they were kept, b u t  the table given below shows that on two days only 
it rose above that figure, and on one of these it rose to 710, thus m;bking 
the mean temperature higher than the temperature of seven days out 
of nine. 

The 78,000 fry were planted in the Nissequogue River, emptying into 
Long Island Sound below Smithtown, Suffolk County, New York. 

I I Lose. 
- 
=Y. - 
...... .-._.. ...... ...... 

126 
20 
42 

ROO 
150 
40 - 

I, irr 
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105.--REPORT OR A T R I P  MADE RY FIIE FISIL IIAWN T O  THE 
LOWER P A R T  O F  CHERAPEAILE RAY, T O  ASCERTAIN TME U R A R -  
A C T E R  O B  TPlE FISIIERPEB' FOR SEIAD, MBRRING.  ETC., I N  T H E  
YPRING O B  1 BS4. 

B y  Lieut. W. M. WOOD, U. S .  N. 
[From D letter to Prof. S. F.Bnird.1 

I n  obedience to your instructions I left Washington on the 24th of 
April on a cruise of investigation as far as the mouth of the York River. 

I visited first the trap-nets on York Spit and in the Poquasin. 
There were about one hundred and eighty traps being fished here ; 

but the fishermen report a very bad season. They say they have not 
taken enough fish to pay expenses. A t  this particular time they mere 
taking more menhaden thau anything else. They report having noticed 
a good many young shad in their nets this spring, and I succeeded in 
finding two specimens among a lot of recentlycaught fish. They were 
respectively about 5 and G inches long. The probability is that these 
are last year's young fish which have passed the winter iu the bay. 

From York River went to Mobjack Bay. Found here one hundred and 
seventy traps, and the same report as t'o a bad season. 

The next point was the mouth of the Rappabannock, where we found 
about twenty-nine traps. They also reported a poor season. 

All these people ascribed the poor catch to the prevailing westerly and 
northwesterly winds and ga,les, which they think kept tlie fish off the 
shoals and in deep water. 

I ran over to the Eastern Shore aud touched at  Watt's Island, a t  the 
mouth of Tangier and Pocomoke Sounds, but could find no nets being 
fished there. Then returned to the westward and entered the Great 
Wicomico. Here they say they had a fairly good season for the first 
two weelrs, bnt that they had done but little since. About fifty traps 
fished here. A t  all these points about the same number of traps are 
being fished as last year. 

From the Great Wicomico entered the Potomac again, finding rather 
fewer nets in the lower part than last year. The tra'p-net fishermen 
near Mathias Point report the season as SO far not good. Mr. Smoot, 
who fishes two traps, says the biggest catch for one day, both nets, ma8 
one hundred and fifty shad. At that time they were taking a good 
many menhaden of a fair size. 

Mr. Eming, who fishes at Windmill Point, the lowest seine haul on 
the Potomac, reports a very bad season. He seys he was buliind in  his 
expenses until a week or ten days previous to niy visit, when they had 
a good run of herring, and he was enabled to catch up. Mr. Robb, near 
Aquia Oreek, and Mr. Waller, at Clifton, are both reported to have done 
Well  on herring. Theso seines all cut out Between May 1 aud 10 ; but, 
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if the season justifies it, Robb mill move up the river and fish Sandy Bai. 
The giIl.net fishermen in the Upper Potomac report a fairly good sea- 

son on shad. The first catch of shad in the bay was eerly in March. 
I submit herewith a table showing the number of traps a t  different 

points as far up as Indian Head, the places to which the catch is con- 
signed, and the maximum and miriiinumtemperatures of the air andwater 
at the diEerent pla'ces visited. I find the fishermen, as a rule, call one 
trap a net, no matter if there are several in a line, such as might be 
called a single net of several traps. In this table it is the number of 
traps given without respect to their location. 

In regard to a record of the temperatures a t  theso places during the 
fishing seasou, I can suggest no better observers than the light-keepers. 
There is a light a t  every point where trap-nets are fished extensively, 
and I believe the Commission already gets reports from most of them. 
They do not, however, from Point Lookout, which I consider a most im- 
portant station for such observations, putting out as i t  does into the 
bay at the mouth of the Potomac. There is a new Government wharf 
at this light, where such temperatures could be taken in deep water with- 
out trouble. 

Arrived back in WaBhington on the evening of the 28th of April, and 
secured a t  the navy-yard. 

FISH HAWK, 
Washington, D. O., April. 30, 1884. 

fax. 

66 

GO 

60 
50 
00 
00 
00 

00 
60 
00 
00 
00 
00 
00 

Table showing the placer, uAerejEshing was proaecuted i n  the Potomao and Loioer Cliesa- 
peake,in the spring of 1884, the number of net8,places of consignment, and temperatures of 
air and water. 

Min. 
-- 

62 

52 

64 
64 
65 
56 
66 

65 
65 
56 
65 
66 
56 
66 

Place of catch. 

20 
27 
28 
28 
28 

28 
28 
28 
28 
28 
28 
28 

April 25 Mobjaok&y ..................... 
20 Pork Spit and mouth of Pork i Rivor. 

Nosquito Point to Windmill Point 
Grent Wicomioo to Smith Point. 
Ragged Point .................... 
Lowcr Cedar Point .............. 
Popu'8 Creek to Nnnjemog Creek, 

Nanjemoy Reach.. ............... 
Chicanluxon Creek ............... 
Powell's Creek ................... 
Mattawomau Creek. ............. 
Deep Point ..................... 
Occoqunn Creek .................. 
Indian Head ..................... 

both sides of river. 

- 
m * 
a 

8% 
a 

w 
0% 

& 
Pa 

- 

170 

180 

28 
60 
7 

*11 
20 

a 
a 
1 
1 
1 

18 
2 

602 
- 
- 

Place of coneignmeut 
of catch. 

Baltimore and Phila- 

Baltimore Philadel- 
hia SebYork, and 

delphia. 

koirnond. 
Baltimore. .__. -. . -. .- 
Bultimore.. .......... 
Washington ......... ...................... 
Washington ......... 
Washington ......... 
Washington ......... 
Wnaliington ......... 
Washington ......... 
WaRhington ......... 
Washington ......... 
Washington ......... 

*Nine on Maryland eido, two on Virginia sido. 

Temperatnres. 

Air. 
- 
MEX 
- 

00 

07 

01 
07 
82 
82 
82 

82 
82 
82 
82 
82 
82 
82 

- 

- 
din. 
- 

52 

62 

63 
68 
50 
60 
60 

56 
GO 
60 
56 
60 
60 
60 

- 
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................................ ................................ 
Soptembor .................... 
Soptombor. ................... 
Soptember-Ootobor ........... 
Soptombor-Ootobor ........... 
October ....................... 

10U.-TIIE INWLUENCIE OH ABTJITPUIAL P R O P A G A T I O N  U P O N  P R O -  
DUUTION ILhUOTRATED B Y  THE SALMON WORK OF T l P E  LJAC- 
RAmENTO REVER, CIALIBORNIA. 

None. 1878 
Nono. 1870 

500,000 18130 
600, 0U0 16P1 
860 000 1882 

1,500: 000 
2, 'LOO, 000 

B Y  CIXAS. W. SMlLEY. 

ootobor ....................... 
octobor ...................... 
October.. ..................... 
Ootobor-Novombor ........... 

It is understood that about four years are required for salmon to ina- 
ture. I would therefore place the yield of 187'7 opposite the planting of 
1873, and 80 on. For four successive years the yield has been nearly 
double the yield of the years preceding the artificial propagation, which 
commenced in 1573. This nppcars to have resulted from annually 
planting about two million fry. The planting of 500,000 fry in 1S73 aud in 
1874 appears to have increased t h e  yield by about a inillion pouiids 
each year. No record of the production in Sacramento River prior to 1875 
is obtainable, bu t  it is known to  have been less tlian six million pounds. 

Youvg s a l t n o n  hatched f rom eggs taken by the United States Fiah Comin i se ion  nud t-cleased 
in the McCloud Xitw*, a Iributary of tltc Sacraatecilo, in California. 

% 

c ~ ;  000; 000 
2, om, 000 
2,2511,000 
4,037,000 

Auguet 1, 1880 ....................... 
Au-ust 1 1881.. ..................... 
Auzust 1: 1882. ...................... 
Ootobor 16, 1883.. .................... 

1877 

10, R37,400 
0, GOO, 000 
0, GtI6,280 
9,665,072 

07,486,137 
-- 

Ootober.. ..................... I 2. BOO. 000 

I 18,337, 000 

Annual yield os the Sawamento Rivar i ic ealnioio lo tlic canneries. 

Yonr ending- 1 Ponnda. 11 Yonr ondiug- Ponnda. 
-__ 

Augiist 1 1876 ........................ 
August 1' 1876. ....................... 
August 1' 1877 ....................... 
August 1: 1878 ........................ 
August 1, 1870 ........................ 

6 008 781 
6: 811: 423 
0 403 503 
6: ,520: 768 

*4,432,250 

I 

.*Tho snlmon woro na numoroua in tho riror this yonr as in any PrOViouS Yenre, but, tho smnll num- 
ber taken was duo to a fond botwoon tho flshoriuon and tho Onlinors 118 to tiIo,prlco to Iru peiil for tho 
fleh. For throo weoks in tlio bnight of tho season no fish wero taken, OxCopt ior dnily oousumpt,ion iu 
San Brnnoisoo and other markets. 

Pounds. 
The average yield during the past three years was.. ........ 9, SDG, 954 
The average yield in 1876 and 187G, before any h i t s  of fish- 

culture could have appeared, was ...................... ti, 205,102 

Making a gain per annum due to fish-culture of.. .......... 4,391,852 

'/ 
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The fish are worth 50 cents apiece as they come from the water, their 
average weight being 7 pounds each. 
Value of the 4,391,852 pounds due to fish culture. ....... $313,70G 00 
Cost of hatching and planting 2,500,000 fry ............. 3,600 00 

1877-'78 ....................................................................... 
187&'70.. ..................................................................... 
1879-'80.. ..................................................................... 
188O-'81.. ..................................................................... 
1881-'82.. ..................................................................... 

Total ................................................................... 

Annual net profit ..................................... 310,lOG 00 
The expenditures by the United States Fish Commission on this 

work and the number of eggs obtained from 1877 to  1882 were as fol. 
lows : 

$?, 853 DO 
12,730 64 
12, Si5 55 
13,587 20 
6,053 51 

$53,700 70 

Biscal year. 

I- 
E gs 

§ W e r  

7,033,000 
10,310,000 

ti, ti60,OOO 
5 800 000 
7: 500: UOO 

37,203, GOO 
-_- 

Average cost por million eggs, $1,440. 

This expenditure was greater than would be necessary merely to in- 
crease the supply of fish in the river. Of the 37,293,000 eggs obtained 
during these five years but 11,000,000 were used to produce what young 
Rere returned to t h e  river. The other 2ci,203,000 eggs mere sent to the 
Eastern States and to foreign countries. Additionally, the experience 
of the past will enable the commissioners to exercise greater economy. 
One of the California commissioners stated to a committee of the legis- 
lature that '' a million of salnion could be artificially hatched and placed 
in the river for less than $800; and if it were desirable, and tho legis- 
lature made sufficiep t appropriation, the conimiasioners could $11 the 
river so ful l  of salnion that it uiould be diflcult for  a steamboat topass 
tkrough them." Considering the fact that food does not have to be 
furnished, these fish, coming from their ocean feeding.grounds to the 
rivers, as they do, merely to spawn, his statement may be within t h e  
bounds of reason. \ 

Writing under date of January G ,  1882, Mr. 13. B. Redding, of San 
Francisco, Cal., said : '6 Since we commenced putting young salmon 
into the Sacramento, Pitt, and McCloud Rivers the number of canneries 
with money invested has more than trebled, and more persons are invest- 
ing  money in new canneries. Requests are coming fi om other parts of 
the State to have salmon hatched. Fish-hatching, for the purpose of 
supplying food, has a t  length become popular." 

U. S. F. C., WASHINGTON, D. C., April 15,1884. 
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Kinds of food-finbes nnd invert0 . 
brutes nnd portions taken for 
analysis . 

-___- 
FILE811 HIBH . 

Alowifo . whole ........................ 
Hlnok l m s  wholo ...................... 
I<lueiish ohtrnils rcmorod 
Cod hedd and eiitrnils romoved 
B ~ I .  ' skin, liead, and ontrnils re- 

moved ............................... 
I. nulproy cel. whole .................... 
Floundor wholo ....................... 
Hnildook,' rntrnils removed ..... 
nnlibut . sections of body 
IIcrIing, whole ........................ 

Rather lonn, whole ................. 
But, whole ......................... 

Pike  peroh, WIIOIC ..................... 
Pialterel (pike), wbolo ................. 

Maokcrol : 

Averago. wholo .................... 
Ycllow pcroh, whole ................... 

Salmon : 
In B P R R O ~ ,  fnt,, wholo .............. 
"Spent. " loan, whole .............. 

Shnd, wholo .......................... 
Sluolt whole .......................... 
Brood t rout  . wholo .................... 
Whitellah ............................ Sahon  trout, ontraile removed 

lO?.-TABLEB I L L U S T R A T I V E  OP THE NUTRIT.IVE V A L U E  OW FIBEX . 
B y  Prof . W . 0 . ATWA'B'ER . 

salt . 

P . ct . 
.............. ........ 

1 ...... .............. 

........ 

[Samples of f h l i  wholo or dressed. and of ogRtors &o including or frord from the slicll. a i  ordina- 
rily sold in the Niw York and Middlotomn Conn mnribts wore found to contnin: l . llofum: Bono 
shi.lls nn(1 otlior inedii)lo mattoro . 2 . E ~ U O  p o h o n  : Waltw u n ~  nutiitivo Hut)atnncos . 3 . Ingredi! 
cnta df nutritivo subHtnnco (nutriontaj : Protcin. iiita. carl)o.li)(1rato.s, kc . ,  ( '~poii.intro~enous ustrnot- 
ivo niiatters"). and minoxnl matters-in parts i n  100 by noight. as below (nutrients + water + refuse= 
lOoJ.1 

TABLE I . - Percentages of refiiee. water. a?fd vutritive ingwdienta in apeeiniena of food- 
f m l m  and invm-tsbrates m jound in the marketa . 

2.1 
10.7 
4.2 
0.8 
0.2 
0.3 

7.0 
2.0 
4.8 
1.0 
1.1 
0.0 
3.0 

1.9 
0.3 

17.0 

0.1 

8.8 

15.3 
8.7 

21.3 

......... ......... ......... ......... ......... ......... 

......... ......... 

......... ......... ......... ......... ......... 

......... ......... 

......... 

......... 

......... 

......... ......... 

......... 

l%RPARUD FXBH . 
Dried cod boned and driod ..... 
Snlt mdckerrl, No . 1 mack- 

oral .. snltcd .................. 
Smoked Iiaddook, snltOi1. smoked, 

and dried ..................... 
Smokoil horring. saltod. smoked. 

and ilriod ..................... 
Cnnncd salmon. California (Ora . 

gon) ......................... 
Cnnncd snlt mnokorel . No . 2 

mackotol" Baltod ............ 

Salt cod dnltod y d  dried ....... 

Canned fresh mnckurol . ;. ....... 

INVERTEDI1ATEB . 8IIULL.FIBII . ETC . 

I n  shelf nvcrago' ................. 
Solidfl, r'ediblo portion nver- 

a.o ................................ 
Long 'b . oms, in sboll avornge 
Hound ulams . in shell ................... 
M U H H C ~ ~ ~  in slioll ........................ 
S C O I I O ~ ~ ,  odiblc portion (muwle) 
Lobetom, in Hliull ....................... 
Crabe, in slicll .......................... 
Crayfieh . in  sliell ....................... 

2.0 
15.3 

8.2 

1.6 

0.6 

1.0 
1 . 0 

8.8 

........... 

........ 

I Oystora : 
I n  shell (infurior) 1 ................. 
In 8 l l O l l  . best ..................... 

Cnnnod oystere .......................... 
Cannod &hators ........................ I 

. 

RofUH 
bonoe 
skin 

&O . 8hOll;l 

P . ct . 
49.4 
54 . 0 

a0 . 0 

20 . 2 
46.8 
GO . 8 
62.6 
18.7 
40.0 

60 . 4 
33.8 
44.0 
(12 . I 
51.3 
42 . I 
38.6 
43.7 
60.1 

.4 1.9 
48.1 
35.2 
63.6 

0.0 
24 . 9 
22 . 9 
33.2 

44.4 

3, 9 
0.0 

10 . 7 

48 . a 

88.8 
81.4 
82.3 

0 . 0 
43.8 
08 . 3 
49.3 
0.0 

65.8 
87 . I 
0.0 
0 . 0 

on . 2 

Watc1 

P . ct . 
30 . 8 
34.5 
40.2 
67.4 

67 . 0 
3H . 6 
27.9 
30.4 
02.4 
37.0 

37 . I  
62 . 0 
40 . 'd 
20 . 0 
34.0 
46.7 

38 . I 
43.3 
35.1 
45.0 

44.9 
32.2 

4n . 2 

14 . I 
32.8 

as . 8 

48: 0 

19 . 1 
50.2 
08.4 

34.0 

10.2 
15.2 
15.4 

87.2 
48 . 3 
27.3 
42.7 
80 . 3 
33.0 
34.1 
IO . 0 
85.4 
77.7 

Kilt. ri 
ents . 

P . Ct 
13 . t 
10 . ( 
11 . . 
12 . ( 
22 . E 
16.1 
5.3 
8.1 
18 . D 
17.0 

12.3 
24.2 
I5 . 1 
7 . 7 
8.7 

22 . 8 
13.0 
14.8 
12.2 
11.7 
10.9 
14 . 3 

82.4 
21.0 

30.1 

10 . 7 

30.0 

35.9 
20 . I 
37.1 

11 . a  

1.0 
3.4 
2.3 

12 . 8 
7.9 
4.4 
8.0 

10 . 7 
0 . 8 
10.1 
2 . 8 
14.0 
22.3 

E n I n m  PORTION . 

Pro- 
tein . 
P . ct . 
10 . 0 
0 . 3 

11.6 

14.8 
8 . 1 
4.7 
I . 3 
10 . 0 
10.3 

9.0 
12.5 
10.2 
7.0 
7 . 0 
10.7 

14.1 
10.4 
9.4 
I0 . 2 
10 . 0 
12 . 5 
10.0 

75.4 
18 4 

10 . 4 
16 . 0 

0 . u 

20.4 

10.3 
10.7 

13.8 

n . 5 
1.5 
1.0 

0.2 
4 . 3 
2 . 1 
3.0 
14 . I 
5.4 
7.3 
1 . 0 
0.4 
18 . 1 

Nutrients . I Carbo- 
Bats . hydrute I . &a . 
P . ct . 
3.0 
0 . 8 
0.6 
0.3 

7.2 
7.2 
0.2 
0.3 
2.2 
6 . 0 

I? at . ......... ......... ......... ......... 
......... ......... ......... ......... ......... ......... 

0.1 I 0.2 

0.21 0.0 
0.2 1.3 

1 . 6 
0 . 5 
0 . 1 
0.6 
0.2 
0 . 6 
0.0 
0.1 
1.0 
1.1 

4.1 
1.3 
1.3 
2.1 
3.4 
0.2 

0.1 
5.1 
0 . 0 
n . 6 

. 
Mineral 
mattors . 
P . et . 

0.8 
0.6 
0.7 
0.8 

0.8 
0.4 
0.4 
0.6. 
0.7 
0.8 

0.0 
1.0 
0.1 
0.4 
0.0 
0.0 

0.8 
0.6 
0.6 
1.0 
0.0 
0.8 
0.7 

6.1 
2.3 

2.1 

1.0 

0.8 

1.3 
1.3 

2.0 

0.2 
0.4 
0.4 

1.0 
1.8 
0.0 
1.6 
1.4 
0.7 
1.4 
0.2 
1.6 
2.6 

'In rospoct to quantity of nutrionts . 
zIncluding solid nnti most of li uid shall oontonts as commonly nold . 
Ex 1anations.-Latin names an1 resulta of a larger number of andpen fiom which the above were 

4deOE)ed. may be found in aooornpanying aheeta . 
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TABLIC II.-Percchtagee of water and nutritive ingredients i n  $eslb, edible portion (freed 
from bone, elrelle, and other refuse nialters) of food-$ehe8, a d  invertebratee. 

FllEAR FIBE. 

Alcwifc . . . . . . . . -. . . . _ _  - ~. . . . . 
I3laclc bass . . . ~ ~. . . ~. . . ~. . . ~. . 

[S ly imons  of flush of fit41 and of odiblo portion (fl??h nnd liquids) of ogstcrs, ctc., wore fonnd to con- 
1110 flgurvs repiwelit parrs in 100 by wi.igllt. Pro- t u n  wnter and nutritivo substnncos 8s below. 

tein + fnta + enrbo-hydrates, ow., { mineral matters = notiicnts. Nutrients + witor = 110.1 

Per cent. . -. -. . .__ 
. . ~. . . . -. 

Kinds of f ~ o d - f i s h ~ a  and in- 
vortebrates. 

Bluefish.. . . . ... . . _. ..__. . ~. . 
Cod ..._ .. ... . . . ._. . .. . .... _. . 
Eol. .. . . . . _ _  ~. . . . . . . . . . . . . . - -. 
Lnniprey oel . _.._.. . ... ._ __. 
I~loundcr. -. . . . . -. . . . . . -. . . . . 
Hnddoclc ._. . . - 6  _. . . . . .;. . . . . 
Halibut ..__ .__... .___.. ... . .. 
Hun ing . . . . . . . ~. . . . . . . . . . . . . . 
M ackorcl: 

Rathcr lean . -. -. . . -. . . - -. 
Fat. . . . -. . __. _. . . . . -. . -. . 
AvorngQ . . ._.. . . .. _. . . . -. 

I’iko Jlelch _ _ _  _.__._.. ~ _.._.. 
Pickerel (piko). . __. . . . -. . . . . . 
8a:mon: 

I n  scanon, fat. .__ _.._ _. . . . 
I‘ Spent,” loan. -. . . . . -. . . . 

Shad . .._ ._ . . . . . ... . __. . . . . . _.  
Smelt . . . . . . . -. . . . . . . . . . -. . . . -. 
Brook trout _____. .___. .-.. .. 
Salmon trout ... . . . . . ._. . . . . . 
Whitefish ____. . . . . ___. . __. . . . 

Yollow porch . . -. . .__.. ._._. . 

. -. ...._. . __. . .. . . . . -. . -. - - ._.__. ._. . . . . . . . . . .. -. . . . . . _..... ~. . . . - ~. . . - - 

. - -. -. . -. . _ _  -. . . - - ...- -. - -  - .--- .. . -. ...-. .... ..--. . .-. 

. . . . ...-. 

. - -. . -. . . 

. ~. . . . . . . . _.. ._._. .... ._... . _. . . . . _ _  
PRIEPAIlED ITBE. 

Dried cod, boned and dried 
nrtificinlly . . ~. -. . . ~ ~. . ~. . 

Salt oorl, saltetimd dried . . 
Salt mykorol, No. 1 mack- 

crel salted ____.._.___. __.. 
S m o k h  hatldock, salted, 

amoltod, nnd dricd ... . ._. _. 
Smoked hrrring, salted, 

smokcd nnd dried ._____. . _. 
cnnnotl h ~ o n .  ~‘alifornia 

3.0 
20.0 

10.0 

2.0 

11.6 
-~ 

2 mnckcrel,” salted.. - -. . ~. . 

(Ore 011) ... .............- 
Unnnod salt maekcrol, ‘ I  No. 
Canno2 fresh mackerel. ___. . . 

Oysters, shell contents, i nfo- 
rior’ I. ._ ....._....._...... 

Slioll contents, best’. . . . . 
Shell contents, avoragof. 
solids,* edible portion, av- 

erago . . . . . . . . . . -. -. . . . -. 
Long clams, ah011 contents, 
average . . . . . . - -. . . - - . . . . . . . 

Round clams, sholl contents.. 
Mussels shell contcnts.. _. . _ _  
scnliops: orliltlo portion (mus- 

Lobstors, edible portion. _ _  -. . 
crabs odiblo portion.. . . . . - - 

. CraydRh, odiblo portion .... _. . 
Unnnixl oydors.. . .. .. . . . .. . . . 
Canned lobsters. ~ .....-.-.._. 

do) .  . . . . . . - . . . . . . - . . . . . . 

IPWILTEBXATEB, BUELL-FIBH, 
&C. 

--...- 
. . . . ..-. . .--... -1- 

. -. . . . . . . 

. - . . . -. . . 

. . -. . .. . . . . _. . _ _ _  . 

. . . . . . . -. . . . . . .. . . . . . . . .. . . . .. . __.__ . . . . . .. . . . ._. .__.. 

Water. 

’er cent. 
72. 8 
76.0 
78.2 
82. (I 
71.4 
71.1 
R4.0 
81.4 
76.2 
68.0 

75. I 
03.4 
73. 1 
79.2 
79.0 
79.7 

02.9 
70.0 
70.4 
70.0 
77. 6 
08.9 
00. 2 

14.7 
51.0 

42.0 

72.0 

34.4 

01.8 
08.4 

43.4 

01.4 
80.8 
87.8 

87.2 

85. 9 
80.2 
64.2 

80.3 
81.8 
77. 1 
81. 2 
85.4 
77.7 

Nutri- 
onts. 

Per cent. 
27.2 
23.4 
21.8 
18.0 
28.0 
28. D 
10.0 
18 0 
24.8 
31.4 

24.9 
30.0 
20. 0 
20. 8 
20.4 

37.1 
23.1 
20.0 
21.0 
22.6 
31.1 
30.8 

20. a 

82.3 
27.8 

40.8 

25.1 

G4.0 

37.2 
20.7 

40.2 

8.0 
19. 2 
12.7 

12.8 

14. I 
13.8 
16.8 

19. 7 
18.2 
22.0 
18.8 
14.0 
22. a 

Protein. 

Per cent. 
19. 7 
20.6 
19.3 
10.4 
18.6 
15.0 
14.0 
17.1 
18.5 
19.0 

10. 4 
18.9 
18.0 
18.8 
18. 6 
18.7 

22. 0 
18.4 
IS. 8 
17. 5 
10. 2 
18. 6 
22.7 

76.4 
24.4 

21.3 

23 4 

30.8 

20.2 
10.7 

17.8 

4.6 
8.2 
6.7 

0.2 

7.0 
0. 6 
7.7 
14.7 
14.6 
10.6 
10.0 
0.4 
18.1 

Nutrients. 

Fats. 

Percmt. 
0.0 
1.7 
1.2 
0.4 
9.1 

.13.3 
’ 0.7 

0. 3 
6.2 
10. 9 

4. 2 
10. 2 
7.0 
0.8 
0.5 
0. 0 

12. 0 
a. 0 
I). 6 
1. 8 
2.1 
11.4 
0.5 

1.8 

22.8 

0.2 

16.7 

16.7 
8.7 

20.4 

0. a 

0. 0 
1.7 
0. 9 

1.6 

0.9 
0.4 
0.9 

0.2 
1.4 
2.0 
0. 6 
1. 0 
1.1 

Carbo- 
ydrates 

etc. 

PCT Cent. ...._._.. . . . . . . . . . -. -. . . . 
. - . . . . . . . . - -. . . . . ..... ......__. . - - -. . - - . . . . . . - . , . . . . . . - . 
. . . . . . . - 
.- ...... . . . . . . -. 
..- ..... ._... _... -. . . . . . . , 
........ , . . . . -. . . , 
. . . . . . . . . . . . . . . . -... ~ .... ._ ........ , 

- - . . - -. . , . . . . . . . . 
_ _  ..___. 
--.._._. 
.- ....._ 
- . . . . . . . .-..-... 
. . . . . -. 

1.0 
7. a a. 2 
4.1 

2.3 
4. 2 
4.2 

3.4 
0.0 
1.2 
1. 0 
6. 1 
0.0 

Mineral 
oattera. 

”er cent. 
1.6 
1.2 
1.3 
1.2 
1.0 
0.0 
1.3 
1.2 
1.1 
1.6 

1.3 
1.6 
1.8 
1.2 
1.4 
1.0 

1.3 
1.1  
1. a 
1.7 
1.2 
I. 2 
1. 0 

6.1 
3.1 

2.7 

I. 6 

1.6 

1.6 

2.6 

1. a 

1.6 
2.0 
2.0 

1.0 

8. 3 
2.7 

3.4 
1.7 
8.1 
1.3 
1.5 
2.6 

a. o 

’ In  respect to quantity of nutrients. 
2 Shell oontcnts as commonly sold.4ncluding whole of “solid,” and most of liquid portion. 

E x  lnnations of technical terms, Latin names, and results of a larger number of nnalysca from whioh 
the alore wore selcctod, may be found in accompanying eheeto. 
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$1 g 
2 
$ 

1 07 
50 

48 
01 

38 
10 
10 
12 
15 
14 
14 
28 

ao 

TABLE IlI.-Coniparativc c~ensivencas of actual nutrients bf foods, illuatratcd by costa 
of protein. 

[Tho costs of tho nutrients (actual nutritiro ingrodicnts) in a given food mntorinl may bo computed 
by comparing tho amounts of tho sovcral nutrionta, protoin, fats, nud calbo-hydratcs, itcontaius. with 
ita mnrkot prico, ono pound of protoin bring assumed to cost, on tho overago, fivo tinios a s  much, and 
a pound of fats, throe times ne much, ne a pound of carbo-hydrates. Tho computod coats of tho saim 
nutriont, e. g., protein, in difforent foods, thus affords a baaie for comparing tho rclatire oxponsivonoss 
of tho foods, as in tho figures below.] 

I 

~ 

1 
! 

Mcats,~ogctablcs,  oto. 

Boe'f: 
Sirloin, medium fatnose. .... 
Seruo, u t  lover price. ........ 
Round, rathcr loan.. ......... 
Sarno lowor .................. 
C o r n h ,  lotin.. ............... 
l~'Ia11k~~ very fat. ............ 

Mutton : ............................ 
i o, mcdium fatnoas ........ 

Pork :1 
Vorv fat, ..................... 
Smdkod ham ................. 

Milk 8 conta pur quart.. ........ 
Wholomilk.. ................ 
Skimmed iuillc ............... 

Corn (maizo) meal .............. 
Oetuical.. ........................ 
Brans ........................... 
Potatoes 1 50 oonts per bushel. -. 

ChceLo : 

mllOat flOUT, best ............... 

Potatoos:1$1 pbr bushel. ........ 

$0 26 
20 
18 
10 
18 
15 

22 
20 

10 
18 
4 

18 
8 
5 
3 
B 
5 
0. I 

' 1.: 

Salmon: 
Enrly, in sonson ............ 
Snme, whon plonty.. ........ 

Shall.. .......................... 
Shad, whon obundant.. ........ 
Bluefish.. ...................... 
IInddook.. ..................... 
Hnlibut. ....................... 
Mackerel ....................... 
Mnoltorel, whon abundant ...... 
Cod.. ........................... 
Cod, a t  lower prico ............. 
A 1 u w i f o ......................... 
Cnnned salmon.. ............... 
Salt mnokorol.. ................. 
Salt cod ......................... 
Salt cod, lowor.. ............... 
Opstora f 25 cents por quart .... 
Opetora:2 60 cents por quart. _ _  
Lobs tors.. ...................... 

__  
h 

E .  
$3 
0 0  ..I a 
h 

pc __ 

$1 00 
ao 
12 
8 
10 
7 
15 
10 
5 
8 
0 
3 

20 
12. f 
7 
0 

12. f 
25 
12 

- 

.I ma 
gk3 

g g  

a0 
$ E  
0 - 
$6 72 
1 72 

08 
6 
08 
04 
87 
80 
40 
G7 
50 
10 

' 70 
40 
33 
83 

2 00 
$ E 

- 
1 Contains very littlo protoin. 
f Shell oontcnts, odiblo portion. 

10S.-IIOW T O  AVOID A S O F T  O R  M U D D Y  TAST'IC OF UAYSP. 

By E. Z. BUTCISER. 

[From (L letter t o  Prof. S. F. Baird.] 

We catch large buffalo-fish sometimes in summer, in hot weather, out 
of ponds with muddy hottoms. To prevent tho muddy taste that some 
complain of in carp, I find this the best way: Kill the fish as soon as 
caught, clean directly, soak in ice water 8 few minutes, then sprinkle 
with salt slightly, and hang up to dry. The above will make them $firm, 
sweet, and good. I know whereof I speak, as I have bought, dsessd, 
and sold fish for ten yeass; and those who complain of carp, if dressed 
and served as above, would not know them as the mine fish. 

SOLOMON CITY, KANS., March 7,1884. 
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109.-REOONNAISSANCE O F  FLORIDA BIVERS WITH A VIEW T O  
S H A D  B A T C I I I N G .  

B y  WM. HAMEEN. 

I n  obedience to instructions, I left Washington on the 28th of Feb- 
ruary, 1884, for Florida, for the purpose of examining the rivers of that 
State, and to ascertain their yield of shad and the possibilities of es- 
tablishing shad-hatching st a t’ iontl. 
1 arrived a t  Jacksonville, Fla., on Saturday morning, March 1, and 

proceeded to the fish market, in which I found 29 shad. From the 
market I went to the fish dealers and discovered 45 shad, a total of 74, 
of which number but 5 were roe shad. All the fish were very sniall 
and hard. In  conversation with a dealer, he informed me that he had 
not shipped, up to this date during the present season, more than 300 
fish, whereas five years ago he shipped ten or tyelve thousand by 
March 1. I also made inquiry about ,the fishing on the Saint John’s 
River, and was informed that no operations were being conducted on that 
river this season. 
. SAINT MARY’S RIVER.-On the afternoon of Narch 1 I left Jackson- 

ville for Boulogno Station, which I reached at 5.40 p. m. Spent the 
ni iht  there, and early next morning, March 2, procured a boat and 
went up the Saint Mary’s River to about 8 miles abovs the railroad 
bridge. Found 110 fishermen on the river a t  all i u  that location, but 
saw a lsrge number of shad ‘‘ mashing.” Returned to Boulogne, where 
I spent the night. 

On t h e  3d of March f proceeded down the river as far as Calico Hill, 
where I found 33 shad, all hard. 

On the morning of the 4th went still further down the river to Orange 
Bluff. A t  a point about midway between Calico Hill and Orange Bluff 
found five men fishing bow-nets for shad. They averaged about 15 
shad each on a tide. A t  Orange Bluff there were three bow-nets aud 
one gill-net. The former averaged about 15 shad each to a tide and 
the latter about 25. 

I hired a man and boat a t  Orange Bluff, and left about.3 p. m. for 
Eing’s Ferry, where I arrived a t  6 p. m. On the way I overhauled 
three bow-nets, and examined 33 shad which were all hard. A t  King’s 
Ferry I fouud three bow-nets which averaged 15 shad each to a tide. 
The fish at this ppint were very fine, the roes and males being about 
equally divided. 

That same night, March 4, overl~auled 76 shad in three gill-nets be- 
longing to Captain Fisher, between Eing’tl Ferry and the Brick Yard. 
Of this number I stripped 13 ripe females from which 240,000 eggs 
were obtained, which were deposited in the river. 

I n  the afternoon of March 5, overhauled 54 shad that had been 
caught in daylight. Bound none ripe. 
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March 6 examined 58 shad taken in same threb gill-nets. Found 5 
ripe fish from which were taken 100,000 eggs, which were also placed 
in the river between Brick Yard and King’s Perry. 

Of the localities examined thus far, I think that either King’s Ferry 
or Brick Yard would be the best point for establishing a shad-hatching 
station. CaptAin Fisher commenced operations on January 5, and 
caught 9 shad a t  Brick Yard Landing on January 18. He will continue 
to operate until April 15, if the fishing warrants it. I was informed 
that ou March 9,1877, some of the fishermen on the Saint Marj’s caught 
as many as 126 shad in two hours’ fishing. The net used was a bow 
net, 11 feet deep, 8 feet wide, and 2-inch mesh. 

SATILLA RIvEiz,-On the 7th of March I left Eing’s Ferry for Fer- 
nandiua, where I expected to receke further orders. Remailied at this 
point until the l l th ,  when I received a telegram instructing me to go to 
the Satilla River and examine it for evidences of shad. 

Accordingly I left Feruandina on the l l t h  for Saint Mary’s, Qa., for 
the purpose of ascertaining the route to Satilla, and to secure the serv- 
ices of a, guide. This having been accomplished, I left Saint Mary’s 
on t8he morning of the 13th by road for the Satilla River, where I arrived, 
at Jefferson, about 28 miles above Brunsmick, a t  1 o’clock. Procured 
a boat and went down the river, but found no shad fisLermen at  all. 
Interviewed a man named Henry Thomas, who told me that he had 
been living on the river about thirty years, and before sawmills were built 
on the river they used to get 25 or 30 fish from bow-nets in a night’s 
fishing, but that now shad were so scarce they were unable to do any- 
thing in that line. * 

George Scott informed me that he has not seen a shad takeu on the 
Satilla for six or seven years. They caught nothing but trout and bream 
in their bow-nets; the river was too full of logs to fish gill-nets.. Captain 
Richardson expressed the same views. 

Returned to Saint Mary’s on the lPth, and proceeded to Fernan- 
dina to report the result of my investigations. Received telegraphic 
instructions to remain at Fernandina until arrival of the steamer Fish 
Hawk, which was dus there the 18th. 

FISH HAWK wonIc.-Fish Hewk arrived in the morning of the 18th 
at 7 o’clock, and on the 19th she went up the Saint Mary’s River to 
King’s Ferry and selected a position a t  that point for trying to catch 
shad and secure eggs, but the fish in this run of shad a t  that time were 
very 6‘ hard.” 

On tho 20th, I went up the river as far as Oalico Hill, where I fished 
all night, but caught nothing but male shad. Returned to King’s Ferry 
On, the 21st and joined the Fish Hawk. Pound a telegram instructing 
me that hs soon as Fish Hawk was located to proceed to Washington 
and report. I accordingly left on the 22d, and sLrrived iu Washington 
On tho morning of the 24th. 
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RECOMXENDATIONS.-M~ invedigations proved that the best place 
for capturing shad was the Saint Mary’s River between Eing’s Berry 
and Brick Yard, arid if‘ a vessel properly equipped for the purpose could 
remove the logs from the river a t  the places indicated, I think a suc- 
cessful season would be assured. 

A hatching statiou might be located at King’s Ferry, where there is a 
large saw-mill, store for supplies, etc., and. plenty of wharf room on 
whicli to locate a steam-pump and hatching canes. Buel is abundant 
and very cheap, and there is a branch railroad to Hillyard Station. 

The hatching station should be supplied with a small boiler and steam- 
pump,  and fifteen cones should be put up. , To run this station success- 
fully, I should recommend that ten men be assigned to cluty a t  it. 
Lumber is very cheap a t  the mill, should any be needed. 

Tho s t d i o n  should be established about the first of February in order 
t? give plenty of time before the fish begin to run, to clear properly the 
hauls aiid reaches on the river of logs, so there should be no imyedi- 
inent to the drifting of the gill-nets. 

1 should also recommend that two sturgeon nets be supplied-one 
above and one below the gill-nets and seines in order to proteat them 

’from dcstrnctiou by the sturgeons, which are very plentiful. These 
nets sliould be 12-inch mesh, of 42-threacl) 40 fathoms long, to fish 
about 1s feet of water. 

WASIIINGTON, D. C., April 7,1884. 

110.-NOTE ON THE BREEDING OR EELS. 

B y  EDWARD H. THOMPSON. 

[From a letter to Prof. 5. F. Baird.] 

Imailed you yesterday a box containing specimens of the Anguillidm 
(young). Yesterday morning, while working up material on the Gel- 
usini of Buzzard’s Bay,” I noticed the following facts : 

West F a h o u t h  Harbor is an inlet from Buzzard’s Bay and terminates 
in- a sandy marsh densely carpeted with marsh-grass. Through this 
marsh a narrow ditch has been cut to drain a contiguous cranberry bog. 
The ditch has of late years been complotely stopped by a thick plank 
placed athwart it, thus forming a complete cul-de-sac. The plank is 
above common tide-water, but is generally dripping with water that 
trickles through from the bog above. The part of the ditch of which I 
spealr is hardly, if ever, free from the water, which comes principally 
from the cranberry bogs. A thick black mud lies on the bottom. As 
I passed the plank I noticed upon it a singular appearance. Approach- 
ing closer, I found it  to consist of a large number of tiny eels massed 
together in a, solid bundle. The mass, 1 should say, could have been 
contained iu a pint measure. 

FORXST HILL, W. PALMOUTH, MASS., May 17,1884. 
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VoI. I V ,  No. 14. Washington, D. C. July 30, 1884. 
__________ 

111.-ANTON PINTS(1H'S MOVABLE IFIBH-WAY.* 

B y  Dr. M a  NOWICILP. 

At Kurczyn, on the river Poprad, in Hungary, there is a high weir 
which preveiits the salmon getting up to the spawning ground, and has 
caused a falling oft' in the number of salmon. 

It was therefore decided, in connection with the attempt which was 
being made at  the time to increase the salmon in the Weichsel district, 
to open up the Poprad River again to salmon. Count William Migazzy, 
president of the Upper Hungarian Fisheries Society, and to whom the 
improvement in Hungarian fisheries owes so much, took steps to provide 
the weir with a salmon ladder at his own expense. 

The construction of t h e  ladder was intrusted to tho forest officer at 
Kurczyn, Mr. Anton Pintsch, who carried it out in a most creditable 
lnamer, inasmuch as a t  very small cost he made a wooden movable lad- 
der, which he attaches to the weir every year in the autumn. The idea 
was, a t  any rate, an original one as compared with the multiplicity of 
kinds of fixed ladders of massive build, those in use in Great Britain, 
for oxample. This ladder answers admirably in practice, and met with 
entire approbation from the members of the Fish-breeders' Conference, 
which was held at  Dresden lbst year. It may therefore claim to be 
somewhat particularly described here and brought under more general 
notice, especially as Mr. Pintsch has had the great kindness to supply 
for this purpose the accompanying design and also give instructions in 
the use of the ladder. 

The wooden weir (a 7, c)  occupies the whole width of the river, about 
126 yards. I ts  face ( c )  rises perpendicularl~ to a height of over 3 yards 
in a low water, so that except in a high flood the diflerence of levo1 be- 
tween the water below the dam and that above is too great for salmon 
to overcome, and for j U R t  this reason the use of a ladder is imperative. 
The broad d-am head (a b ) ,  with gentle slope, is boarded horizontally ; 
its ridge (a )  is horizontal lengthways, and without- crown. Below the 
dam are several deep pools, in which the salmon lie, and it is over one 
of these just below the weir that the fish pass is placed. 

The ladder ( d e )  has parallel sides (f), and a level bottom (d e) is made 
of strong 2i-inch planks, 16 feet 4 inches long, 3 feot G inches wide. The 
blocks (g)  are placed widely apart to allow room for large salmon to 
move about between them easily. The height of these blocks corresponds 
with the clcpth of water required for solinon, and the fall is that of the 

* Forwnrdod by tho author; also publishod in Dsuteohe Pk~h&ei-Zeilzcng, April 22, 
1884. 

Bull. U. 8. I?. U., 84-14 
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floor of the ladder. The ladder rests on strong beams (7~), and is kept in 
its place by several small posts (i), which are let into the beams. Its up- 
per end is snpportecl by the wood-work (7c I), and the lower by the float 
or platform (n). The wood-work (7c I), closs to the front of the clam ( e ) ,  is 
lower than the dam edge, and consists of the two piles (7r) and the sup- 

,porting beam (I) mortised on to them. The beam is fastened to weir by 
strong iron clamps (rn, 1 inch square), which go through it, and are se- 
cured by nuts or screw ends underneath. On this support (I) the up- 
per end of the ladder rests free, so that its floor is level with the top of 
the mcir, and jus t  touching it, while the sides of the ladder are higher, 
so that the water can flow down between them. The ends of the sides 

Anton Pintsch’e movable flsl~mrvy. 

(Jf), where they meet the ends of the guides (v, v), are cut a t  angles 
(see illustration) to permit of the ladder working in its place, as tho 
platform rises or falls. The small space between the lCdder (a) and the 
edge of the dam ( b )  can be covered by a board nailed to the darn, if it 
was necessary to prevent any water falling through. 

The platform (12) floats on thc surface of the water, and is held fast 
by the two bars (s s) which are fastened to hooks in the weir aud plat- 
form. The platform is fornied of sereral 8-inch to $inch logs of well- 
seasoned mood (%). These are fastened together by the stout piece (r), 
on which rests the cross-beam (o ) ,  the ladder being kept in place by 
nails in the supports ( p ) ,  which act it6 axles on, which it works. Ths 
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end of the ladder (e) project8 beyond the platfbrm, and touches the 
surface of the pool, or dips into i t  a little, according to the amount (Jf 
water flowing over the ladder. It will be seen that as the water rises 
or falls the platform rises or fidls with it. In a small water the plat- 
form rests motionless; but in a heavy water, forming waves under the 
weir, it shakes. 

The converging guards (w, v )  are for the purpose of directing the mater 
which comes in at w, under the beam x,  upon the ladder. They are about 
12 inches in height, and provided with two blocks, liko those in the lad- 
der (g), to break the force of the water, and enable the fish to get over. 
The object of the beam (g) is to control the amount of water passing into 
the ladder a t  UI (the height of this opening being only about G& inches), 
and prevent too much water flowing over. In Rpring arid summer high 
waters prevail in the Poprad, enabling the salmon to get over the high 
dam; but in autumn there is generally a low water, and the ladder is 
necessary iu September, October, and November. 

A flood does not injure the ladder a t  all, but the winter’s ice would 
tear it away; so, as it is easily tamken down, it is then taken away and 
put so that the platform gets dried well by the Bun. The wood-work 
(IC 1)  is left in its place, as being ont of danger from ice. 

The construction of the ladder, including wood, iron, and labor, costs 
only $15 at  Ktirceyn, and the cost of removal and replacing, with any 
necessary repairs, about $3 or $3.60. The ladder has only been used two 
autumns, and Mr. Piiitsch has often had opport,unities of seeing salmon 
ascending it without difficulty. Before it was put up he had frequently 
noticed numbers of salmon collected in the pools below the dam, :tiid 
making vain egorts toget over it, and at  lastgetting caught by the fisher- 
men. But since the ladder has been in use the salmon are rarely seen 
waiting in this way, as it enables them to get up a t  once. Models of 
this ladder are in possession of the Galician Fisheries Society, the 
Austrian Fisheries Society in Vienna, and the German Fisheries Soci- 
ety iu Berlin, and drawings of i t  harebeen sent to Englaiid and Amer- 
ica. As a movable and cheap salmon ladder it seems preferable to the 
costly fixed atlairs. With tho necessary modifications required by difier- 
ent conditions in dams and rivers, it offers exceptioiial advantages, espe- 
cially where espense is a consideration, and there is not much water to 
play with. These are my reasons for reoommending it. 

, 

CRAOOW, April 27, 1884. 

REMARKS ON PINTSOH’S FISH-WAY BY B ~ Q S S O W .  

The question of movable salmon-ways has been discussed among fish- 
culturists for some time, and the problem seems to have beeii solred in 
a very simple and happy manner by the above-mentioned invention ; 
only it mill be necessary- 

(1.) To weight tho platform or rslft ~n n with some stones, so it may 
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sink deeper into the water, and that.the foot of the ladder may contain 
more water; 

(2.) To increase the height of the opening w, which is only 1G centi- 
meters? to 25 centimeters, because otherwise a large salmon cannot slip 
through below; and 

(3.) To place the diverging walls on the weir w v somewhat wider 
apart at the upper end, or, in other words, to mako the opening w w 
somewhat longer, so as to get more water into the ladder and make i t  
easier for the fish to ascend. 

NOTE ON PINTSCII'S MOVABLE SALMON LADDER, BY R. B. BIAESTON. 

I n  a recent account of salmon fishing in Scotland, I referred to tlie 
clams on the river Don in Aberdeenshire as preventing the itscent of 
salmon, except in high waters. Being of opinion tha t  there is often not 
much good done by merely describing a disease unless yon can also 
suggest a remedy, I said if any of' m r  Aberdeenshire readers desired 
it I mould give some account of the McDonald fish way. Several gem 
tlomen asked me to do so. Wow the only objectlion that I could tlriiik of 
as likely to be raised against the McDonald pass was its expense, which 
would probably be very high. But in the Gernian Pischerei-Zoitung 
of April 22, I find an account of a movable ladder invented by Anton 
Pintsch, forest-officer of Eurczyn, in Hiuigartry. This ladder is fully 
described in the German Gazette by Dr. M. Nowiclri, of Cracow, and it 
seems to ino to be in every way well worthy of trial in this country. 

It seems to me that we are much indebted to Mr. Piritsch for invent- 
ing, and Dr. Nowioki for describing, such a very practical and ex- 
tremely cheap salmon ladder. It can hardly fail to succeed if used on 
such rivers as the Don in Aberdeenshire, at the horrible weir at Arms- 
thwaite on t h e  Eden, a t  Totnes weir on the Dart, and other similar 
places mhere, except in heavy waters, salmon cannot pass up-stream. 

FISHING GAZETTE, Hay 24, 1854. 

112. -TRANSFERRING C A T B I Y E K  PRORL TNE POTORKAC T O  TIKE COL- 
OXtADO RIVER, ARIZONA. 

B y  MARSNALPI McDONALD. 

One hundred catfish were sent to Arizona with tho recent shipinelit 
of 1,000,000 shad for the Colorado River. Of tlicse 10 reactied dcsbina- 
tion and were delivered to Commissioner Gosper, a t  Prescott, Arizona, 
who mill deposit them in the Colorado River. 

UNITED STATES FISH COMMISSION, 
Division of Distribution, Jzcne 1884. 
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B y  Capt. J. W. COLLINS. 

A somewhat rema8rlrable adventure with a whale took place in the 
river Tag’, on the east coast of Scotland, in the early part of January, 
1584. The appearance of a whale in such a localit~--some distance up 
a river-may, I think, be considered extraordinary, especially a t  this 
time when the eager pursuit of man has done much toward reducing 
the numbers of tho larger cetaceans, and has also rendered them shy 
and wary of approaching such places. It may, however, be explained 
that during December and January the estuary of the Tay was swarming 
with young herring, and the whale followed these in and continued to 
f&d on the fish for five or six weeks previous to tho attack which ro- 
sulted in his death. The appearance of a whale 011 it part of the Scot- 
tish coast famous for its whalemen, attracted considerable attention, 
and several atteinpts were made to effect its capture by crews of’ Dundee 
whale-boats, but the whale constantly eluded those who were pursuing 
it. On one occasion it came within 400 yards of Broughty Ferry, 
where i t  ‘( breached,” leaping clear of the mater. This action on the 
part of the whale was like t h e  leap of a salmon, though less active. It 
rose almost perpendicularly till clear of the water, canting to one side 
as it fell. It then swam down stream, as if to leave the river, but sub- 
sequently returned. 

On Monday, January 7, a determined effort was made to kill the whale, 
which mas seen that morniug about 10 o’clock off Broughty Ferry. 
Three boatu, one of which was a steam launch, and the others six-oared 
rowing boats, started in pursuit, hcitding out toward mliere it had last 
been seen. As the steam launch had arrived near to the Newcoinbe 
Buoy, the whale came up to blow close by. The men mere on the alert, 
and as the black back rose above the surface the harpooner threw his 
iron, which was buried in the shonlder of the whale. A flag was im- 
mediately hoisted on the funnel of the little steamer to announce to 
the crews of the other boats that she was L (  fast.’, This mas encourag- 
ing, and the rowers gave may to overhaul the launch, reaching which 
the boats were taken in tow. The struggle made by the whale after it 

*The account here given of the appearance of a whale in  tho‘l’ay, the attack made 
upon it, and its subscqueut death, hns been coinpiled from nowqmpor cIi1)ping~- 
chiefly from the Edinburgh Bcotsmnn-which mere sent me by MI.. 1’. F. Robertson 
Carr, of Edinbiirgli, Scotland. Tho facts contained in tho newspaper accounts have 
been Mtrictly adhered to. 

It may be mentioned a8 a parallel case to  that  given hero, that  in tho city ha11 
(Rathhaus) of Bromen there is a picture of a wliale that  was lrillecl in tho riser 
Weser, near Bremen, in  tho sovuutoonth century. From this it mould appear t ha t  
whales occasionally venture some distance up estuaries when in pursuit of food. 
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was first struck was far less violent than was expecced. For some time 
it swam along so leisurely that a row-boat could keep up with it, and 
there would then have been little difficult)- in getting in another iron, as 
the (‘fish” rose every two minutes or SO to blow. The shallowness of the 
river made i t  impossible for the whale to go down any distance below 
the surface, as i t  would doubtless have done in deeper water, and as it 
did not run fast the whalemen kept a short line, only seven or eight 
fathoms being paid out. 

After it was struck, the whale headed for Broughty Ferry, and in about 
fifteen minutes was off that place. The weather was fine, the water 
smooth, and large crowds of people had assembled to witness the chase. 
Off Lucky Scaup it was deemed desirable to get in another harpoon. 
For this purpose one of the rowing boats pulled ahead of‘ the steam 
launch. As the whale rose to blow at  short intervals it was not long be- 
fore a faxorable opportunity presented itself, and as its back came above 
the water, the large gun a t  t h e  boat’s bow was fired by the harpooner, 
the ‘( iron” getting well (( fast”. Up to this time the whale, feeling its 
way down river toward the sea, had not exhibited any remarkable 
speed. When struck by the second harpoon, however, it displayed 
some of its power in a determined effort to escape. It seemed, how- 
ever, to be somewhat dazed--“gallied” as whalemen call it-for i t  8wam 
in zigzag directions, occasionally going a t  quite a moderato 8peed and 
then rushing through the water at a tremendous pace. It was thouglit a t  
this’time that the second iron had reached its “life,” and that the boats 
would meet with si1cces8, for the whale began to spout blood in consid- 
erable quantities, coloring the water in his wake a reddish tinge. The 
flurry continued for some time, the whale making desperate rushes 
hither and thither in the vicinity of Lucky Scanp, until it at last seemed 
to get its bearings on the south side of the channel, and started seaward 
again, keeping that side of the river. It was now going at so rapid a 
pace that tho last boat to fasten lost its hold and was quickly left far 
astern. As at the beginning, the steam launch was now the only boat 
fast, though the second row-boat still held on to the steamer’s stern, 
As there was danger that tho launch’s harpoon might alao draw, the 
crew of t h e  row-boat, by great exertions, pulled ahead of the steamer, 
and taking advantage of a favorable opportunity, fired, the iron gettiug 
well ‘( fast.” The whale, notwithstaiiding it had been spouting blood 
for some time, seemed to start off seaward with renewed energy after 
it had been struck the third time. The whalemen did tlheir best to 
further disable the b L  fish,” firing rockets a t  it whenever its back rose 
above the surface. 

In the iueantime the boats had been lost sight of by those who were 
on the river side at Broughty Ferry. When it became generally known 
that the boats had fastened to the whale it was thought best to send a 
steam-tug after them to render any assistance which might be required. 
Accordingly the tug  Iron King started down the river early in the after- 
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noon and overhauled the whale a t  the mouth of the Tny, not far from 
the Buddonness light-house. No t h e  was lost in sending forward the 
whitla-boat, which the steamer had picked up, aud it, too, was soon fast. 

Between 3 and 4 o’clock the harpoon line of the steam launch was 
got on board of the tug, which then shut off steam. Thus, in addition 
to the two boats and launch, the whale had the larger steamer to pull 
along. But, despite this weight, it exhibited a wonderful amount of 
energy, swimming swiftly about for a time in various directions. The 
crews of the boats improved every chance to attack the whale, the keen- 
pointed lances being repeatedly thrust into i t  almost to their sockets. 
From the wounds the blood flew in a11 directions, giving the surround- 
ing water a crimson tint. Meantime, instead of succumbing, as one 
might expect, i t  continued the flurries for several hours, eomatiines 
heading seaward and then ret,racing its course up the river. In tho 
course of itR struggles the whale rose under one of the boats and lifted 
one end, with its crew, entirely out of water, but luckily no damage was 
done. 

In  the meantime the steam launch was sent off to Dundee to procure 
a supply of bomb-lances and rockets. By the time, however, that the 
launch reached the river’s mouth with the new equipment of whaling 
implements, night had fairly set in, and the weather being thick added 
to the darlrness, so that no trace of the whale and its pursuers could 
be obtained. 

The crews of the tug and whale-boats had done their best to keep the 
‘4 fish 9, inside of the estuary unt’il the launch returned, knowing, too, 
that if once outside they would have less chance to kill it:, but in 
this they failed, and, what made it worso, in the attempt they parted 
two of their harpoon lines. This was specially unfortunate, for there 
were no more harpoons left on board the boats. Nothing, therefore, 
could bo done but to let themselves be towed along, and wait for the 
‘i fish”to tire himself out. Heading along the northern side of the Tay, 
the whale took a run over the shoal water of the Gaa Bank, and by this 
means temporarily shook off the steam-tug, which was obliged to let go, 
fearing to  bring up on the bank if she held on. Between G and 7 o’clock 
in the eveuing the bar of the Tay was crossed and the struggling ceta- 
cean headed off iuto t h e  open sea. 

The tug had been watching an opportunity to get hold again, and 
when deep water was reached, about an hour after she let go, she got 
fast to the line. A t  first the whale headed off toward Bell Rock, on an 
easterly course, but after awbilestruck off in a northerly direction. It 
was evidently somewhat confuscd as to the cour8e i t  should W e  to es- 
cape from the land, for after getting almost off Montrose, about mid- 
night, it chauged to the opposite direction and again started for Bull 
Rock. This was passed a t  a distance of about four mires, aiid when the 
whale had reached a position within six or seven miles of the Carr Rock, 
which lies at the mouth of the Birth of Forth, it again changed its 
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course and swam in a northerly direction up the coast. As Boon as day 
broke the harpoon-gun wa8 loaded with an iron bar four feet long, and 
this was discharged into the body of the whale. Two marlinspikes 
were sent after the bar, and these were followed by all the iron nuts and 
bolts that could be found on board. A t  first these seemed to have con- 
siderable effect, for about 8 o’clock in the morning the whale stopped 
running fast, settled down level with the water, and rolled from side to 
side, inspiring the whalemen with the hope that it would soon die. 
But aft’er a few minutes of comparative inaction the whale started off 
again with such great energy that it pulled the harpoon line in two a4t 
about half-past 8 o’clock a+m,, when i h e  boats and t u g  were nearly half 
way between Bell Rock and St. Andrews. This was certainly dis- 
couraging to the boats’ crews to see the (‘fish,” which they had so 
confidently counted on killing, going off free. They could, however, do 
nothing, except to steam along after the whale, hoping that it Pight 
soon die from its numerous wounds, or that an opportupity might oEer 
to get hold of the end of  one of the harpoon lines that trailed behind in 
its wake. Unfortunately the wind soon began to breeze up sharply 
from the eastward, and a choppy sea getting up, the chase had to be re- 
luctantly abandoned. 

On the return of the tug and boats it was reported that the whale 
was a humpback (Meguptera sp.), aud it was estimated to be GO to 70 
feet long, with fins 9 or 10 feet in length. 

But this animal, which had shown such wonderful vitality and pow- 
ers of endurance, though it escaped from its would-be captors, was 
mortally wounded, and a short time later its floating carcass was picked 
up and towed into Stonehaven by some Gourdon fishermen. It was 
sold at public auction; and, according to there ports, the sale was the 
occasion of quite a lively competition between Professor Struthers, of 
Aberdeeg University, who wished to obtain the whale for scientific pur- 
poses, and Nr. Charles Ferrier, Green Market, Dundee, who wished to 
secure it for public exhibition. Bidding commenced at $10, and the price 
rose gradually till i t  was knocked down a t  52226 to the latter gentleman. 
Professor Struthers has arranged with Mr. Ferrier to get the skeleton 
of the whale for Aberdeen University after it is unclothed. 

The tug  Excelsior went to  Stonehaven for the purpose of removing 
the carcass. A strong hawser was attached to the tail of the monster, 
and the Excelsior steamed slowly around to Dundee. The whale was 
towed underneath the 70-ton crane at Victoria dock. To the unin- 
itiated the task of raising the animal from the water to the quay seemed 
an impossibility, and it was confidently asserted that it would hove to 
lie in the water all night. Those who had the matter in hand, how- 
ever, quietly proceeded with their operations. The huge tail wa8 first 
gently lifted, and a big chain coiled around it. An attempt was to be 
made to lift tho fish from the water by the tail. It was freely asserted 
that it would never stand the strain, but would tear asunder in the 
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process. On the signal being given, the crane *as set in motion. It 
rose, foot by foot,, and when at  last i t  was altogether clear, three 
ringing cheers were s1)ontaneously given by the s1)ectators. As i t  
hung iu mid-air its huge proportions mere set OR to full advantage, and 
the spectators had a fine vicw of the form and appearance. While it 
was hanging thus suspended, its length began gradually to increase 
from the mouth downmrds. A t  first it was thought that it was 
stretching out by its own weight, but a closer examinstioil sliowd 
that it was the tongue that was hanging clown. Tlic weight was too 
great, and the tongue fell into the dock. Two lorries were set ready 
to receive tho carcass, and after several attempts it was placed i n  110- 
sition. Having been securely fastened, eightcen horses were yolicd to 
the lorries. The ‘( fish much improved in appearance after being 
taken out: of the water. The fins aud tail were white, tlic glossy skill 
appearing beautiful in the moonligli t. The time occupied in lifting tho 
“fish” out of the water was a little over an hour. While suspended from 
the crane, ready to be lowered on the lorries, one of the engiricers was 
hoisted up to the index of the crane, aud ascertained that t h e  crfish” 
weighed 16 tons 8 cwt. The whale was exhibited in East Dock ‘street, 
Dundee, for ac few days. It is ,stated that several scientific gentlemen in 
different parts of the country are anxious t o  secure the skeleton. 

. 

WASHINGTON, D. C., May, 1884. 

114.--0ULTIVATJNCf T R O U T  I N  OREGON. 

B y  B. F. DOWELL. 

[From s letter to M. McDonald.] 

I havo just commenced cultivating trout near Portland, Oreg. Iheve 
a large spring and a good creek for trout, and I wish to obtain tho nlost 
approved apparatus for hatching the eggs. I hatched in tho William- 
son box, last spring, 12,000 eggs, and the youug fry are doing very 
WSll. 

Large fine spotted trout, weighing G to 15 pounds each, were cankht 
last month in Applegate Creek, 10 miles south of this p1i.m. They wero 
ascending the creek to spawn, I bought several of them which were 
full of eggs. They are called by the fishermen here R O ~ L W  Itivrr trout. 
I think they are of the same species as these iu California, which are 
called the rainbow trout.” I intend to manipulate some of their eggs 
next year aud ship them to my hatchiug Imse  nud ponds at Portlaiid. 
They are very delicious in flavor and nearly equal in size to the silver- 
sides of the Columbia, and Willametto Rivers in North Oregon. 

JAUKSONVILLE, OREG,; June 11,1884. 

“Tho fisk is, in all probability, Salmo gairdnorL-T. H. BEAN. 
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115.-NOTES ON ‘InE G R E A T  X.APCE FPMIKEKIEB, D E P L E T I O N  OP 
B L A C K  EASS,  ETC.  

B y  Dr. E. STERLING. 

[From B letter t2 Prof. S. F. Baird.] 

As you seem to he collecting for the National Museum everything 
that pertain8 to fish and fishing, I send a landing-net, fish-spear, gaff- 
hook, and fish-line dryer, a11 of home make. The landing net is uot such 
as is ninde by the manipulator of the salmon or trout rod, but such as 
did good service among the Lake Erie Islauds some fifteen or more years 
ago, when black bass averaged from 3 t o  55 pounds each, midblue pike 
(Lucioperca) by the thousands from 5 to 20 pounds each. With a school 
of the former rauging from one to many hundreds tlicre was no time Sor 
playing with the split bamboo. It was “bait, yank, and hist in” 500 
pouuds of this fish in part of a day’s fishing; and this was lively work 
and glorious fun. The many friends at  honie who partook of the harvest 
of the lalie will agree with him and cry, ‘( Repeat, old fisher-friend; the 
pot and frying-pans are again empty.” 

The pound nets have little to do with the depletion of the black bass 
among the smaller islands of this group, as in mauy cases they are not 
set within several miles of them. This depletion is caused elltirely by 
hook and line fishing. 1 hnvo never known a black bass to be ta,ken in 
a gill net. This fish: a few years so numerous and of full weight, is now 
fast disappearing, and when found in the market runs from one-half a 
pound to 29 pounds each. To be sure, there are a few out-of.the-way 
places where they hold, to a certain extent, their own in size and nurii- 
ber, but this will contiuue only for a 8hort time in the future. 

The blue pike used to go in such immense schools as to destroy the 
bass fishing while on the grounds. They are a lazy fish on the hook 
compared with the former and afford little sport to the angler. They 
drive the bass away by their numbers and voracity, so that if he is not 
fishing for the market and wishes to continue his bass-fishing, ho must 
change hie locality. However, there is some excitement i n  pulling in 
two or three 10 or 16.pound pike, especially if you‘wish to see great ex- 
panse of glass eyes, extended gills, shark-like teeth, and a rnaw largo 
enough to take in the fish himself, but it soon becomes more than work- 
monotonous. 

The landiug net was of my invention. The maker of it, often furnish- 
ing several for his customers, proposed to have it patented, to which I 
agreed, but unfortunately for us, on application to the Patent-Oflice, 
gome one had been there for the same purpose ten years before 11s. The 
nets were identical, only mine had the best arrangement for attaching 
it to the handle. 
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It is rare to find the blue, yellow, goggle-eyed, wall-eyed, or white 

pike (all the same fish, Lucioperca, only variations of the same species, 
the result of difTerence in their surroundings, neither does the difference 
in  structure amount to ariything more, and perhaps not as much) on 
the market averaging more than 18 pounds from the upper lakes, per- 
haps 2 pounds, and all scarce a t  that, 10 to 14 cents apound undressed. 
Twenty-five years ago you could buy a 16-pound fish for a quarter of a 
dollar, and pay a good price a t  that. 

CLEVELAND, OHIO, 27, 1884. 

11&-SPAWNING EN G E R M A N Y  O W  THE LAHGE-RIOUTIIED BEAUK 
BABY S E N T  FROm THE U N I T E D  S T A T E 8  1N 188%. 

By M A X  VON D E M  B O R N E .  

[From a letter to Prof. 8. F. Baird.] 

You will recollect that you kindly sent, to  me, iu the fa11 of 1882, by 
Mr. George Eckerdt, 7 large-mouthed am1 75 small-moutlicd black bass. 
I n  conscqiienco of the long passage tho greater part of the lot died, so 
that I had this spring 3 large-mouthed old fieh, and 10 small-mouthed 
two-year-old bass. 

To-day I had the Satisfaction of finding that the t h e e  large fish 
had spawned, and the pond actually swarm8 with fry. I have caught 
with a small net more t'han 2,000 and have put them into aiiother pond 
which is free from other fish. 

I have no doubt that next spring the small-mouthed bass will spawn, 
and that the experiment will be successful.# 

BERNEUUHEN, GERMANY, June  16,1884. 

117. -TRANSPORTATION OW CLAMS A N D  OYBTERS, 

B y  R. E. C. STEARNS. 

[From a letter to Richards & Harrison, Sen Francisco, Cd.] 

In  reply to your question as to tho best method for transporting clams 
and opters, 1 wou Id saj7 as to clams that they are i?i 1ny opinion more 
difficult to han dle than oysters, and €urther, that the abundance of sev- 
eral varieties of clams on the west coast of America, from and in Puget 
Bound south along tho coast a t  many points to San Diego, would not 
Warrant the experiment. 
...-. 

* Auothor effort waa made this year to send black bass to von dom Borne in cliargo 
O f  Captain Briand, of tho French line of steanicrs from Now York. Mr. Blackford de- 
livered 40 bass, March 26, on the steamer with orders to lcavu thorn a t  the Havre 
Aquarium aubjoct to  order of yon dom Borno. Unfortunately tho fish all died at 
8011 in  trrtneit.-C. W. 8. 
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As to the oysters which you speak of as occurring at  one of the E u -  
rile Islands, if to be sold for immediate consumption, the lurgc ones 
(adult) are what you want. If, on the other hand, you intend to plant 
them for subsequent business purposes the smaller ones are better- 
safer, measurably, to transport, &c. 

As to what place youhad better plant them in, I am not prepared to 
answer, as I do not know the conditions or peculiarities of the region in 
the Kuriles which enter into the particulars of the habitat. It would be 
prudei!t to  bear in mind that these and similar mollusks do not stand 
heat well. The cool season of the year would be best for the experi- 
ment. 

The oysters shonlcl be put in rather open crates and mixed in with 
rock or bladder weed, and frequently watered with sea-water en route ; 
kept shady and cool all the tirnc, and jarred or shakeu as little as pos- 
sible, and planted where they will be covered by the tide to the exteiit 
that prevails in their native bed j and RS a suggestion I should thiuk 
that near the head of Drake% Bay, on the coast north of San Pmiicisco 
Bay (which j o n  will see by the map contains a ‘‘ bight,” as the sailors 
call it), with a rocky or shelly bottom, would or might be R good place. 

After planting you will liave to look out and  protect the bed from the 
star-fishes, periwinkles, and whelks which are as fond of oysters as tho 
genus l~onto. 

If  you should deem it  best to attempt the experiment, please have 
your inen collect any and all shells as well as some of t h e  larger indi- 
viduals of the oysters, and send the sanie to this Institution so that we 
may examine them here. 

U. S. NATIONAL MUSEUN, 
Washington, D. C., June 13, 1884. 

118.-C?ATCIIPNC FISH IN A CRlCEll  I N  TENNESFJEE BY A W A T E R -  
SNAKE. 

B y  J. S. WARNER. 

Just  one mile from where I write a bold spring issues from under A 

rock mid muds out so considerable a stream that it affords power for 
au old-fiishioued saw-mill three-fourths of a mile from the spring. Just 
a few rods from where I am writiug fish 8 to 10 inches in length are 
caught as they come 1111 stream. Last year I saw a water-snake leav- 
ing tbe creek with a fish about 5 inches in length, just as described by 
Mr. Nye, in Fish Commission Bulletio, 1883, page 196. I killed the 
snake, rescued tho fish, and returned i t  to tho water, but it seerued to 
be too badly wounded to recover. The snake was making way for a 
place of safety where it might devour its prey. 

JONESBOILO’, TENN., June 14,1884. 
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1 1 0 . - R E P O R T  UPON TIKE BPPAD A N D  H E R R I N G  F I S I P E R I E S  O F  TmE 
POTOMAU ICIVER BO16 1864. 

B y  G W Y N N  HARRIS. 

[From a letter to  Col. M. McDonald.] 

BRAD. 

Number of shad landed and inspoctod in  Washington. __._ _ _ _ _  ._.. ._____ 
Number of shad landed a t  Aloxandria, Va ... . _ _ _ _ _  -. - - - -. . - _ _  _. - _. _ _ _  - 
Numbcr of shad lauded a t  Georgetomu ._ ___. ._ ___. ._____ ._____ ..___. _. 
Number of shad shipped cy steamer Corcoran * .. - - -. - -. - . . - - - - - - -. -. - 
Number of shad shipped to  Bn;ltimore by steamer Silo ._____ ___. __.. _ _ _ _ _  
Number of shad sold on the different shores and from trap-nets -. . _ _  - 

Total numbor ._ - - _. .__. _ _  ._.-.. - -  -. __. _. _ _  _. .- _ _  . _ _  - _ _ _ _  - _. . .__. 
REBRING. 

231,111 
74,000 

670 
19,000 
9,200 
13,500 

347,481 
-__ 

Number of herring 1n;udcd m d  inspected in Washington ._____ _ _  - - ___. __. 5,  G40,812 
Numbor of herring lauded at Alexrtndria, Ye.. -. - . - -. .___ -. . -. -. - - - . - _ _  2,998,000 
Number of hcrriug laiided at Georgetown ... . ._. - ._. -_. _ _ _  - __. . -. -. . __. 200,000 
Number of homing shippod to Baltimore by steamer Sue. -. - - - -. . _ _  - -. _ _  58,000 
Number of herring sold on t,ho different shores and from trap-nots - - - - -. 1,400,000 

- - - - - - - - - . - - - -. . . . . . - - - - - . - - - -. . - -. - - -. - - - - . - -. . 10,29G, 81% 
The first herring of the season was caught February 18th. The first 

shad was taken on March 3d. 
The herring product shows an increase of 1,307,551 ou the catch of 

1883, while tlie shad figures indicate a decrease of 32,335 as compared 
with the figures of 1883. 

~ - - -  
Total iiumber 

(See page 13 of present volume.) 

120.-A N E W  DlETIIOD O F  PROTECT'INQ TIIE E a U S  O B  C A R P  A N D  
REARING T I I E  YOUNQ. 

By L. T. WHEELER. 

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

I have now had three years and a half experience in the raisiug and 
h;itchiiig of German carp, and i t  mag be that I ~ J -  experiments may be 
worth something to others, particularly in the South. 

All still-water ponds should be as deep as possible so 88 to prevent 
stagiiatiou and to insure B certain sup1)lY of' mat'er when the raiufall 
is alone to be depended upon. 

As it is uext to impossible to keep out native fish, I had to resort to 
partially artificial means to hatch and protect carp. I hare adopted 
tho following plaii with eminent success : 

About the 1st of May, having first procured a quantity of loiig sea- 
moss, I tio it in small bunches aud Iay it in shallow water near thebank, 

* Theso figures were taken from the account furnished by the clork of tho stoomor. 
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attaching it safely to the bank where it will have as good an exposure 
to the sun as possible; carp will not spawn in the shade. By the 5th 
of May in this latitude (320) the carp will begin to spawn. They may 
be seen in great iiumbers, fluttering near the banks in shallow water, 
and they will be sure to find the moss and to  deposit innumerable eggs 
upon it ; the eggs will adhere to the moss from three to four days and 
then drop off. To protect the eggs and the young from the ravages of 
other fishes I. constructed boxes 10 feet long and ti wide. The gunnels 
or side pieces are 1 by 12 with a good water-tight bottom. The ends of 
these boxes are made of wire cloth suf6ciently fin0 to prevent the escape 
of the smallest carp and to admif; a constant flow of fresh water. The 
bottoms are covered an inch deep with pure sand. When placed in the 
water they sink until the water stands from G to 8 inches deep in them. 
As soon as I discover the egg8 on the moss I gather up tho moss and 
lay it in these boxes, putting weight enough on to keep i t  barely under 
the water. I n  eight or ten days, according to the temperature of the 
water, the young will be seen. It is best to anchor these boxes in the 
middle of the pond, where they will be subjected to the action of the 
mind and waves and have as fair an exposure to sun as possible. After 
the young are two or three weeks old they should be protected from 
the midday sun. It is wonderful how many can be hatched in a box of 
the eize given. As the growth increases they should be divided and 
kept until they are large enough to take care of themselves, which mill 
be in two or three months, if there are game fish in the pond. I corn- 
mence feeding when a month old by sprinkling corn-meal in the boxes, 
but not enough to leave a residuum. 

Carp do not spawn in this climate until they are two years old, and 
a t  three they spawn enormously. They begin by the 5th of May and 
run from three to five days only. I had only one that was as late as 
the 26th this year. I did uot observe it spawning but on0 day, though 
I watched i t  closely day and night. I placed all the spawn of this 0110 

in a box by themselves; yesterday I bailed the water out of this box, 
straining through a wire sieve ; i t  is simply wonderful how many young 
there are-too many to count. I am now selling the youug, having 
sold to one man 1,000 a t  $15 per hundred, and have demand for every 
one that I can hatch. 

I have given the cultivation of the carp the closest attention, en- 
deavoring to find out Ihe most simple way to hatch and protect them, 
and one that any farmer could understand and adopt without requiring 
much time or #attention. I have been eminently successful, and there 
is no reason why others should uot be. My oldest carp are now three 
and a half years old and I expeot to exhibit one at the fair in New Or- 
leans that mill weigh thirty pounds, 
- CORSICANA, TEX., JuZy 1, 1884. 
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121. -NEED O F  A NATIONAL L A W  TO R E G U L A T E  THE SIZE OB 
n E O H  OB B O T H  POUND AND GPLL NETS ON T H E  G R E A T  L A K E S .  

B y  LAFLIN & CQ.9 

\ Wholesale Dealers in Oyster8 and Fish. 

[From a letter t o  Prof. S. F. Baird.] 

We W O U I ~  respectfully call your attentlion to the size of the whitefish 
now being caught a t  Saint Joseph, Mich. A fisherman tells us  that 
three years ago large quantities of young whitefish were put in the water 
tcherc. This spring tho s m e  whitefish are being taken out by tho tons. 
The fish are small, only half grown, and will not endure warm weather 
long after being taken; thoy are about 8 or 9 inches in length. If 
they were allomcd to grow another year they a o d d  increase in quan- 
tity and the same fish be a No. 1 fish. The reckless waste of the fish is 
due to the men fishing there with small mesh gill-nets. We are told 
Sorue of the meslies are only 38 inches. If there was a nat,ional law pre- 
venting the using of any gill-nets less than 4% or 4p inches mesh, these 
sma811 fish would escape and niature into good solid fish. The majority 
of regular fishermen around the lakes faror striugent laws preventing 
the taking of small fisb, hut iake no steps, a6 they don't want to incur 
the ill-will of their neighbors who use small nets. 

CHIUAGO, ILL., (No. 40 &ate street), April 25, 1884. 

We send j o n  a sample in alcohol of the quality of whitefish caught 
a t  Saint Joseph, Midi. You can see the fish are inimsture, and if not 
caught for one or two years mom would beconie large, besides increasing 
in numbers by spnwuiiig. No State law will reach these parties, for the 
reason that Stat0 or city oiiicers will not push people when they depend 
on their popularity a t  home for appointment or election, and besides 
the mischief is done outside of tho jurisdiction of the State of Michigan. 
Michigan City aoes nearly as much fishing, and that is in the State of 
Indima. A t  the northern end of the lake i t  mould be hard to determine 
which State had jurisdiction, Michigan or Wisconsin. I n  many cases 
fishermen go 20 and30 miles away to fish aud bring their fish with steam- 
tugs to shipping poiuts. They could easily prove if arrested iu one 
State that fish were caught in t h e  maters of another State. A national 
law could be enforced in many places by the Life. Saving Service assisted 
by the revenue cutters. To limit the size of meshes of both pound and 
gill-nets for next season would work no hardship on fishermen, as they 
renew their seines each spring. T I I ~  fish are literally caught out in 
Lake Michigan, aiid whore there ought to be a largo sourcc of food SUP- 
Ply to a rapidly filling country, i t  is beiug foolishly wasted bx a few 
men to inako a living for the tirno being, mho do not intend to atay is 
the business permanently. 
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A law ought also to be enacted regulating the depth of water in 
which fishiug should be done during the spawning season, and there 
should riot be the reckless waste of trout there is each fall. They are 
caught all around the lake in such quantities that many are valueless 
aud cannot be sold for food. I n  Green Bay and at Ahnapee, Wis., and 
in fact all along the western shore of Lake Michigan, trout are caught by 
the ton and thrown away, because the demand falls off when the catch in- 
creases. They are not fit to salt. I n  June sturgeon are caught and killed 
for the value of the caviare, when the fish are so abundant that they 
scarcely bring the cost of transportation. In  the spring, all through the 
Green Eay couutry, fine largo roe pike are recklessly taken from the 
water and wasted for almost nothing. If, when caught, they were thrown 
back iiito the water their spawn would increase the snpply for future use. 
We rvould suggest to you to write to H. 0. Wilson & Co., a t  Saint Jo- 
seph, Mich. They fish with large mesh nets, and they could probably 
give you other facts. Oue fisherman, when told he was doing wrong 
hi fishing out such small fish, laughingly remarked that the United 
States were going to put 10,000,000 more in a t  Saint Joseph this gear 
for their benefit. Wo give you a fern names of intelligent fishermen at  
different poirits around the lake. If you wish to get their ideas, one 
and all talk of favoring a stringent national law-even those now busy 
catching small fish. 

Names of fishermen and their addresses : G. H. Smith & Sone, Cedar 
Grove, Wis. j John Borkenhagen, 490 Second avenue, Milwaukee, Wis.; 
Louis Schultze, fisherman, Milwaukee, Wis. j F. Eocher, fisherman, 
Milwaukee, Wis. j H. von Ells, fisherman, Milwaukee, Wis. ; H. 0. 
Wilson & Go., Saint Joseph, Mich. ; Fagan & Fairchild, Sheboygan, 
WiR.; F. lKocliri & Son, Sheboygan, Wis. ; Daaqe Bros., Vostville, 
Wis. j N. Niguette, Two 12ivers, Wis. j John McDonald, Ahnapee, 
wis. ; E. S. Minor, Sturgeon Bay, Wis. ; J. 0. Lindquist, Menekau- 
nee, Wis.; E. Boaler, Green Bay, Wis.; L. Bainbridge, Menomoneo, 
Mich. j LeClair & Gundersen, Jacksonport, Wis. j N. Sannders, Fay- 
ette, Alich.; Fcltus & BPO., Papt te ,  Mich. ; Ainsworth & Do., Seult 
de Sto. Maric, Mich.; A. Booth & Sons, Chicago, Ill., fish a t  Escanaba, 
Mich.; C .  Endress & Son, Whitefish Point, Mich.; Boutin & Mahan, 
Bayfiolcl, Wis. j I. Uhambers & Bro., Saint Ignace, Mich. ; I. Mode & 
Co., Saint J:LLUCS, Mich. ; R. Connable & Son, Petodrey, Mich. ; Littie 
Traverse Bay Fish Company, Harbor Springs, Mich. ; Coates & Ar- 
nold, Mackin;tc, Mich. ; M. D. Pool, Pent Water, Mich.; A. Warner Q 
Go,, Pent Water, Mich. j Cooley Levagne & Co., Duluth, Miun. j Daw- 
sou & McICeotic, Detour, Mich. ; Powell Bros., Marquette, Mi& ; 
IIausler Eros., South Chicago, 111. ; 1, Degurgus, Ludington, Mich. ; 
Wil1i:un Stuith & Co., Frankfort, Mich.; Storms & Go., Montague, 
Midi.  ; Waiteman & Latiford, Montague, Mich. j Shriver Bros., Sauga- 
twli, hlicli. ; Cliarlos Kitnbsll & Son, Micbigan City, Ind. 

!~IICAGO, ILL., May 7, 1884. 



Bull. U. S. k. C., lW.-(To face page 225.) PLATB I. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 225 

Washington, P). C. ' JURSBY W, I $84. 
- 

-__--___I_____ 

-\ 

VOL HV, NO. 16. 
-___-_I---__-____ 

122.--REPOICT UPON TIII[S PROPAGATXON OW S T R I P E D  B A S 8  A T  
WICLDON, R. C., I N  T P I E  BPRHNG O P  1884. 

By s. 43. WOIRTW. 

Having cornploted u successfiil semou of mork in the pro1)agation oE 
striped bass at  Weldon, N. C., aud ns agreed upon with the United 
States Fish Coirimissiouer in April last, I beg to report the following 
results : 

On April 1, 1884, I sent Mr. C. n4. McDowell to take charge of tho 
station, and supplied liiin with such help as he needed, :kt first with 

' three iiieii and snbseqnentlg v i  til four otliera, as neocssity required. A t  
the t i m e  of his arrival tlie river \vas soiiiewhnt f~ i l l  and very niuddy, as 
it  is on all occasious after raius 011 headwaters. No rockfisli had been 
caught a t  the tiiiie of his arrival, xiid, indeed, no other fish had been 
caught except a few shad. I at onto put him at ivorli constructing a 
small h:~tchery, which lie did with tlic assistarice of tliree eiuployds with 
:b cash onthy of $35. The building was small, being 10 by 1 G  feet, but 
well equipped with n/lcUon;~ld j;ms to the iiuniber of iifty or more. Tim 
mater supply \viis drawn fi.oin the fluine of the mills of nfr, T. L. Einry, 
of Weldon. 

Cy April 10 a few striped \)ass were tnlxtn, but t l i e ~  wero sui;$l. Tho. 
height of tho ruii of fish occurred l)etweeii Alwil 20 aud May 1. No 
ripe iisli were see11 uiitil April 19, wheii tlio river te inlm~~tnrc was 
580. The weight of tlio fish titli(A1i 011 this date mas 19 poi~nds. The 
last ripe striped bass \vas talien nlay 17, when the teuipcratiiro of tho 
water w:is 500  to 720 .  Proin the iibove statement, it  \vould appear that 
tho season for Iratcliing striped bass a t  Weldon would occur between 
April 10 and nl:q- 30. 

TIM first ash froin whioh eggs wero talrcri 'was caught Mey 2 ;  tho 
roe was iii good condition, the weiglit of tho fish being 15 pounds. Upou 

. exaniiuatiou i t  was f'oiinil that t h o  roe mas two-thirds spout, but the eggs 
taken and improg~iated iiriinbereil300,000, the quantity being estiiiiated 
011 the basis of 30,000 per liquid quart (iinprcgnatecl oggs). These eggs 
were placed upon trays, tho hatching jars not beiiig in position for work, 
but oiily 60 per cent were foii~icl to bo good ten hours :iftcrvrnrds, owing 
to tIie exoeediiigly filthy water which itt tliiht tiriio \vas uot filtered. 

The second fisli taken was fonud May 3, :it 7 p. IU., weight 48 pounds 
:tfter beiug stripped of its eggs. The ovaries were about full, but sonie 
of tho eggs coald not bo tiilceli from tho fish and were left behind. Of 
those t:ilicu the estimate as above sho\vs 1,160,000. As stated above 
tho hatchery W ~ S  not ready for the reccptiou of these eggs and a11 moro 
put into the river in an inipreg~i~~tcd. &to oxeopt 60,000 which \voro 

Bull. U. 8. P. O., 84-15 
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placed on trays where they were kept fourteen hours with a loss of 50 
per cent. The remaining 25,000 impregnated eggs were put into the 
river. 

The third lot of eggs were taken May 6, at 7 p. m. The fish was one- 
third spent and weighed 11 pounds ; the number of eggs taken was 
350,000. The hatchery was still not ready. Of these eggs 40,000 were 

.thrown away owing to the lack of milt. Tho remaining 310,000 well im- 
pregnated were placed directly into the Roanoke River, as were the 
others previously. 

On May 12 the fourth fi& was' taken, weighing 12 pounds and con- 
taining 240,000 eggs. This fish seemed to be about half spent. While 
these eggs were in excellent condition, 160,000 were upset by t'he care- 
lessness of a negro boy who sat down upon a loose plank upon which 
the pans were resting. Of this lot 30,000 were sent by express to the 
central hatching station a t  Washington for examination: but they were 
shipped at such an early stage that coagulation took place. Of this 
lot 40,000 were placed in the hatching jars and successfully hatched 
from the shells with a loss of 10 per cent, while the remaiuing few. 
thousands unaccounted for were lost in transferring from buckets to 
jars, and in rough handling. 

The next fish taken was on May 16, its weight being 15 pounds. A 
considerable portion of this  fish's ovaries was spent, but 60,000 eggs 
were taken and impregnated and found to be in excellent condition. 
They were placed in the jars and 42,000 young fish. were successfully 
hatched. Of this lot 25,000 were placed immediately in the Roanoke 
River at the hatchery, and 15,000 were reserved in the aquarium for 
the inspection of visitors, who were numerous. Of this reserve lot of 
15,000 about half perished while being kept in confinement, and the re- 
mainder, 7,500, were idaced i n  the river on the 17th of May. These eggs 
hatched i n ,  thirty-six hours in a temperature of '700 to 720 F. These 
eggs hatched earlier by eight hours than I have found them to hatch in 
previous years' experiments in like temperatures. 

The last fish was taken on May 17, a t  6 p. m., and its weight was 14 
pounds, the ovaries being tolerably full. Four hundred and tweiity 
thousand eggs were taken, which were succes~fully impregnated and in- . 
troduded into the jars; 210,000 fry mere successfully hatched and re- 
leased in the river, and 10,000' eggs which had been placej upon trays 
were successfully hatched, the fry being kept upon trays about sixty 
hours after hatching. 

R$suMB.-Number of fish from which eggs were taken, 6 ; number of 
eggs taken, 2,420,000; number of impregnated eggs placed in Roanoke 
River before opening the hatchery, 1,535,000 j number of eggs placed 
in hatching jars; 520,000 ; number of fish hatched, 298,000 ; number of 
fry actually planted, 280,600; percentage of hatching of eggs handled 
in McDonald jars, upwards of 50. 
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From the experience of this season one difficulty has been overcome 
Which heretofore seemed insurmountable, viz., the successful hatch- 
ing of fish from the eggs. In  my former experiments and in that 0.1 
Maj. T. 13. Ferguson, where the rock-fish egg8 were handled in Mc- 
Donald jars and Ferguson cones, there was a very great loss of eggs 
iii the process of hatching; but in the experience of this year i t  has 
been found that by working the McDonald jar with a small qiiantitg 
of water, one quart of water every three minutes, barely keeping the 
eggs in motion, the hatching resulted in upward of 60 per cent of the 
total, showing a great advance on previous work with this fish. The 
water nsed at  Weldou is usually of a muddy character and requires 
filtering for any kind of hatching. The method of filtering used in the 
experiments this year was that of placing one tray above another, thus 
making a series of from 6 to 16, covered with coarse blanket, canton 
flannel, cheese cloth, and bagging. After operations were commenced 
but a small quantity of water was found necessary, and through these 
cloths the filtration seemed quite sufficient. 

It may be well to call to your mind again the fact that the striped bass 
handled a t  Weldon, were taken almost exclusively in skim nets from 
bateaux which ply the river from Weldon, a distance of' two miles be- 
low, and secondarily from fish-traps which are used on the falls R t Wel- 
don. About 50 or 60 of the canoes fish there daily during the height 
of the season, when as many as 6 to 26 fishare taken in each boat per 
day. All of the ripe fish observed during the season were taken from 
these boats except three large specimens captured some distance above 
the falls and above Weldon. Much zeal was required to collect the 
ripe fish from so many boats scattered over so long a distance, but by 
dint of effort and careful handling of the fishermen, i t  is believed that 
no ripe fish were lost duriug the time when the hatchery was prepared 
to receive the ripe fish. At a signal any of the flshermen along the line 
would know whether ripe bucks were required, and so complete was the 
co-operation that there was no hesitation on their part to bring the fish 
promptly forward. 

The catch during the season of 1884, like that of last year, ivas abnor- 
mally small, reaching a good many thousand short of an average year, 
and said to be the smallest catch ever known. During the sea8on of 
1883, 9 ripe fish were handled; during this season, 12 vere handled j 
but of the 12 fish, ova were taken from only G. The total number of eggs 
this Season was 2,420,000. Of these, 1,535,OOO were placed overboard in 
an impregnated state, the hatchery being unprepared for their recep- 
tiou, but of the 630,000 handled in the hatchery 011 May 12, and subse- 
quently, 295,000 fish were hatched, showing a percentage quite credit- 
able in work so new as this. A t  Weldon there were actually planted 

It is my opinion that Weldon, N. O., is altogether a favorable place 
for hatching this species j as the falls which obstruct the river at this 

280,600 fry. 
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point cause an accumulation of fish which are in better average 
spawning condition, perhaps, than an equal number of fish which may 
be found anywhere else in so small an area. If the total number of 
eggs handled this year could have been turned at  once into the hatch. 
ing jars, the result of the season npon the basis of 50 per cent would 
have been 1,210,000 €ry. 

The hatchery which mas left behind is in first-rate coudition, and 
everything favorable for future operations and in such readiness that 
in any other attenipt there need be no risk whatever of losing any ripe 
spawn which may be procured there. As to the possihility of pro- 
curing this spawn, it may be well t o  say that the fishermen a h o s t  
without exception, though they number niorc than one hundred, are in 
full accord with the work of artificial propagation, aitd are ready to 
leiid every assistance in their power toward building 111) a permanent 
station at  that place. 
.I have examined with considerable care the striped bass a t  the fish- 

eries known as Calm Point, Kittyhawk, Mizell's, Rock Point, and others 
lying below, between the moutliof the Xoanoke Itiver aucl Jninesville, a 
distance of 25 miles, and also in large numbers those taken fron thelarge 
seines just below the rnoutli of the Jtomoke, ant1 furthermorein tlie pound 
nets about Edenton, and have so far failed l o  discovcr ariy poitit, ap- 
proximating Weldon for the purpose of propagating tliese fish. It 
occurs to ine that quite a great den1 has been accornplidied this season 
at Wuldon iti hariiig discovered so many niillioii of eggs in such a 
poor season, and furthermore in finding tbat the eggs may be success- 
fully handled in the apparatus generally used to-day, A8 far as the 
keeping of the fry is concerned there is no difficulty j i n  former experi- 
ments I have found no difficulty whatever in lreeping thoin alive in 
ordinary shippiug uaiis a period of twelve daSs with moderate changes 
of water tbrougli the titi stminer tube. 1 fccl gratified at  the result 
at weldoii, and assure you, while my expectations were n o t  fully met a i  
to the iinuiber of eggs we should get, that I am entirely satisfied as to 
the result, and €eel all oonfidence in any iuture labors at) that point. 
I am glad to stato that the citizens of Wuldon tlieniselvcs showed a 
ready aid illitiring interest in dewloping there :b station unequaled in 
any other locdit~y in wliich I have operated. 

Before concluding this report it niay be well to niention that while 
Weldon is a small town, coiitaining only about 1,500 inhabitauts, it is 
yet a very corisit1eral)lc railroad poiu t, five roads tcriniiiating there. 
During tilo height of the season as many as two huudred visitors a day 
were welcomed to the hatr!hery; and during tlie 8eason probably up- 
wards of two  thousand were received. 

Table I shofs the whole work in brief, and Table I1 the water and 
air temperatures during the period of actual oper a t' ions. 

RALEIGII, N. C., June 11,1854. 
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NOTZ BY MR. T. B. PZRGUSON.-Tlic? reportof S. G. Worth, siiperiu- 
t e n c t h  of fislieries of Nortli Carolina, on ~i is  striped lmss hatcliing oper-. 
ations, coniluoted a t  TVeltloii, N. C., under the auspices of tlie Uuited 
States Fish Oom~nission~ coutainsh matter of’ great iniportancc to alarge 
iiuniber iutcrestcd in fisheries and in fishing who h;~ve a~ixiously looked 
for successes in this direction. As this fish is o m  of the most impor- 
tant and interesting of all the food-fish of the At1:mtic coast, the pos- 
sibility of arrestiug its alarming decrease has been looked forward to 
with great anxiety by many. 

Mr. Worthk report is not SO importniit as a record of work that has 
actually been acooiuplislicd as in having demonstrated the practica- 
bility of c:irrying oil this important work a t  the poiiit selected for these 
oper a t. 1011s. 

I litlro iierer doubted tlie ability of our experts in fish-cultiire to care 
for and cievelop with but slight loss the eggs of this fish. The diiEcnltg 
has been in fiuding a place where tho matiire fish could be obtaiiied 
with auy certainty. 

The Hoaiiolre Eiver near Weldoii Irariiig proved to bc such B locality, 
I caiinot too stroug’ly urge that iininetliatc steps be t:blren Sir the estab- 
lishment of a liatcltery at this point, so cqiiipped, and equipped in time 
for the next se;is0117s work, as  t o  insuro successful olm~ttiolis on n largo 
scale. 

Two.tliircln flpmt.. ......... 
ovlu‘ies l’llll.. ............... 
One-tliivcl q w u t . .  ........... 
ou(!.lI:llf spont ............. 
Oiie-third q ient .  .......... 
Ovnriee uearlg full.. ....... 

TAI~LE I.-Ilaioli i~tg m d ~ 1 7 a ~ ~ t i ) y  oj’ sfripcd bass or roek-$sA at lTTeldon, N. C., ld84. 

[Under tho direction of S. G. Worth, superintendent; C. N. McDowoll, onptaiu of tho forco.] 
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TABLE II.-Tmperatures of air aitd water at N7eldon. N . C., on Roanoke Ricer. 1884. .du, ring 

ikep?*opagation of striped bass . 

23 ...................................... 
24 ...................................... 
25 ...................................... 
26 ...................................... 
27 ...................................... 
28 ...................................... 
29 ...................................... 
30 ..................................... 

May 1 ...................................... 

[Under the direction of S . G . Worth. suporintendent; C . M . MoDowell. oaptnin of force.] 
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* Tho.water tomporrjtutnres were taken in tho canal. aud not in tho rivor proper . 
123.--TIIE U A R P  P O N D S  B E L O N G I N G  3'0 THE 8TATIC OX' TPEXAM . 

[From the Teras Farm sild Eauoh.1 

The State fish-ponds a t  Austin, Tex., are now in a most flourishing 
condition. arid the taste displayed in decorating the walks with flowers 
and shrubs. arid other attractkc improvemexts. reflects groat credit 
upon the commissioner . The pouds are sittiated close to Barton's Creek 
(about two miles from Austin). from whicli they are supplied with cold 
8pring water . There are four of these ponds. three of which are fully 
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stocked with carp of difl'erent ages. They are connected with sluices 
by which they c:in be dried, and fish may be easily talien or transferred, 
as required. At the tup of the bell, the $finny boarders dart  forward to the 
refectory with CL sound like a distant waterfall, and a ripple ofi the sur- 
face of the water like that produced by a heavy driving rain. Scraps 
of bread and vegetables are then devoured, while the water is flecked 
with gold and eilver from the sides and bellies of the feeding fish. 
b L  Do the young fish in the adjoining pond also auswer to tho bbllaB,' 
we asked of the caretaker. b L  Oh. no," he replied, 6' It takes about six 
months' training to educate them up to that point ; but when they have 
learned the lesson they never refuse to put in an appearance a t  maal- 
time." Of all sizes there are at present about half a million carp, with 
facilities for increasiug the number, as the deniand for stocking rivers 
and private ponds increases. OP all fish, it is the best adapted to our 
climate, both for successful culture and large profit. Its growth is rapid, 
the fish reaching about 20 pounds in two years; its fecundity iu pro- 
digious, moro than 700,000 eggs having been found in a breeding fish 
of moderate size. It does best in still water, is sun-proof, subject to no 
diseases, and can bo fattened like a pig 011 tho refuse of the vegetable 
garden, for which its teeth are adapted, beiug large, flat, and situated 
on tho pharynx very far back in the mouth. The quality of its flesh 
depends upon tho clmracter of its food. Carp in riinning streams or jn 
ponds where limited to mud or rauk weeds for subsistence, are no bet- 
ter than the salt-wat,er inullot ; but i t  has been demonstrated by pis- 
ciculturists that when properly fed they are little i f  a,ny iizferior to sal- 

Of the iinportanCe of this fish as a factor in the future food supply of 
Texas, too much cannot be saiii'; and yet it would seem sufficient merely 
to state that in a pond only a few square rods in area the farmer can 
raise, without expense, more than sufficient carp to supply his f'au~ily 
the year round. lndeed, me trust the day is not far off' when the carp. 
pond, shaded with big trees and willows, and decorated with rose-bushes 
end llo\vers, will be tho possession of every farmer who aspires to thrift, 
taste, and good living. 

Pisciculture is nothing new." The art of breeding and filttening fish 
mas kuowu to the ancient llomaus, aud Latin authors tell us all about 
tho fanoifuI flavors imparted to fishes especially fed for the tables of 
tho wealthy. Tho Eornans borrowed the art  froin the Chinese, who 
pacliecl the fish ova in eggs and had them hatched by hens. 

Commercial fish-culture is a t  present largely carried on by the 
Freuch, where the market is largely supplied froin private ponds, and 
is ILU import~ii tgencrally the most important-source of profit to the 
owners. 

??IO% 

AUSTIN, TEX., Hay 1,1884. 
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1%4.-OPENING THE B R O A D  ANQ OTIIER RlVlCRR O B  NORTH: CARO- 
L I N A  T O  WIZAD, EABS, E T C .  

B y  FJRANK COXE. 

[From B lottor t o  Hon. M. C. Butler.] 

I have taken great trouble for the past six or eight years to get our 
rivers thrown open so that shad and other fish can conw up as tliey did 
forty years ago in great abundance. My plantation is in the fork of 
Broad and Green Rivers, in Polk and Rutlierforil Couttties, North Caro- 
lina, and after they join forin Maiu Broad River, which, together with 
the Saluda, make the Congaree a t  Columbia, S. C .  The streams I live 
011 are now open to the ocean, as is evidenced by the run of shad a t  my 
place. For the last four weelrs T ha60 ~iad  all tlie shad and otltcr fis~t, 
such as Southern black bass-known liere as river Irout-that I wanted. 
My mother, who is eighty years of age, says that wlteii she was very 
young the river was plt!ntifiilly supplied with sliad and inany other 
kinds of fisli. I give tltcse points to shorn that the rivers are o1)en to 
salt mater, and by referriitg to  t h e  maps yon will see tliat we  re nearer 
to the coast than by  an^- other stream rurining outt of the Blue Uitlge 
Mountains. Ten iriiles above me is I-Iicliory Monntain Gap, :it tlie Soot 
of Bald Monntain, wliere the shad have actually been taken i n  con- 
siilerablo numbera. 1 believe that it is nom an acI~iiowleilged~f:,~ct~ that 
shad and salnion must hare highly aerated water t o  lay their eggs in 
or they will not hatcb. Such water is to be found only in our nuin(?rous 
riffles and shoals, which the shad rim to from in~tiiict. Consequently 
the Cheroliee Dam, which is about 30 miles below Inc 011 13road 12irer, 
and was built some forty years since, was the catis0 of the fish aliriost 
tlisappearing from the rivor below, ;is eggs tleposilrd iltcre ~vould uot 
hatch m c l  the fish could not pass above: it. 1~0rtunatc.ly this dam 1 1 : ~ ~  

at last .washed out, and  we see t h e  good eirilcts of i t  in the jncreased 
quantity of fish froin one end O S  the river to tho other. T i  tbe run is 
kept open I ain satisfied we will Itavo one of the fiitest sti~c:inis fbr iisli 
on the Atlantic coast. 1 wonlci like to 11:~ve a million or t w o  of sliatl 
put in here if possible. Landruin Stt~tion, 011 the S:~),zrtairburgh and 
Asheville Railroad, is about 12 miles from here, and I \vould hare  ttietii 
brought over xnyself i'roin there. The only trouble this season in pro- 
tecting the fish has been with the dyiiamite ciirtridge. 'CVo 1i:Lve a 
ganger here for small distillery :I few miles below, ivlto was seen 
throwiug these cartridges in the river, whicli destroyed every fish, large 
and smal1,in 50 feet around; and wIten he was told 110 n~onltl be indicted, 
said lie ~ o u l d  like to Bee the State officer that) could arrest him, and tho 
trouble ic; that three-fourths of the people believe w h a t  he says. 

GREXN RIVER, N. U., Jwe 7 ,  1884. 
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l25.--MER3[01PANDUM O F  THE bRE3SICNT CBNDPTION A N D  FUTURE 
NEEDS O W  ’IPIIIPC OYSTEIC INDUBTIEX‘. 

B y  L i e ~ t .  PIEANCBS WIINSILQW, 1cr. 8. N. 

I have the honor to submit the following memoranda relative to the 
present condition of the oyster industry, with special reference to the 
Chesapeake and Delaware Bays, and 1 wonlcl respectEully press upou 
your consideration the necessity for as elaborate a~ id  extensive meas- 
ures as possible to arrest the deterioration of the fishery aad oyster 
beds before the latter are eutirely cxhausted. 

The last censiis gives 32,105,370 baishels as tbe product of the oyster 
industry of the United States. Of this yield the Chesapeake and Dela- 
ware Bays produced 19,712,320 busliels, or considerably inore thau three- 
fourths of the total. Since 1SS0, however, prices hare ii1cre:ised so rap- 
idly that there is a well-founcied opiniou thixt tho product of the two 
bays is rapidly dccrcasiug. The exportation of orsters froin the Ohes- 
apeaku aud the Delaware has fallen from nearly 1,000,000 bushels per 
aniiuin in lSY0 to about 500,000 bushels in 1SS3 j and the iucrease in the 
price of the Delaware stock indicates en insutficieiicy of 1,h:it supply 
equaling 500,000 bushels, or there is reasou to su1)poso tlmt t liere is a 
falling oft’ in the product of tlio Delaware daring the last three  ears of 
about ~,000,000 bushels, nearly half the yicltl in ISTO. In the Cliesn- 
peake the indications are more serious. Prices have clonbletl withiii the 
last five years, and, jiiclging by thew, the product has f‘dleii off since 1880 
between 4,000,000 axid (i,000,000 bushels. Tlie report of 1110 Maryland 
oyster conmimion states that tho oyster beds of i\Iarylancl ‘ 6  are in im- 
iuineiit danger of complete destructioii,” and thiit in the last t h e e  years 
they h a w  lost about 40 per cent of their .r-alue. Il’hu prodtiction oi’ the 
Maryland beds in 1880, nocording to tlie cfiisus, was over lO,OU0,000 
bnsliels. A cleterioratiou of value of 40 per cent would iiic1ic:itu :I de- 
crease j i i  the produetioil of 4,000,000 bushels, mliich results agrees with 
that arrived :it through the conipnrison of prices. 

Mr. W. M. Armstrong, a pro~i~incnt orster-1)liLll t ( h r  of Vjrgiiii;i, 11;)s 
recently testified before the legislature of that State tliat tlie produc- 
tion of the Virginia beds has, of lato, ihllell oif t\vo-thirtls. Tlie 
yield of the Virgiiiia beds in  18S0, :iceording to  t h u  celims, w:ts about 
7,000,000 bushels j therefore the diiniiiutioii of the prodnets is nboiit 
4,000,000 ,hshels at the least. I tliiiilr S7000,000 bushels \\wuld be ix 

low estimate of tlie decrease in tho Clicsapenlre aiitl Delaware siiice tlie 
last, CCIISUS. During the iast two ~ - c ; ~ r s  packing and caiiriiiig Iionses 
in Baltimore have frequrutly been cornpelld to  stop work on ;Lccouut of 
the insufficient supplg of oysters (see 1Jiilth~ore Stili, JiLI1tiarJr 16, lM2), 
am1 I WMS iuforiued last winter by  tbe.liiost poiniueiit packer in lhlt i-  
more that he was forced to taka at  :L high price stock so inferior that 
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i t  would not have been offered in the market five years back. The only 
locality along the coast where the supply is not diminishing a t  an alarm- 
ing rate is in Connecticut, But that State produces but an inconsid- 
erable quantity of oysters compared to the yield of the great bays. 
The importance of arresting the deterioration of this important industry 
does not need argument; but from the nature of the fishery and the 
character of the fishermen no effectual steps can be taken until the 
usefulness and necessity of intelligent cultivation according to the most 
approved modern methods is made apparent to the men engaged in the 
business. The benefits of systematic culture mixst be actually and tan- 
gibly before them before they can appreciate their value ; and I know 
of no other way to accomplish this end than by the establishment of 
small model oyster farms in the Chesapeake and Delaware regions. I 
know by experience that the fishermen cannot be reached by anything 
written or said ; they can only be taught by what I may call ‘( object-les- 
sons.” The value of model and experimental stations is attested by the 
great influence such establishments had in assisting the French oyster- 
culturists in their efforts to restock the oyster beds of the French coast. 
In 1868 there was a very great scarcity of oysters, and in consequence 
the Imperial Government undertook the restocking of the beds and the 
establishment of model oyster farms. To-day the waters of France are 
again prolific, and the numerous oyster farms, breeding establishments, 
&e., are all copies of the model establishments of the Government. 

I n  addition to the operation of model farins, I would press the import- 
ance of continued investigation of the embryological life of the oyster. 
The effect of the various influences to which it and the mature animal 
are exposed should be determined as early as possible. Enowledge 
of those influences and intelligent appreciation of their effects are 
absolutely necessary to the succes8 of oyster-culture. Thousands of 
dollars would be annually saved to the Connecticut pystermen if they 
could determine, with even ‘approximate accuracy, the date when the 
attachment of the young brood would occur. Hundreds of thousands 
would be saved if they had any reliable method of determining tIhe 
probabilities of the spawning season. Careful, continuous, and elabor- 
ate study and investigation alone can determine these points and oth- 
ers of equal importance. Cousidering the value of successful determi- 
nation, not only in a scientific aslject, but practieiltlly, no effort or 
expense should be spared to obtain it. Obviously the investigation 
cannot be uudertaken by the fishermen, and if not accomplished by the 
Government it must rest unsettled for many years. 

The area of the great beds of the Ohesapeake and Delaware Bays is 
471,171 acres; and the product per acre was, in 1880,41 bushels. At 
present it is certainly not more than 25 bushels. If the deterioration 
continues a t  the same rate, the result is too evident to need comment. 
That remedial measures should be taken is an imperative necessity. 

WASHINGTON, D. U., March 12, 1884. 
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126.--REPORT B E B P E C T I N G  THE P R B B E N T  UONDITION A N D  FU- 
'&'UHIF PKOIPBCITLJ AT L)AINT JEROME OREEIL POlR TfiE WOKK 
O W  OYSTEIS OUL'IPUBE. 

B y  JOWN A. BYDEEL 

I have the honor to report that, in iny opinion, the place is eminently 
well fitted for t h e  purpose of oyster experiments since the recent im- 
provements there have been made, and, that with sundry minor im- 
provements,it can be macle to oBer still greater advantages. These will 
be discussed in another part of this communication. 

I have, as requested, instructed Mr. Ravenel in the art of taking oyster 
spawn successfidly, and have also indicated the lines of experiment 
Which I thought it desirable to follow in the administration of the work 
to be there conducted, as follows : 

1. Artificial rearing from artificially fertilized eggs in some of tho 
Smaller inclosures now prepared. 

2. The introduction of collectors of various forms into the ponds and 
opeu waters under the jurisdiction of the United States Fish Commis- 
sion. 

The collectors which I have recommended are the following: 
1. Sliells strewn upon th& bottom. 
2. Tiles, slates, bricks, $c., coated with lime, and then with cement. 
3. Oystcr shells strung upon wire and suspended from stakes. 
4. Brush or faggots fastened about the margins of the ponds. 
I hare suggested sundry variations in the use of these devices which 

I ho,ve very fiilly explaiiied to Mr. Ravenel, and I think he will inake an 
eflort to do hi$ best to get favorable results. 

The following suggestions I would respectfully submit, in the hope 
that a sufficirnt appropriation may be granted by the present Congress 
to carry out irnpr.oreinents which are still desirable, as follows : 

The original pond, as it was when the Oommission first obtained pos- 
session, is still in large part too deeply covered with mud over the bot- 
tom to be available in order to obtain the best results in oyster culture. 
I would therefore suggest that this portion of the property be dredged 
ontduring the coming winter iu order to deepen this water-right consid- 
erably as well as to extend its are6 where the shores are marshy. This 
is nom the more necessary since the canal has been cut from tho creek 
to  the original pond, as a consequence of which the rise and fall of the 
tide ia so much greater that the water is too low at low water to rear 
and fatten oysters advantageously in this portion of the domain. 

The ponds which have been excavated by Mr. Ravenel seem to be 
suitable for the work, and can be used in their present state for experi- 
m n t s  in artificial impregnation and rearing. 

The larger ponds which have been inolosed by the worlr of the dredg- 
ers are well suited for planting oysters, since those seen by tho writer 
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had made a gooil growth tlnring the present season. The bottom of 
tlicse poiids also needs to be esc:avetecl in certaiu places in order to  
1na1;e thein deeper and available for planting purposes. The bottom 
over almost the entire extciit OC these porids is hard enough to support 
the p1;intecl oysters, so that no further preparation is need.ed in them 
than sonic slight excavating, which I think might be clone a t  low title 
with a scoop and a pair of horses or oxen. 

The open grounds, or those not yet. inclosed but which open to the 
creel;, :ire also v;~l11oble, since there is ail ‘6 oyster bar ” 011 this part of 
the property wliidi could be \vorlied to  advatntage for supplies of seed 
oysters in ‘‘ slielling ” m d  orclin:wy planting, besides which it might be 
consitler;ibly extended by jiiiliciously directed efforts. 

The 1nany.desirable fwtures which nom unite iii Sniut Jerome’s Creek 
Station as ;it1 esporiincutal est:~blisl i~ent would render it now in the 
highest degree impolitic to  abandon the place, especially in view of the 
large expense :LIreacty incurred i r i  its equipmeu t niitl the really Val  nable 
jinprovciiieii ts wliich liarc resulud from that expenditure. 

The fhat that oyster spat could be taken at  SiLirit Jerome’s has beeu 
a1)nnti;iritly proven, as ShOW-Ji by my results in 1880 j aud 1 doubt if airy 
other plnce on tho Cliesapealre offers adrnntages which in reality sur- 
pass those iiow existing at  this station. 

The work now to be done is of tlmt chnracter which mill eiilist tlie 
synipttliy iL1td interest of tlie oystermeii of the vicinity. wc 1i:zve it iu 
our power to do considerable this seasoii towards deuioustrating that 
the cnlture of ojstcrs caii be so greatly improved by simple and ra- 
tional iiietliods that tlio ordinary cultivator may safely uuclertalre the 
work. 

T h s  cultirntion of ‘( cove” oysters must also bo insisted q)on,  and 
inasitiuch :is Saint Jerome’s really fulfills the coiiclitions ordinarily fonnd 
in tltc best ‘Lcoves,~’ tire extension of that form of the oyster industry 
m:iy be greatly tiitled at  this station j silica i t  is wall lriiown to dealws 
tlint utiulr oysters are inore va1u:ible in the ni;irkets, and better in 
every way, i t  will be our province to show how this liiiitl of ~vorlc may 
be increased, ;is I have already shown why such is tliu case in former 
reports. 

Altogether, I tlierefore report fhvorably to j o n  of the station and its 
future, thougli 1 am not unmintHiiI of the fact that i t  may happen that 
the effort to  makc improveriietits dnriug the siiiiiiner may cripple tlie 
experirncntnl work j so that; 1 would suggest that the experiments in 
culture :mil q)at collectiiig be pushed with unremitting vigor froin the 
25th or latter pmt of Juiie to the 1st of September next, so as toob- 
tain as large i~ showing of valiiable d;r<ta a8 possible, and, iE possible, 
riot to  perinit any other work to interfere with the obtainnicnt, of tangi- 
ble results. 

The entire bottom of the canal, 5 to G feet iu deptlr, is also available 
for cultural experiments to test tho eEects of currents in ihtteuing ~ ~ n d  
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growth. Observations which I have made from time to time hare 
shown me that oysters grow as rapidly at Saint Jerome’s Creek as at 
any place iii the bay, and that they are exceptionally ‘‘ fat7’ and  “ large 
in the flesh” early in the seasoii, and that they are possibly on that ac- 
count more prolific than the oysters from the open waters, which get 
less food tliaii those iu bhe waters of tliis creek, where the clioicost food 
of the oyster is to :I large extent held in by the partially land locked 
conciitiori prerailing, while tliis food is generated iiinch more mpidly iii 
such places on :iccouul, of the inore efkctive action of‘ the sun’s rays in 
warming tlie shallow confined waters. 

WASIIINGTON, D. C., June 17, lSS4. 
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138.-REPORT O F  ANALYSIR O F  A BADI[PLE O F  F?SR GUANO MAXBE 
FROm MALMON OFPAL, JBY MR. JOSEPII R P R A T T ,  O F  VICTORIA, 
BBITISH COLUMBIA.  

B y  Prof. W. 0. ATWATER. 

The sample, as received, was fine, dry, and in excellent mechanical 
condition. The analysis shows an usually large amount of nitrogen 
and phosphoric acid. 

ANALYSIS. 
Per cent. 

Water _ _  _ _ _ _  .___ __._._ ._ __._. - _ _ _ _  .__ -. _ _  _ _  .__ __. . - -. . ._ - - -. ___... ._ -. 11.28 
Nitrogen __....__.. ____.___._.___.. _______.____..._____.____.____.____.____.. 9.88 

12.00 
Phosphoric acid. - - - - . . - __. _ _  - - -. . - - - - - . - - __. - - - - - - - - -. . - - - - - - - -. - -. - - -. - . . - - 5.51 
Fat (oil)---. .. .___ ._ __._. _ _  -. - _ _  _ _  . ____. . .__ -. -. . _ _ _ _  ,.. . . - ___. ...__. ...__. 11.61 

Statements explanatory of the composition, commercial values, and 
agricultural uses of fish guano may be found in the report of the United 
States Fish Commission, 1877 (pp. 220,236, &e.), from which it will be 
seen that this sample is of unusually high grade. It has indeed higher 
percentages of both nitrogen and phosphoric acid, and is, consequently, 
more valuablo for fertilizing purposes then any of the spec‘ m e n s  men- 
tioned in that report. I t  has also a large content of fat, which would, 
with the nitrogenous matter, give it a very high value for food for stock, 
in case, as is by no means impossible, fish refuse should ever come into 
use for this purpose. 
I learn by inquiry that fish guano, like other nitrogenous fertilizers, 

is jus t  now rather cheap and not much in demand in the market. ‘LThe 
10 per cent ammonia grade has,” I am told, “been selling in bulk at 
factory (near New York) at $24 per ton.” This is at the rete of $2.40 
per tinit of ammonia. A t  this rate gnano, like Mr. Spratt’s sample, 
with 12 per cent ammonia, would bo worth $25.50 per tou. The per- 
ceiitage of phosphoric acid is very large, and some buyers might, make 
allowmice for it. These, however, are matters upon which I am hardly 
competent to give full information. 

As a fertilizer, fish guano is used mainly in co~i~iection with ph08- 
phates and potash salts. Used alone its egwt  is geiierally inferior to 
that of materiqls which contain relatively more phosphoric acid and less 
nitrogen, and it has, on that account, not come into general use among 
farmers. It is, however, very muoh employed by mauufnoturers as an 
ingredient of mixed fertilizers. Of late nitrate of soda has been very 
cheap and has reduced (though I presume only temporarily) the de- 
mand for fish fertilizers. In  short, the sample is one of n very high 
grade of fish guano, and unless I greatly err such material mill be in- 
creasingly in demand in the future. 

Equivalent t o  nmmonie .____. __.. _ _ _ _  .___ .___ .____. .____. __._ .____. ___. 

OJXEMIUAL LAUORATORY, WESLZYAN UNIVBRSITY, 
Middletowa, Oonn., July  9,1884. 
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l%D.-SNAIZEiS OATCIIING FISH. 

[From Forest and Stream. 1 

The writer, who has fished more orless each season for many years, 
has long been aware of this habit of snakes taking fish, and after care- 
ful observation I am firmly convinced that fish furnish a great source 
of diet to a large portion of the snake family. 

On Saturday last, the writer with zc companion was fishing for pickerel 
in the outlet of a pond near this city, and while thus engaged we were 
treated to a very remarkable exhibition of this habit among, snakes. 
As our boat was slowly paddled along the shore among the lily pads, 
the writer, who wielded the rod, noticed a large striped perch alarmed 
a t  our approach, dart into a small cove, and the next incrtant there fol- 
lowed a great commotion in the water. As our boat was moved slightly 
so as to obtain a better view, we saw a large snake holding the s t rug 
gling perch in its mouth above the water, and making its way s10wly to 
the shore. Scarcely had it reached the bank with its victim when there 
rushed from some hidden retreat among the bushes another snake, at 
least a foot longer than the other, and instantly a terrible struggle took 
place between them for the fish. Over each other they rolled and 
writhed upon the ground. One instant both would be tugging at the 
fish ; then t h e  fish would lie upon tho ground, and over its struggling 
form the snakes would roll in battle in a desperate contest for the 
mastery. A t  last by a mighty eflort the larger beat off the smaller, 
seized the fish in its mouth, and glided into the mater, whereupon the 
smaller became the attacking party, and another terrible fight took 
place in the water. At  last, as though becoming tired of the unequal 
combat, the smaller one disengaged itself lrrom the fray, and with a 
slow, tired motion swam slowly ashore among the bushes when the 
other, holding his ill-gotten prey at least a foot above the water, went 
quickly ashore. 

It was now time for us to show our hand, and picking up a stone each 
(for we had previously landed so as better to view the fight) we cast 
them a t  his snakeship, and he was soon deed. 

Tho perch was a fine specimen, 8 inches in length, was in good con- 
dition, gills bright red, and had the luster in appearance that denoted 
a healthy condition ; it was quite exhausted by the rongh treatment 
and from being out of the water so long, but after we returned it to 
the &cam, after a few erratic mo\-ernents, it slowly swam out into deeper 
Water. The snakes were both bluish-black in color on back end sides, 
belly was a deep bloody-orange color, and the one we ]tilled mas 4 feet 
aud 10 inches in length. Theso snakes were no doubt the common black 
water-snake (Tvopidonatus sipidon). 

~ LOWELL, MASS., June 19,1884. 

I 
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lSO.--(PCOUIRRENC'E O W  IPEACW GRBUPEIR ORE .IIEW'.BlMW OPIr B L O C K  
IBLAWII).  

By  CICIAS. W. GIWPILEY. 

On Thursday, May 15, a strange fish W ~ S  seen by the WC\V of the 
schooner Carrie E. P:~rso~is, Cnpt. Albmt Greeltlow? of Gloucester, 
Mass., abont 20 riiiles sontlieast from Block Island. Wlien seen the 
fish was near the surface oftl ie water, on its &le, with the side-fir1 ant1 
tail in motioit. They, romed 
up to it in :I dory, threw a liarpoou into it, aucl towed it alongside the 
vessel? wheit it  W R S  taken on board and put in tlie ice-house. It was 
easily captured. On arriving at Gloucester, May 17, the captain pre- 
sented it to the representative of' the Uiiited States li'ish Cominiasioii, 
Capt. S. J. Martin, who telegraphed to Professor Bait (1 for inst ructions 
as to its disposition. Cq)tain Martiii states that no one of' thehunclrcds 
of persons in Gloucester who came to see it could identify it,. Om Mon- 
day, 1Dth, i t  was paclwd in ice by the Atlantic. IInhbnt Company ancl 
forwarded to \Vashiitgtoii by express, where i t  arrived the nest day. 
It On May 21 l+o- 
fessor Bihircl replied t o  C:y)tain Nartiti conceritirtg i t  : '' The straitgo 
fish referred to iu your letter was duly received today, in excellent coil- 
dition, :ntd proved to be, as  I thought it wonId, the southern jaw-fish, 
the existence of which much fhrtlier north than Florida we hare  not 
been anwe of. Tile fish itself is not considered, especiillly when it is 
large, wry  palatable, but this specimen answers a very inil)oit;~tit pnr- 
pose in fixing its geographical distribution. I t  will also give LIS : L ~ I  01,- 
portuiiity of iit~l~iitg' a plaster cast. We Ii;~,ve liatl a specimen of about 
the saint! size from Florida, but I thiiib not in s o ~ o o d  presc3rvntion.'~ 

Tarleton 11. Bean, curator of tlis Depa r t~nc~ t  of Fisltes of tlie Uiiited 
States National MtIseum, under date of May 26, lSS4, inaclc the follow- 
ing report i i p (~~ i  the spccimeri : 

' 6  After baviiig exaruinecl the large black groulmr which was for- 
warded frout Gloucester last week, I have rcached t h e  conclusion that  
it is Epincplu&us wigrilus (Bolbrook), a speoirs ~vhioli Dr. Holbroolc, in 
his Ichthyology of South Carolina, publisltcd in I SGO, meutioiied as be- 
ing rare aiid kuomn only in the waters of South Carolina. It lias iiot 
been known to occnr iu :my waters north of that State, as far as I know. 
The species is known a~ the black grouper, and specimons weigliiug 300 
poniicla have been rccorded before; tlie exarnltle received from Gloucester 
weighed 300 pounds. A cast :ind the slteleton h ; ~ v c  been preserved. 
The fish had witlently strayed away front its n;itnral Imbitat, and its 
presence off' Block Isln~ld inust llave been ~~idental .77 
UNITED Srn~xS Frsn C~MNISSION, Ju.)ze, 1884. 

The men at first thought i t  was  a snnfisli. 

over (i feet jii length ; ~ i i ( l  weighed 300 pounds. 

' 
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Washington, D. C. ‘ July 30, 1884. Val. 1V, No. $6. - 

11~1.-REPORT OF A TRIP BY THE STEADIER FIBII xuwx TO TJIE 
SAINT MASY’S A N D  SAXNT J O H N ’ S  RIVEICS TO HATCH SIIAD. 

B y  Lieut. W. M. WOQD, Commanding. 

I have the honor to report that under present conditions but little can 
be done in the may of shad propagstion on the Saint Mary’s River. 
The strea,m is narrow, deep, without shoal places, and has strong tidal 
currents. Its banks are very steep and overgrown by thickets to the 
Water’s edge. The only fishing done is with the bow-net and a very few 
gill-nets. I have only been able to find eight gillers fishing in the few 
reaches, miles apart, that are comparatively free from snags. On ac- 
count ofsnags and the narrowness of the river thelongest nets used by 
these men are only 25 fathoms and some as short as 12 fathoms. They 
columonced fishing the 1st of January, and the catch to date, for the va- 
rious gillers, runs from 100 to 700 shad. An average of about eight per 
day for the best. 

I have had one gill-net fished every tide since the very day of our ar- 
rival. The best any one net has done on a tide hes been eleven shad 
and two sturgeon. The ordinary catch is from two to nine. I have also 
sent spawn takers to overhaul tho fish taken by the other gillers who 
aro within reach. 

Of all the fish we have seen, but a very small number have been ripe; 
and never yet have inzllc and female been taken together in proper condi- 
tion. As the total daily catch of fish is so small tho odds are largely 
against many of both sexes being in proper condition. A few of the 
few ripe shad taken have bcen over-ripe, but the majority have been as 
hard as when first caught in tho Potomac. 

While Hamlen was here I took him 25 miles further up the river to 
overhaul the fish taken in the bow-nets fished there and to try one of 
our gill-nets. He could not fish the Iatter on account of‘ snags, and the 
fish taken in the bow.nets were in the same condition as furthor down. 

I have made every eil’ort to use our seine but have at last given it up, 
We took even less fish in that may than in tho gill-nets. There is only 
one place I could fiud where it was practicable at all. It took two days 
hard work to partially clear tho haul of snags and saw-logs, and in all 
the hauls we mado not one was perfectly clear. Thesnagscouldprobably 
be removed in tinio but even then it would riot pay to fish a seine on 
this river. As the Saint Mary’s is SO narrow it can only be hauled on 
dack water, for if laid up or down stream while the tide is running, to  
cover a part of a reach, it will either be swept into the other bank or 
below before i t  can possibly be landed. 

Bull. U. 8. F. O., 84-16 
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Our biggest haul with the seine ma8 four shad. Usually we caught 
nothing. I doubt whether any but gill-nets mill ever be used here by 
professional fishermen. The fyke-nets might be used here successfully 
in place of the bow-nets. The latter are fished in the deep water close 
to tho  bank and tho fish seem to  follow the shore close a t  certain places, 
probably look for spawning-beds. A fylre set in these spots i~ould prob- 
ably take a large number of fish. 

A firm of Northern fishermen, engaged in shipping shrimpand fish from 
Pernandina, aslied me to let them know if it woultl be possible to haul 
a seiue in the Saint Mary’s. If so they would fish one next scar, but, 
as stated above, they mould not be juslified in atternptiug it. 

So far we have not been fortunate enough to secure a single impreg- 
nated egg, ami for the reasons given above I do not think this river 
will ever be a favorable locality for shad propagation. Since the first 
two days we have taken no sturgeon. The only other fish taken have 
been one small rock, several gar, a few bream, and some catfish. 

EING’S FERRY, FLA., Murck 26, 1884. 

I have just returned from Jacksonville, where I went to see if there 
was any chance for shad work on the Saint John’s. There was no 
chance there for shad propagation. I consulted the principal fish deal- 
ers, and they told me that very few shad are now coming in. Much 
longer nets are fished in the Saint John’s than here, but the lieaviest 
catah for the season, from January 1 until now, for one boat, was only 
1,100 shad. Mr. hfervin, the largest dealer, spoke vaguely of sonie lakes 
way up t,he Saint John’s, where lie thought enough spawning fish could 
be takeu iu t h e  height of the season to make i t  an object. He also said 
that the Saint John’s shad m e  smaller fish than those talreii elsewhere. 
The Saint Mar3.7s shad run as large as tliose takeu North. 

I have nothing to add to my former report. We have kept up our 
operations steadily, and hsve caught about the same number of shad, 
but still hare not ljeeri able to get an impregnated egg. 

EING’S FEZRY, PLA., March 27, 1884. 

132.-RECONNAlSSANCE O F  THE RIIAD FISEIRIIIES OF W I N Y A W  B A Y  
A N D  ITS T E I B U T A R I E S  B Y  THE STEARXEB FISH I I A W H .  

B y  Lieut. W. M. WOOD, Coninnamding. 

After leaving Pernandina, Fla., I proceeded in this vessel to George- 
town, 5. C., to investigate the shad fisheries there, arid h a w  the honor 
to submit the following report : 

We arrived on the afternoon of the 6th instant. The &ad season 
was found to be about over and most of the fishermen had left. I was 
fortunate yiough to find Mr. E. Barnes still in town. Mr. Barnes is 
the largest owner of nets a n d  bags, ant1 ships all the fish caught in the 
vicinity. Accompanied by him I took the launch and went up the 
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Waccamalr and Peeclee Rirers. I also went up the Black Rirer, a 
tributary of the Pccdee, but only 011 the  two former rivers and Winyaa 
Bay, into which they cmpty, is any fishing done. 

On account of the character of the bottom and banks no  seiiio haul- 
ing is carried on, and tho fishing is cntirelx by gill-nets. This year 
about thirty nets were fished, averaging 150 fathoms long, 5Q to 5& inches 
mesh, arid 1 G  to 18 feet deep. They arc not allomed to reach the bottom 
on account of snags. The average catch this  year was about 800 shad 
per net. Many of the gillors live in flat-boats, moored a t  conveniaut 
localities. 

Mr. Uar~ie$s Bat is a t  the juiiction of Jericho Creek aud tho Wacca. 
maw. Be fishes three nets, employing nine men, viz., a superintendent, 
two for each net, a cook, and a marketman, who carries tho fish in a 
small boat, to towu, 10 miles below. Mr. Barnes says they catch ~ 6 r y  
few ripe fish of either wx, but take a good inany 4‘ clown runners,” 01 

spent fish. He belie.c-es all the fish go long distaiiccs above the highesf 
fisheries, which ;we only 5~ short distance from salt water, to spawn. 

On tho headwaters of these rivers, owing to the natural clifficultiee 
and the absence of market hcilities, the onIy shad cauglit are taken 
With bow-nets and short pieces of gill-nets, as 011 the Saint Mary’s, and 
used for home consumption alone. A great many shad are tdlren h 
winyaw Bay before they leave salt water. 

The best of tho season here is February and March. On tho day of 
my visit to  Mr. Barnes’s flat, the 7th instnnt, his total catch was three 
shad, and he quit fishing that day. He was paying 30 cents each at 
first hantl for the fish he bought, and I see by the quotations in the 
s tar  of the 8th instant that thoy aro being sold in Washington a t  $85 
to $32 per hundred. 

It is possible that some little morlr might be done here before the 
opening of the season further north. Tliere would certainly be more 
chauce of SIICC~SS than in Florida, as far as m y  experience goes. I do 
Uot think much call be done wbero the catch of shad is taken by gill- 
Wte, especially as fished in Southern rircrs. 

As a rule comparatively €ew shad are takeii a t  a drift, and of these 
tho proportion of inales and females is rarely equally divided. Still more 
rarely are the two sexeg in tho proper coiidition for spawning. Espe- 
cially is this true where by force of circumstallces these nets are fished 
only in the long, deep reaclies of tlio river a i d  never allowe(1 to fish 
near tho bottom. Consequently it seems to 1no most of tho fish taken 
are those running up or down from the spawning-beds near the head- 
Waters, where tliey caunot be caught except in liiiiited numbers by the 
bow-net, &c. 

We left Georgetown ou the evening of the 7th instant, arriving OB’ 
tho Chesapeake early ou the morning of tho 9th, touched at  Norfolk for 
a couplo of hours, and then proceeded to Washington, D. C., arriving on 
the oveuing of this date. 

~ A S I ~ I N G T O N ,  I). C., April 10,1884. 
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133.-EXTRACTS PROm A REPORT O F  INVE&TIGATIONS O W  TIIE 
RIlAD FIIIIERIES A N D  RIVEHS ROUT11 O F  CIIAIKLESTON, 8. C.9 

WI’l’11 A VlEIV T O  EI?ITABLISIIIND &TATlOStY PUR A R T l F I C I A L  
PEkOPAGATlON. 

B y  T. IB. FERGUSON. 

I arrived in the Lookout a t  Savaiinali during the :ifteruooii of March 
20,1853. The fislicrmeu and fish-denlera in Savan~i;ili reported a great 
scarcity of sliad during the seasou both in the Snvanuah and neighbor- 
ing rivers froin which the  iunrlret derives its supply. Shad mere sell- 
ing readily a t  from $1.50 to $2 per pair. 

In order iiot to lose time I decided to make tlie esaniiiiatiou of tho, 
Saint Mary’s ltiver before proceediug to the Saint Jolin’s so ran up the 
river as far as tho town of Saint Mary’s, a place of about 1,000 iiih:ibi. 
tants, where we arrived a t  4 O ~ C I O C ~ ,  March 21. Engaged a pilot to 
take the steamer up the river, :nid left Saint Mary’s about an hour later 
with a strong flood-tick running, a i d  reached Clayk’s BlufY, a ditJtance 
of about 30 milee, a t  7 o’clock. 

At. tliis ljoint I interviewed Mr. Picrson, mho keeps astom at  the Bluff, 
aud Ieari~cd from him that the fish were \.cry ple~itiful titis S C ~ S O I I ,  but 
not so nllich 80 as a fern years back. I~c .  t:ikcs 311 : ~ ~ e r ; \ g e  of 100 shad 
a day in  his  gill-net, and in the inimcdi:ite neig1il)orliood there are 
st iiumber of gill-nets fished. The hoop-iict was in use a t  this poiut D 
fern years ago and m:niy shad w e ~ e  talrcu iu this niniiner. This net is 
operated by dragging at tlio side of tho boat. I ts  iiw h i s  been almost 
entirely superseded by tho iiitroduction of tho gill-net. The  nets used 
at  this 1)oint \\.ere of 5-illch I I ~ C S ~ ~ ,  about 14 feet deep, and G5 yards 
length. 

An ac1miral)lc location for a 1i;iii1 seillc is rcported ;it l3ricl; Landing, 
about ;I mile ul)orc Clark’s Bluff. This re:icli of the river is :i fajrorito 
place t’or the shad, niid most of tlic iislierrncn of’ the iicigl~borliootl drift 
their wts  i n  this ldculity. S o  doubt, a t  sm:ill cost, :I liuul niiglit be 
cleared and lnrge nuinbers of slintl taltel~. SO011 :iftcr oui’ arrival a dinit’t 
was inado n’itli the gill-net with wliicli tliu steamer was sapplictl, :iud 
althongli it  mas uot  properly rigged for this special locnlitg severill shad 
nearly ripe were taken. The inales were quitch ripe. We o\-cArhii11led, 
in addition, the catch of two other boats, and found mn1c.r 1)redominat- 
ing j n few ripe feinales and spent fish w r e  taken. ‘l‘llc water of tho 
river showed G5O F. a t  this date, inclicatiiig a good teinpernture for 
shad hatcliil~g. A largo female sturgeon, ~ncasui~iiig ’i feet 11 inches, 
with roe t h l l ~  cleveloped, was t;ilrcu-in 0111’ gill-net. 

A few iuiles u p  tho river is Kiiig’s Ferry, which is 8 ~uiles froni 
the st;itioir of the Jacksouville dirisioii of the S~IV~IIIII:\II, Florida, and 
Wester11 ltailroild. WVO I C Z W I I C ~  t h t  a tr:\iiiwuy rims froui t he  station 
to this poiiit. Yo doubt, this would bo :1 good locality to cettiblish R 
station eitkor with tho Lookout or Fihk nawk,  unleos, perhaps, it 
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found advisable to select a railroad erossiug, which is some twenty-five 
miles further up the river. We heard all tlie el-ening the shad ‘‘ splash- 
ing” around the steamer. Had we beeii provided with hatchiug appa- 
ratus, 110 doubt a large number of eggs could have beon procured a t  
thi8 time in the immedioke vicinity. 

Being satisfied from the interviews had with several of the residents 
of the neigliborhood that good shad-hatchiug work could be done a t  
this station or further up the river, I determined to proceed with the 
irivestigati6n of the Saint John’s ltiver, so got uiicler way at  6.30 r?n m., 
on the 22~1, and reached Saint Mary’s after one or two stops on the river, 
a t  12 m. &ached the Saint Johii’s sea-buoy a t  3.30 p. M. Taking a 
pilot we crossed the bar :tt almost extreme low water, the steamer dram- 
ing a few inches over 5 feet. 

Stopping at  Mayport, which is situated on the right bank of the Saint 
John’s River near its mouth, for tho purpose of taking in wood, we se- 
cured some excellent oysters from the waters near by. Leaving May- 
port, we ran up to Jacksonville, reaching that cit>y at4 7 11. m. Observed 
on tlie way up inany gill-nets set for shad. The fishermen geuerally 
colbplain of the scarcity of fish. Saw several nets overhauled without 
capturing a siiigle shad. The most importaiit fisheries of the Saint 
John’s Itiver lie between Jacksonville and Mayport, and gill-nets are ex- 
clu’sively used. Yellow Bluff’, a small settlenient below Jacksonville, is 
the cerlter of the shad fishing on the river. The fish taken at  this point 
are shipped to Jacksonville, and there marketed or ‘reshipped North. 
As the principal portion of shad taken in this river are captured in salt 
water, there is 110 opportunity afforded of sccuriiig eggs in large num- 
bers, the spawn being in an immature coutlition. 

On tho 23d we visited the market a t  Jacksonville and had an inter- 
view with Mr. Sullivan, the principal fish-dealer of the town, and learried 
from him that the fish were generally received about 0 o’clock from the 
poiiite down the river ; that none came to the market froin up the river. 
On this day, Friday, March 23, 184 shad were received. Onoverhaul- 
ing these we found that a t  least two-thirds were females, and the eggs 
apparently about a week or ten dags froin maturity. The fish were of 
gaod size. We were iiiforined by Mr. Sullivan that the fish examined 
representeci tlie catch of riiiie iiets of 160 fathorns in lengtli. These nets 
Were of &inch mesh aiicl 15 fect deep. It was his opinion that shad 
Were getting jiiore arid mort3 scarce every year. Up to that date last 
Reason he had shipped 35,000 shad ; this year only 10,000. 

Be was of the opinion that by the last of tho month the fish would bo 
found ripe; but I moiild exceedingly doubt our ability to  find eggs in a 
sufficiently advanced stage taBeIi anywhere iu the ueig1iborhooci of the 
mouth of the river where the water iS very salt. The males were sell- 
ing at  about 80 cents per pair, and the roe shad a t  $1. Mr. Sullivan 
attributes the falling off in tho catch to the closing of the mouth of the 
river by the jetties recently constructed by the Engineer Department, 
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and also to the p e a t  numbers of sharks and porpoises which are €re- 
quently seen in the narrow channel of the river. The shad in their mi- 
gration are met by great numbers of their enemies and are driven away. 

W e  got under way a t  11.15, from Jacksonville bound for Palatka, 
which point we reached at, 4.15 in the afternoon. At  this point I had 
an interview with S. J. Reynolds, of Lowell, Mass., who had been for 
years a mackerel fisher, sailing from the port of Gloucester. I learned 
from him that he had fished sereral years in thesaint John’s. This year 
he operated eleven nets, 5-inch mesh, 50 meshes deep, and from 175 to 
210 fathoms long. Two of these nets were now operated at  Welaka 
several miles up the river. According to law, fishing commences on the 
Saint John’s on December 1, and closes on April 1. He had not seexi 
a ripe shad this season. 

I learned that Mr. J. W. Merian, of New YorIc City, operated Eeven nets 
of about 150 fathoms long a t  Palatka; that W. n. Cross, a native of the 
State, operated two nets of about 200 fathoms. These were all the nets 
fished in t h e  neigborhood of this cit>y. I caused the nets, five in all, that 
were being fished that night on the river. to be ovei hauled and only 8 
shad were taken ; they were all females, with eggs immature. 

At. Pslatka we secured the services of James Garret, colored, as pilot 
for the upper river, and sailed for Lake Monroe on the 24th. At  George- 
town 1 caused five nets to be overhauled and found that they mere of 
4-inch mesh, too small for shad. One channel bass and several mullet 
and black bass wbre taken during our stop at  this point. The fishermen 
thought that shad coulcl be taken in considerable numbers a t  this point, 
but there were no nets fished for them this  year. Last year they re- 
ported that they were captured in some abundance in water no more 
than 2 feet deep. 

Finding 5s feet on Velusia Bm, we hail no difficulty in reaching the 
upper river. Noticing the black bass jumping in the river just above 
Lake Barefoot, we  stopped for two hours and took some nineteen with 
the fly, They were fat and in exceedingly fine condit’ion. Proceeding 
up the river, me reached Sanford at  8 p. m., with windblowing hard from 
the southeast. On going ashore1 learned that there were only two fiFher- 
men operating in Lake Monroe. Mr. Alonzo Gitson fished two nets on 
the upper bar, one 50and the other 25 fathoms; and Mr. John West fished 
the lower bar with two nets of 50 fathoms each. The average catch was 
from 30 to 40 shad a night, the maxinium of the season being GO shad. 
They reported that they had taken ripe shad some time previous. Those 
I caused to  be examined were within three or four days of being ripe. 
The usual market price mas 60 cents per pair. 

Having learned that there was little prospect of establishing a hatch- 
ing station on Lake Monroe, me left Sanford a t  G.65 on the morning of 
the 25th, and dropped down the river to Blue Spring, reaching tliero 
at 9.20. Found black baas exceedingly plentiful a t  this poirit. With 
CWO rods, fishing.ex:clusively with the By, 40 were taken in a short 
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time, the largest weighing 5 pounds. Seeing a large number of fish a t  
the point where tho water from the Blue Spring enters the Saint John’s 
River, we set the seiue aronncl them. The bass, however, jumped over 
the cork liue and none were taken. 

Some GOO catfish, measuring from 12 to 25 inches, were taken in the 
net, and these were fish that could not readily be shaken out, as they 
had become ent,angled i:i the meshes, the men iu hauling the net having 
endeavored to get rid of the same by shaking them out. The fish con- 
gregate around the entraiice to this spring in iiumense numbers, pos- 
sibly sttracted by the sulphur of its waters. A t  many points on the 
river large numbers of shad might be taken, but the present plenty of 
gar and catfish in this river, judging from the experience obtained a t  
‘those points where special examination was made, would render it 
almost impossible to fish for shad without having the nets destroyod 
by tliese fish. 

We left Blue Spring on the 2Gth, and after leaving pilot a t  Palatka 
proceeded down the river. Chief Boatswain’s Mate Halulen reports 
that in tho morning before sailing he could see the catfish in immense 
numbers in the sulphur water just where the spring creek enters the 
Saint John’s. Duriug the day spent a t  Sulphur Spring, mhile playing 
two black bass that I had hooked on the rod n h  the mouth of Snake 
Creek, ’a small alligator, apparently about 4 feet long, took hold of one 
of the fish close alongside the boat, and before it could be frightened 
away left the marks of its teeth on the fish. At 8 p. ni., it becoming 
very dark and blowing fresh from the northwest, we anchored for the 
night off Magnolia. 

On the 27th we proceeded down the river, and a€ter a s>ort stop a t  
Jacksonville reached its mouth in the afternoon. Having been iuforiued 
that large numbers of sheepshead were being taken in the neighborhood 
of Saint Augustine in tho Matauzas ltiver, iieitr Mataozas Inlet, we 
sailed on the 28th for Saint Augustine, whioh we reached a t  2 p. m. 

A t  Saint Augustine I learned Doru Mr. Alex. Iwauowski, an intel- 
ligent river pilot, that we were a little early to procure ripe sheeps- 
head, and that it was doubtful whether the Loolrout could bo taken 
through the Natanzas River. I learned from him that sheepshead 
were taken a little lqter in the season in large quantities near the inlet, 
both north and south of it j that numbers of channel bass aud drum 
could also be taken a t  this point. The water had beeu so abnormally 
cold this season that t h e  fish were late in coming to the inlet. I t  was 
his opiniou that spawning sheepshead could be readily procured in the 
Mataneas River a little later in  the seasou. 

The Lookout was ordered to return to Washington for service in bhe 
waters of the Chesapeake Bay, at which point she arrived on April 19, 
after having been detained by bad weather on the way. 

As imperfect as the investigations of tho s4ad fisheries of the southern 
coast were, they satisfied me that Saint Mary’s River should be selected 
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as the basis of operations during the next seaRon, and that operations 
may be carried on in this 1 iver on a sufficient scale to warrant its being 
occupied. No doubt in ordiuary seasons ripe shad will be taken on this 
river early in March, and with a floating hatchery, such as the Fish 
Hawk or the Lookout, equipped with gill-nets such as are nom used in the 
Saint Mary’s River, and one or two haul seines, a large number of young 
fish can be produced before the season commences in the waters in the 
immediate vicinity of Washington. 

The facilities for transporting the young fish to other rivers of the 
South are ample, as the station may be located on the river within reach 
of t h e  crossing of the Jacksonville division of the Savannah, Florida, 
and Western Railroad, and by the roads intersecting with the Fernan- 
dina and Jacksonville Railroad. 

An experimental station should be established on the Saint Marj’s 
River during the coming season, and it should be ready for operations 
by the 1st of March. I would recommend, iu addition, if Saint Mary’s 
is selected as the river for our future operations a t  the South, that large 

near Washington and deposited in the Saint Mary’s, in order to more 
quickly increase the supply of shad in this river, and enable u0 to secure 
the adult fish in larger numbers in the future. 

* 

numbers of young shad and herring be transported from the sP d t’ 1011s 

WASHINGTON, D. C., June 16,1883. 

134s-NOTE ON TUE D E S T B U C T I O N  O F  MACICERE& BY 1)OGPISII. 

B y  Capt. J. W. COLLINS. 

Capt. Joseph Smith, of Gloucester, Mass., tells me that while off 
Wood Island, Maine, in Angust,, 1SS0, lie observed what he supposed 
to be at first a moderate-sized school of niackerel a t  the surface of the 
water, On closer inspection, I1oivever, ~ J O  founcl that ouly a’small num- 
ber were mackerel, probablynot exceeding inore than half or three-fourths 
of a barrel, and these \owe completely snrrouiided b i a n  inimense school 
of dogfish. The body of dogfish was forined in  such a maliner as to in- 
close the maclrerel on all sides aud underneath, completely preventing 
their escape. Ua,ptain Smith had an opportuuit,v of observing the mack- 
erel closely, and says that many of them, he noticed, were bitten by the 
dogfish, some being deprived of their tails, and others having wounds 
on their sides. He is of the opinion that every one of the mackerel 
was ultimately eaten by the dogfish. It is probable, he thinks, that 
at first a much larger body of mackerel was surrounded. The school 
of dogfish he estimated to contaiu at least enough for one hundred 
barrels. Another school of dogfish snrrounding a small body of inack- 
ere1 was seen on the same day. 

WAEIHINGTON,- D. c., ~ t ~ f i i  7,1884. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 249 

135.-NOTES ON THE FISHERIES OB GLOUCESTER, MASS. 

B y  S. J. MARTIN. 

[From lotters t o  Prof. S. F. Baird.] 

MAuKEREL.-The following Gloucester vessels arrived at New Tork 
yesterday with good fares of small mackerel, which sold a t  $1 per 
hundred, namely : Schooners Golden Hind, 80 barrels j E. L. Rome, 90 ; 
Eenri X. Woods, GO ; Electric Light,*’lO ; Ethel Maud, 125; J. E. Gar- 
land, 100 ; Goldsmith Maid, 80 ; Martha O., 100 ; Addison Center, 80 ; 
Eenry Dennis, 100 ; also schooner Elsie Smith, of Portland, 150 bar- 
rels. 

GLOUCESTER, MASS., April 4,1884. 

SUMMARY.-From April 1,1884, to date there hare  been fifty arrivals 
from George’s Bank with an average of 18,000 pounds of cod and 400 
pounds of halibut to a vessel ; twenty arrivals from Western Bank with 
Small fares averaging 23,000 pounds of salt cod and 7,000 pounds of 
halibut to a vessel; and twelve arrivals from Grand Bank with an 
average of 51,000 pounds of fresh halibut to a vessel. 

MACICEREL.-T~~ mackerel fleet has not done Well, the catch being 
small. Some of the vessels were ten days in getting to market, and 
their cargoes had to be thrown away, as the mackerel were spoiled. It 
takes from 800 to 1,000 mackerel to fill a barrel. The greater part of 
the maclrerel has been caught 30 miles southeast of Hog Island. 
Gloucestor has eighty sail engaged in the fishery. Most of them bring 
their rnaclierel to market fresh. 

The weather out south has been rough up to the present time. Nine- 
teen seine-boats have been lost and some vessels have been badly 
damaged. 

GLOU~ESTER, MASS., April 13,1884. 

SumAny.-Last week there were forty-two arrivals from George’s 
Ban$ with light fares, ;~,veraging 14,000 pounds of salt cod arid 300 
pounds of frcsh halibut to n vessel ; twelve arrivals from Western Bank, 
averaging 36,000 pounds of salt cod and 5,000 pounds of fresh halibut 
to  a vessel; and 3 arrivals from the Banlis with fresh.halibut. 

HALIBUT.-The number of vessels engaged in halibut fishing is larger 
than last year, there being an addition of four vessels each from Glou- 
tester and Portland. Mr. Samuel Pool, of the Atlantic Halibut Com- 
pany, of Gloucester, Mass., is a.t Halifax buying halibut and shipping 
t’hern to Boston. 

HBERRING.-Herring appeared on the coast on April 15, and were 
schooling from Race Point, Cape Cod, to Thatcher’s Island, going east. 
A nchool of small mackerel was Heen 4 miles southeast of Ohatha4m on 
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April 15. There were twenty-five vessels in New York with fresh mack- 
erel, three-fourths of which were small and sold as low as $1 per thou- 
sand. Some of the mackerel caught n'ere so.sinal1 that the fishermen 
threw them away. Three fares that mere carried in last week were large 
fish and sold for a good price. 

GLOUCESTER, MASS., April 20,1884. - 
&JmMAlzY.-Last week there were eighteen arrivals from George's 

Bank, averaging 13,000 pounds of salt cod and a few lislibut to a vessel; 
seven arrivals from Western Banks, averagiug 45,000 pounds of salt cod 
and 3,000 pounds of halibut to a aessel ; three arrivals from the Banks, 
averaging 25,000 pounds of salt cod to a vessel j and four arrivals from 
the shore grounds, with average fares of 5,000 pounds of mixed fish to 
a vessel. There were 15,000 gallons of cod oil brought from Nova Scotia 
by freight last week for Gloucester parties. 

GLOUCESTER, MASS., April 27, 1884. 

MONTELY SUMMARY.-The number of pounds of cod6sh landed at 
Gloucester during tho month of April, 1884, was 2,000,000 less than 
April, 1883. The fishing at Western Bank this year was a failure. The 
amount of fish landed a t  Gloucester during the month of April was as 
follows : George's Bank cod, 1,862,000 pounds; George's halibut, 59,240 
pounds ; Western Bank cod, 1,216,000 pounds ; Western Bank halibut,. 
169,000 pounds; GrandBanks halibut, 53S,OOOpounds; shore cod, 172,000 
pounds; haddock, 280,000 pouncls j frozen herring, 160,000 pounds ; fresh 
herring, 25 barrels ; salt herring, 433 barrels ; mixed fish by freight 
from Maine, 500 quintals j and 533,000 pounds of large cod caught in 
nets in Ipswich Bay. There were 15,863 gallons of cod oil landed from 
Newfoundland. 

POLLOCK.-T~O schooners arrived at  Gloucester this morning with 
70,000 pounds of pollock. These fish were caught wi th  seine 4 wiles 
from Chatham, and were the first fish of the Bind caught this season. 

MACKEREL.-Schooner Henry Dennis arrived from the south with 
250 barrels of mackerel, the first that liaw been brought here this sea- 
son. Captain McC!ain thinks the prospect fine for a good catch. 

GLOUOESTER, MASS., 4,1584. 

SUMMARY.-During the past week there have been twenty-seven ar- 
rivals from George's Bank with small fares of' 12,000 pounds of codfish , 
to a vessel ; fire arrivals from Western Bank, averaging 35,000 pounds 
of codfish to a vessel ; five fares from the Banks, averaging 20,000 pounds 
of fresh halibut; and six arrivals from Chatham, aggregating 200,000 
pounds Of p o l h k ,  caught .with SC' mes.  

MACKEltEL.-Thtj outlook for tho inaclterel fishery is hopeful, tho 
others dull. Two vessels arrived from Boston yesterday, one with 300 
bm~el5 and the other with 400 barrels of mackerel. Mackerel sold yes- 
terda*Y for $6 a barrel, and last Monday-for $8.50 a barrel. 

GLOUOESTYR, MASS., May 11,1884. 
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SUMMARY.-Duriiig the past meek there have been sixty-three arrivals 

from George’s Bank, wit11 small fares, averagiug 13,000 pounds of salt 
cod and 400 pounds of halibut to a vessel; five arrivals with fresh 
halibut, averaging 40,000 pounds to a vessel ; twelve arrivals with pol- 
lock, aggregating 455,000 pouiids ; aiid nine arrivals with salt mackerel, 
landing 1,374 barrels. Seven arrivals from the shore fisheries landed 
140,000 pounds of mixed fish. The pollock were caught with seine from 
3 to 4 miles off Chathaai. The first mackerel that were caught last year 
this side of Cape Cod was on May 18. On May 14 of this year 20 barrels 
of large mackerel were caught with seine. 

HERRING AND SALMoN.-There li’ave been 70 barrels of horriiig 
caught in traps, and 1 salmon, weighing 128 pounds, caught in a trap 
at  Kettle Lslnud. 

GLOUCESTER, MASS., B a y  18, 1884. 

BLACK GROUPER.-I will send you Monday morning for ideutifica- 
tiou a strange fish,* said to measure 5 feet iu length, but actually meas- 
uring over G feet. The fish when seen was 011 its side, with its side fin 
a t  the surfme of the water, and was thought to be ii sunfish. I t  was 
easily captured. No one of the hundreds of persons who have been 
here to see the fish have been able to identify its genus and species. I 
hope to hear from you concerning its identity. 

GLOUOESTER, MASS., M a y  lS, 1884. 

The strange fish was cauglit 20 miles southeast from Block Island. 
Tho fish when seen was on itl($ side with side-fin and tail in motion. 
When seen the men thought i t  was a sunfish ; they rowed up to i t  in 8 
dory, threw a harpoon into it, and towed it alongside the vessel, where 
i t  was takeu on board and put in the ice-house. The fish was caught 
Thursday, M?y 15, schooner Carrie B. Parsons, Capt. Albert Greenlow. 
There is 110 expenso on the fish except the box. The Atlantic Halibut 
Company gave me the ice. 

The captain asked me if I courd got him the history of the mackerel 
fishory and one of tho last bulletins. If you will send tliein to ine I will 
forward them to Captain Greenlorn when the vessel is in. I am glad 
the fish was in good order when it  arrived in Washington. 

GLOUOESTER, MASS., N a y  28, 1884. 

SuMMARY.-During the past week there have been thirty-nino ar- 
rivals from George’s Banks, landing an aggregate of 980,000 pounds of 
codfish ; thirteen arrivals from the Banks, aggregating 220,000 polmds 
of fresh halibut, and 980 barrels of salt maclrerel landed by ten vessels. 
There have also been landed during the past week 70,000 pounds of 
haddock, 75,000 pounds of shore fish, and 198,000 poclnds of pollock. 

his atstemont, pago 240.) 
* Iclontifiod by Dr. T. 1%. Boanas Epincphelus nigritus. Weighing 300 punde. (BOO 
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IlALIBUT.-Tbe vessels fishing on George’s Banks are doing well. 
There are thirty-one vessels engaged in halibut fishing. Oloucester l ~ a s  
a large fleet in the business. Fresh halibut sold last week a t  3& cents 
per pound. 

MACICEREL.-Ninety sail of the mackerel fleet are off Chatham, where 
large mackerel, full of spawn, are caught. Five hundred barrels of 
mackerel that were caught in weirs were shipped from Nova Scotia 
last week. The mackerel that are caught a t  Nova Scotia are also large. 
The first mackerel caught in weirs a t  Nova Scotia last year was on May 
20 against May 16, this year. Most of the vessels of the southern mack- 
erel fleet are at home. They did not make large catches. The 340 
barrels of herring caught in traps last week were sold to the fi8hermen 
for bait. 

MENHADEN.-The following extract is from the Boston Daily Adver- 
tiser, of Friday morning, May 23, 1884 : 

“A correspondent says that Mount Hope Bay and Taunton River 
have been visited by a tremendous mass of menhaden, the like of which 
has not been reported for a long time. They came unexpectedly, as 
few had been noticed till recently. This irruptiou of menhaden may, 
perhaps, account for the sudden departure of the scup. They abound 
all over the bay, but generally move in immeiise schools, one of which 
was playing around tho piers of the iron railway bridge, and made tho 
river below the bridge, in some places, almost solid. Captain Springer, 
an old fisherman employed a t  the draw, estimated the school at the 
bridge to contain 1,000 barrels a t  least. Capt. C. 0. Window, who 
passed up from below with the fishing schooner Penokese, reports that 
Seconet River, below the Stone Bridge and Could Island, is almost 
solid with menhaden.” 

GLOUCESTER, MASS., Muy 24,1884. 

S&LMON.-A salmon weighing 214 pounils was caught in R trap a t  

GLOUCESTER, MASS., Nuy 24,1884: 

MONTHLY SUMMARY.-Dqring the month of May there were one 
hundred and sixty-two arrivals from George’s Ba8nks, landing 2,724,000 
pounds of salt codfish, and 82,000 pounds of halibut ; thirteen arrivals 
froni Western Bank, landing 1,120,000 pounds of salt codfish and 
69,420 pounds of fresh halibut ; tNrenty-six arrivals from the Banlis, land- 
ing 594,000 pounds of halibut; and twenty arrivals with 436,000 pourids 
of shore fish, one-fourth each of cod, haddock, hake, and cusk. There 
were also the following arrivals : Twenty-six arrivals wit8h 1,055,000 
pounds of pollock ; twenty-eight arrivals with 3,780 barrels of salt 
mackerel. 

There were 392 barrels of herring and 132,000 pounds of haddock 
caught in traps in the harbor last month. The pollock were caught 
withseineoff Chatham. In May of last year500,OOO pound8 of cod- 

Kettle Island on May 21. 

’ 
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fish mere landed Irom Cape Xorth, while none have been landed thiri 
year, tlie ice preventing the vessels reaching t,he cape. There were 
2,000,OUO pounds of codfish landed during the month of May last year, 
against 1,000,000 during the same month of the present year. 

GLOUCESTER, MASS., June 4,1884. 

CODPISHING.-During the past week most of the George's fleet did 
well, the thirty arrivals having average fares of 23,000 pounds of salt 
codfish. .The vessels which went'to Cape North for codfish did not 
catch any in consequence of  the ice lasting until the fish had left. 

Two stripedbass, one black bass, and four porgies were caught in traps 
in the harbor last week. Two barrels of squid were also taken out of 
them this morning. 

MAcIcEREL.-Macliere1 are coming in slowly, only thirteen arrivals 
landiug 1,705 barrels last m c w k  Three hundred barrelsof small mack- 
erel were sold to be canned. Smnll mackerel extend from Block Island 
to Portland. The small mackerel on this coast, some larger than last 
year, when they were classed as number 4, aro large enough for num- 
ber 3. A few large one8 have been caught in the traps in the harbor. 
The school of large mackerel that was seen on the southern coast did not 
Strike this coast, but welit in an E.N.E. direction, across the sou'theast 
Part of George's Banks to Cape Sable. Prom Cape Sable they took 
au easterly course down the cost of Nova Scotia. A large amount of 
lnaclcerel has been taken in the weirs at Yarinouth and Ca'pe Snble, 
mhellce 2,400 barrels of fresh and 800 barrels of salt mackerel have 
been shipped by steamer to Boston. Tile mackerel have been caught 
8s far east :IS Cape Canso, Nova Scotia. 

There are sixty sail of Gloucester mackerel-catchers after the large 
Illtickorel on the Nova Scotia shore. They will follow the mackerel to 
the Bay of Saint Lawrence. 

GLOUCESTER, MASS., June 8, 1S84. 

SuMManY.--I)uring the past week there have been thirty-seven ar- 
rivals from Gedrge's ~ a n k s ,  areragiiig 22,000 pounds of salt codfish 
ar~d 400 pounds of fresh lialibut to a vessel ; ten arrivals with aver- 
agiug fares o l  24,000 pounds of fresh halibut to a vessel ; eleven ar- 
rivals from the Western Emks with 70,000 pounds of salt codfish to a 
]'esse1 j nine arrivals with averaging €ares of 22,000 pounds of shore 
fish ; nillo arrivals wit11 mackerel, caught on this shore, but lnostly 
slnall, landing an aggregate of 2,277. barrels, aud five arriva81s from 
Nova. Scotia, landiug $20 barrels of large mackerel. There have idso 
bee11 300 barrels of uiaclrerel imported from Nova Scotia. 

~fACIcEl%EL.--'We have sixty mil of macberet-catchers on the Nova 
scotia coast, and they extend from Capo Sable to Cape Causo. Some 
Of the vessels have done well, but all of thein were late in reaching the 
Nova Scotia shore. A lnrge body of mackerel piwsed to the eastward 
before the arrival of tho vessels. The firat mackerel caught at Cage 
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Sable this year was on May 14, and on last year June 12. Mackerel 
hare been going by Cape Sable for four weeks, and are still passing. 
A large body passed down the Nova Scotia shore. Contrary to the ex- 
pectations of the fishermen, the ice did not prevent thc mackerel from 
entering the Bay of Saint Lawrence. In  1846 the ice WBH so late in 
leaving the Bay of Saint Lawrence that the vesseIs couId not get to t h e  
Menhaden Islands before June 1. The catch of maclrerel that year 
was very large. 

To-day I went on board of the schooner Liezie Jones, which aarived 
from Cape North, Cape Breton Island, aiid ascertained from the cap- 
tain that on June 9 the ice came down 8 niiles froin the  shore. He says 
there mere large schools of mackerel between the ice and the shore. 
The Nova Scotia vessels which go to the Magtlalen Islands to set their 
nets for mackerel arrived there June 10, and found plenty ofinackerel a t  
Pleasant Bar. Some mackerel were taken from traps at  Prince Ed- 
ward’s Island on June 11. Most of the mackerel fleet will go to North 
Bay; some of them are now a t  Cape North. There are no large mack- 
erel on this coast, and the vessels will not catch small ones, as there i8 
no sale for them. 

The schooner Chocorua arrived from the southeast part of George’s 
Banks, and reports plenty of mackerel schooling iu 45 fathoms of water. 

GLOUCESTER, MASS., June 15,1884. 

SuMFnAnY.--During the past weck there were landed at  Gloucester 
1,296,000 pounds of cod ; 95,000 pounds fresh halibut; 120,000 poundsof 
hake, haddook, cusk, and poIlock j 2,018 barrels of niackerel, caught off 
Newfoundland ; and 740 barrels o f  mackerel from Nova Scotia, caught 
in  weirs. 

MacmmEL.-Large mackerel are scarce here, bu t  small mackerel 
are abundant from Block Island to the Bay of Fundy. Most of the 
mackerel fleet has gone to the Bay of Saiut Lawrence, though but Sew 
fish are caught there as yet. Three vessels have just arrived from the 
Nova Scotia coast with salt mackerel. Captain Jones says that the 
fishermen around Halifax say that they never before saw so many 
mackerel pass down the Nova Scotia coast as this spring. Captain 
Jacobs thinks that the lateness of the ice in the Saint Lawrence has 
caused many of the mackerel to go to the Newfoundland coast. 

Squid are abundant, the weirs being full of them at  North Truro. 
The George’s Bank fishermen use them for bait. Dogfish are plentiful. 
Pour fares of small mackerel arrived today, three fares being from the 
Nova Scotia coast. The small mackerel are liardly worth catching. 
They sold yesterday for $3.25 a barrel, including the barrel. Large No. 
3 sold for $0 a barrel, including the barrel (worth about 80 cents). 

GLOUCESTER, MASS., June 22,1884. 

MONTHLY SUMMARY.-T~C amount of fish lauded a t  Gloucester dur- 
ing Junc is as follows : There were on0 hundred and forty-five arrivals 
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froin George’s Bank, hnding 3,476,000 pounds of salt cod and 89,130 
Pounds of fresh halibut ; twenty-three arrivals from Western Bank, 
landing 1,888,000 pounds of salt cod alnd 31,000 pounds of fresh hali- 
but. There were 185,000 pounds of salt cod landed from Uape North; 
160,000 ponnds of salt cod and 18,000 pounds of salt halibut from Flem- 
ish Cali ; 1,099,000 pounds of shore fish, being mixed half cod and half 
hake and cusk; 578,800 pounds of fresh halibut, caught on the Banks; 
aiid 203,000 pounds of pollock, caught with seines off Chatham. 

MACKEREL.--T~O mackerel landed during June is as follows : Caught 
on the New England coast, 12,668 barrels j caught on the Nova Scotia 
coast with seines, 2,000 barrels. Four  arriva81s from the Nova, Scotia 
coast brought 136,000 pounds of sallt cod and 60,000 pounds of haddock. 
Proin the Nova, Scotia coast there have been imported to Boston 23,000 
barrels of sa,lt mac~rerel, most of this amount having been caught in 
weirs. 

GLOUCESTBR, MASS., July 2,1884. 

130.-(;(ATUBING AICIEWIVEEI WITH 11001cS BAITED WITH EELS. 

B y  A. R. CRITTENDEN. 

[$’roiii a lottor to Prof. S. F. Bnird.*] 

while crossing the bridge over the Medomak Rirer at Waldoboro’, Me., 
this forenoon, I noticed on the bank of the river below some twenty 
or nrore boys fishing with rod and line, ancl evidently having good luck, 
a6 about every second some one drew out a fish. The fish loolred liks 
alewives, but as I liacl never known them to be taken with baited hooks 
I came to the conclusion that thay were large smelts. o n  going down 
to the bank and investigating 1 found them to be indeed alewives, and 
1 found the bait the boys mere using to be live eels, from two and a half 
to tshree inches long, whicli they hooked in the ceiiter of the body, leav- 
ing them to lvriggle a t  will. In  some cases the hook would hardly strike 
the ma,kr before a11 alewife would be fast to it. One boy 1m.i taken over 
a hundred, and the others had various stocks. I asked the boys how 

learned that they could catch them with eels, and a11 the answer 
gained was that, ( ( the boys told tlrein they could.’’ I found that the 

mas alive with alewives. Mcri mere taking them with dip nets at 
the fish-may, in the dsru just abovo the bridge. 

1 Observed that hnndreds of young eels were making their way up 
the fish-)vay, and when an alewife broke mater among them they scht- 
tered as though frightened. Possibly this fact led thaboys to think they 

eating the eels, and were thus induced to try them for bait. The 
were d.ecideclly frisky, some of them at times jumping several 

*This lottor hilying boon rofcrred t o   on. ~hcodoro Lyman, he statoe “tlmt on 
cod alowivow are oftan takuu with shrimp beit or with artinoial B~.”--EDITOR. 

-c 
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inches cut of the water, whether to catch gnats or for mere sport I am 
unable to say. I remarked to one of the meu dipping them that he was 
taking a good fare, and he replied that what I now saw mas not a “flea 
bite” to what mas taken last year, wlien a man and his son dipped 
70,000 from that very place in a single day, he being “high liuer ” for 
1883. This metho& of taking alewives with eels was entirely new to 
me, aucl tliinking possibly it might also be so to you I venture to ad- 
dress you in relation to it. 

ENOX HOTEL, THOMASTON, ME., Muy 10,1884. 

137e-ON THE OULTlVATlON O B  SOE”T-SIlELL ORAES. 

B y  CHARLES C. LESLIE. 

I n  our harbor and dong our coast are found millions of the common 
blue sea-crab, and I have for the past two years been considering why 
it  is that, with the number that are to be found here, wc cannot get a 
supply of soft-shell crabs. The same crabs are found along tho coast of 
Maryland and other States adjacent, aud yet I have hunted and failed 
to find many. At one time I found three and a t  another tiuie four. But 
in no‘ instance have I found a half dozen, eveu after hunting a whole 
day. 

I would be greatly obliged to you if you would kindly tell me if there 
is any artificial way by which 1 could secure a supply. 

CHARLESTON, 8. C., April 24,1884. 

XEPLY BY PROFESSOR BAIRD. 

If you have the same blue crab (which I presume to be the case) as 
the ore furnishing the i L  soft-shells ” of the Chesapeake Bay, there is no 
reason why you should not find them in this coudtion, which is merely 
their state after the old shell has been thrown off and the new one is 
being formed. 

You might try the experiment of penniug up the crabs in a shoal 
pond, fed by the tide, into which small fish and other marine refuse can 
be brought by the tide through a grating. 

By taking flat stones, bundles of brush, or other substances of a tsiin- 
ilar character, and laying them over the bottom, you furnish a refuge 
under which the crabs can crawl. By lifting up these branches from 
time to time you can find the crabs under them. 

This process has, I believe, been actually made the subject of a pat- 
ent, but the inventor is dead; and the patent, probably, has long since 
run out. 

Of course the defenceless crabs are readily devoured by their stronger 
relations, and i t  is therefore advisable to keep them phere they can 
be properly protected from such destruction. 

WASHINGTON, D. C., April 26, 1884. 
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138.-A BPRIX-EATING PLANT. 

B y  G .  E. SIRIRlS, Jr. 

[In tho Fhhing Gilzctto, May 31, 1884. J 

I hare receutly discovered amongst the aquatic weeds placed in m y  
aquarium, where I have also a large number of newly-hatched perch 
and roach, a novel arid uuexpected enemy to the pisoiculturist io the 
bladcler traps of Utrtculnria vdgnris, which is capable of catching aut1 
W i n g  youug fry. 

My attentiou was first drawn to it by Dbserviiig that Revere1 of the 
tiny fish, without any apparent cause, mere Ij~iiig dead on the weeds, 
while tlie rest of the brood loolred perfectly healthy and in good condi- 
tlou. At first I was somewliat puzzled at  the strange position in which 
t1ic.y were ]sing, and  in trying to move one with a small twig I was still 
more surprised to find i t  was held fast by the Bead, in what I thought, 
Wlieii I pulled the plaut from tho water, were the seed vessels; and a 
at111 closer examination reveded the strange fact that others of the little 
fish had been trapped by tho tail, and in om or two iiistauces the head 
and tail of the same fish had beeu swallowed by :djacent bladders, thus 
foruiiig with its body a couiiecting bar betwoen tho two. 

At  first I was undecided liow to act, for I could bring to memory uo 
illstance in wliich I hac1 see11 the existotice of piscn~orous plltut-i. e., 
one preying on vertebrat~s-recorded in any book I had ever read, and 
1 mas unwilling to iilake such it11 nssertioii without the opiiiion of some 
one better capeblo of foririiiig a jndgmont 011 the subject than myself j 
SO I placed one or two good specimens in a glass jar and went to the 
Museum, where I was fortunamto enough to see Professor Moseley, who 
ilniriediately verified my suspicions, 

Acoortling to 13cutliam's Handbook of British Flowering Plants, tho 
'&ric+ulGria valgaris, or greater bladderwort, is widely distributed over 
Britain, :III(I althougll i t  is local, yet where it is found i t  grows luxuri- 
Utly, seldoni appearing in tliu rivers, but chiefly coufining its yreseiico 
to still ponds arid deep ditches, the places where it is most likely to 
Mrk miscliief to tho young fry. 

A peculiar fmt in coiiiiection with i t  is that it has no roots a t  any 
time of its life, slid tlie floatiiig, root-like branclies which aro covored 
W h  numerous capiU;ir,y :ind inncli divided leaves are interspersed with 
t h y  greou vesiclw, Tvltich were supposecl by a former school OS botanists 
to be f i l ~  wit11 wutcr, by wliioli 11iea11a the plant was  kept at the bot- 
toiri uutil tlie time of flowering, w~ien t ~ i e  water gave p~ace  to air, aud 
the plant thcii rose to tlic surfaco to allow its bloom to expaud. 

As a matter of fact, tliese wsicles oxerciscd no such function, their 

, 

3uull. U. 8. I?. O., 8 6 - 1 7  
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real work being to entrap minuto crustaceans, worms, larvae, &c., for 
its support, and without a good snpply of which it is impossible to keep 
i t  alive in an aquarium. 

Their form is that of a flattencd ovoid sac, or, in other words, when 
seen undcr a low-power miuroscopc, they are precisely like a human 
stomach, and they are attached at  their hinder cxtremities each by a 
very short and fine pedicle or foot-stalk in the axil of the leaves. 

Each, too, has an opening at  the opposite free extremity, somewhat 
quadrangular fn outline, from either side of which project two branched 
processes, called by Mr. Darwiu nntennae. 

In  fxt ,  I do not s u ~ ~ p o s e  they could have received a more appropriate 
name, because in appearance tho whole bladder intimately rcwmbles 
i n  entomostracan crust:LCean, the short foot-stalk r$qmsenting t h e  tail. 

On either side of the quadrangular entrance several long bristles pro- 
ject outwards, and these bristles, togcther with the branchfs of the 
antentiq form a sort of liollom cone surrounding the entrance, and 
there cannot be the  slightest doubt that they act as a guide for thc prey. 

The entrance is closed by a ralrc, which being attached above slope8 
into the cavity of the bladder. and is attached to i t  on all sides except 
a t  its postcrior or lower margin, which is free, and forms one side of the 
slit-like opening leading into the bladder. 

Differing materially fIoni tlie color of the bladder itself, which is of 
a brilliant green, the valve is colorless and transparent, and is extremely 
flexible and elastic. 

Animals enter the bladders by bcndiiig inwards the posterior free 
edge of the valve, which, from being highly elastic, shuts again imme- 
diately. 

The edge ir; extremely thin aid fits oloscly against the edge of the 
collar, both projecting iuto the bladder, and i t  is extremely difficult, if 
not impossible, for any aninial to escape, althonfih I have observeda long 
worm do so a t  tho expense of a part of its body; yet, as a rule, it is a 
case of ‘ 6  all who enter here lose hope.” 

To show how closely the edge fits, it was found that a daphnia, which 
had inserted its antenna? into tlie dit ,  was held fast a whole day, and 
on other occasions lorig narrow larva, both dead and alive, were seen 
wedged between the valve and thc collar with their bodies half in and 
half out the vesicle. 

When a fish is caught, the head is usually pushed as far into the Mad- 
der as possible till the siiont touulies the hinder wall. The two black 
eyes of‘ the fish then show out conspicuously through the wall of the 
bladder. 

So far a8 is known, therc is no digestive process in Utricularia 
neither is therc any sensibility to irritation. Mr. Darwiu was unable 
to detect either, his opiiiion being t h;tt whstever nutrimcnt the plant 
obtaiiied froin its prey wa;y by absorption of the decaying matter, and 
it would apl)cw that the longer of‘ tho two pairs of prqjections compos- 
ing the quadrifid processes by which the vesicles are lined, which pro- 
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iect obliquely inwards and towards the end of the bladder, acts, together 
with the spring valves a t  tho mouth of the bladder, iu utilizing each 
fresh striiggle of the captive for the purpose of pushing i t  further in- 
Wards. If any of my readers wish for specimens of this iuteresting 
plant I shall be enabled in a few days to forward them at a very noin- 
inal cost. 

Of its destructive powers all I can say is, that out of 150 newly- 
hatched perch placed in a glass vesael only one or two were alive two 
dags snbsayuently, and I hope in a few days to be in a position to speak 
of its powers en rtatura. 

I must also tender my heartty thauks to Professor Moseley for his un- 
selfish kindness arid courtesy in furnishing me with uotes and all ueces- 
sary information, a t  a t ime when his hands are full with this term’s 
Work, and auy one who knows rightly the duties of an Oxford professor 
will agree with me  that tho position is an arduous one. Such meu as 
Professor Moseley are few and’ far between, for, like fishermen, I find 
that among scientific men there is an amount of jealousy which ought 
Uot to exist, and I therefore regard the action of Mr. Moseley in this 
matter with such feelings of gratitude as are not eatlily obliterated. 

37 Broad strest, OXPORD, ENGLAND. 

139.-A UARNIVOlEOUS P C A N T  P R E Y I N G  ON V E R T E T B K A T A .  

B y  Prof. H. Ne MOSELEY. 

[From Nature, May 22, 1884.1 

An interesting discovery has beeu made during the last week by Mr. 
G. E. Simms, son of D woll-known tradesman of Oxford. I t  is that the 
bladder. traps of Utricularia vulgaris are capable of catching newly- 
hatched fish and killiug them. Mr. Siums  brought to me for examiua- 
tion a specimen of Utricularia in a glass vessel, in which were numerous 
Young roach newly hatched from a mass of spawn lying at tho bottom. 
Numbers of these young fish were seen dead, held fhlit in the jaws of 
the bladder-traps of the plant. I had never weii Utricularia before, 
and aiu indebted to my colleague, Prof. Burdou Sanderson, for the iden- 
tification of the plant and a reference to Cohu’s research 011 it. Mr. 
Sirnixis supplied me with a fresh speciinon of UtricuEaria in a vessel with 
fresh young fish and spawn, aud in about six hours more than a dozen 
of tho fish were found eut#rapped. Most are caught by the head, aud 
nilien this is the case the head is usudly pushed as far into tho bladder 
:IS possible till the snout touches its hinder wall. The two dark black 
q e s  of the fish then show out conspicuously through tho ~ l l  of tho 
bladder. lZarelx a specimen is seen caught only by tho tip of tho snout. 
By no inca~is a few of the fish are, however, capturoci by the tail, which 
is swallowed, so to &peak, to a greater or less ciistauce, a i d  I halve ouu 
Spccitiiuli in which the fish is c;inglit by the yalk 6 ; ~ .  Three or four 
instances were observed in which a fish had its head swallowed by one 



260 BULLETIN OF TllE UNLTJSI) STBTES FISII COMM1SS:ON. 

bladder-trap and its tail br another adjacent one, the body of tlre fiah 
forming a connecting bar between the two blxlders. 

I havenot been able to see a fish in the actual process of being. trapped, 
nor to fiud one recently caught, and showiug by motion of the forepart 
of its body signs of life. All t11o.e trapped were found already deacl, 
but I have had no opportunity of prolonged observation, and i t  \vi11 be 
remembered that Mr. Darwin in his account of the trapping of crus- 
tacea, worms, &c., by Utricularia, states that he was  uot able to ob- 
8erve the actual occurreuce of the trappirig of an auimal, although Mrs. 
Treat, of New Jersey, often did so. I think it probiLble that the fact 
described by Mr. Darwin? and which is easily verified, that the longer 
of the two pairs of projectio~is cotuposiug the quadrifitl processes by 
which t,he bladders of Utricularia are lined “project8 obliquely in- 
wards and towards the posterior end of the bladder,77 h a s  somctliin,q 
to do with mechanism by which tlie siuall fie11 becoiiie ti0 deeply swal- 
lowed, so to speak. The obliqne processes, set all towards the hinder 
end of the bladder, look as  if they must act together with the spriiig 
valves of the mouth of the bladder in utilizing each fresh sti-ugglc. of 
the captive for the purpose of pushing it f‘urthcr and further iiimarcls. 
On cutting opeu longitudinally some of the bladders coutaininhp the 
heads and fofeparts of the bodies of fish and exaiiiinirig their conteiits, 
I found the tissues of the fish in  8 more or less sliruy cleriquesccut con- 
dition, no doubt from decomposition, for Mr.. Darwin failed to detect a 1 1 9  
digestive process in Utricularia. The quadrifid processes were bilthtd 
in the slimy semi-fluid animal subst:ince, ant1 the proetmc’s t lieinselves 
appeared to contain abnndauce of fine granulnr niattcr, possibly the re- 
sult of absorption, but the large qnautity of surrou~icli~ig nniiiial ni;ittcr 
present rendered the observation uricertaiu. T h e  nsual s\v;LruIs of in- 
fusoria were present in the dccornposing inattcr. 

specimens of the Utricularia with tlic little fish fagt iu tlie bliickler- 
trap, and their heads or tails l~aiiging out, ca11 be wc.ll prcserrcd in 
spirits, and slio w t 11 e coli (1 it ions we 11, 11 o t w i t 11 sta 11 tl i i  I g t I1 :i t tJ 1 e pl ;in t 
becomes colorless, mid there is 110 louger the mnrlietl contrast between 
the glistening white dead fish and tlie grecii bhdclcrs, mlliali in the 
fresh condition rendtm the combination of the trap and prey oon8piouons. 

Mr. Simms, by whose perniissiou 1 w i t c  this, intchiids slioitly to p b -  
lish an accourit of his observations himhelf. 1 IIiIV(A atlvised l i i l i i  to en- 
deavor to prepare spirit specimens of Utriczduriu 1)I;tiits with uimerous 

.trapped fish in situ for sale to those iuterestccl i i i  tlic iiiatter who niy 
care to apply for them.+ His address is 37 Broad street, Oxford. 
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The Fish-ctatching Bladderwort ( Utriculaiia vulga~ie). 
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140. -TIIE FISII-BdTkNCl  mTRIOULARH.4, OR B L A D D E R W O R T .  

B y  Prof. W. N. MOSELEY. 

[From n lotter t o  Prof. S. F. Baird.] 

I felt sure that the specimen of UtricuZaricc* would he of niiich interest 
to you. I am sot ry that, probably I canuot procure for you aiiy more speci- 
inelis with fish entrapped this Fear. Mr. Siiniris was ullfortunately taken 
ill a few days after he brought his discovery to  me and has been uuable 
to  set about preparing specimens since. Tho seasoii for spa,wn of the 
con~mo11 river fishes was already fw advanced when the discovery mas 
inatle, and 1 found it  before I expected too late to get a satisfactory 
supply, :rnd also have foniid the niutter iiot xo simple as 1 at first sup- 
posed. I fouud that a cert?in residual nutuber of a certain batch of 
young fiali remained weeks with the weed uutrappcd, eitlier because 
the weed is only able to catch them when the weather is warm, or be- 
cause they learn by experience (impossible), or beoanso the p h n t  ~ O O U  

loses its activity iu coilfinemerit ($). Other experiments seem to show 
that possibly one certeiii species of young fish get caught. The niatter 
ovitleiitly requires a great de,il of investigation. I hare only very few 
specimens, such 218 I Betit you, and I intend to exhibit those at Montreal 
and possibly n,t ~-%ilaclelphia, aiitl to read a short paper 011 the matter. 
I c:Lu  end you plenty of our living Utriczclnria vulgaris shonld you care 
to have it. I see As& Gray in his iiiaiiuel refers to Vnlt. Bvzericana 
as most conimoii in t h e  United States, but 110 tloobt tho two varieties 
will act alike as to J - O U U ~  fish. Yon will no doubt at once try the plaiit 
with youiig carp. I have not found auy case of a youiig fish already 
trtipped by any speoiineu of t h e  Utricularia taken from the pond in 
which i t  grows here, altliongli tliere are mauy fish in the pond. 
14 S P  GILES, OXFORD, June 20, 1884. 

141.-MEDIORANDUM O P  SOME IIEBULTW O P  BISIL-CULTURE A L -  
R E A D Y  A T T A I N E D .  

B y  MAPISMALL RIcDONALD.  

CARP.--T~~ carp wherersr plaiited under favorable colditions -and 
receiving reasonable care and -attention linve grown, bred, a n d  multi- 

"Tho qiocinicn ]ins lieon Agnrcd nndor tho direction of Mr. Jolin A. Ryder (seo 
plntct I). Tllreo of tlio figiiros ILTO origiiial ; 0110 is copioil.-C. W. S. 

EXPI, \NATION OB m i c  P L A T I Z . - ~ ~ ~ ( I .  1. U t r i o i t h i u  v i ~ ~ y w i ~ ,  lint. sizo; plant iu flowor. 
(From Mnont and Doanisno.) Pig. 2. A siiiglo clustor of leaves oularged twice, dlow- 
iug tho little blntldcrs in poaition, one of which has siozed n young fish by tho head. 
Fig. 3. A singlo blntldor unlnrgcd sixteen tinlos. showing tho two bmnahud filnuiorlte at 
tshe open oucl. Pig. 4. A bladder enlargocl wvon times; a young fish has beon seized 
by the tail. 
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plied rapidly. Thirty thousand distinct bodies of water in every sec- 
tion of the United States have been occupied with this fish. These 
represent an aggregate area of 100,000 acres of waste water, which have 
been converted to profitable, almost spontaueous, production, yielding 
at a moderate estimate 80,000,000 pounds of food per ar:num and add- 
ing $1,000,000 annually to the value of the products of the country. 

BLACK BASS.-The black bass has been acclimated in all of the rivers 
of the h t l ~ n t i c  slope, and whils not increasing the aggregate food pro- 
duct of the areas occupied by them, the introduction of this game fish 
has indirectly contributed to the prosperity of various sections by at- 
tracting sportsmen and summer rebidents. 

TRouT.-The nionntaiii sections of New York, New Hampshire, and 
Vermont have their game and fish well preserved through the efforts of 
the State fish commissioners ; the trout streams being kept lip by arti- 
ficial propagittion or planting, and by protection. The summer visitors 
who are drawn to this region by the fame of its hunting and fishing 
leave there annuallg $15,000,000, according to the statement of'the New 
Hampshire commissioner. The larger part of this is to be credited to 
the eflorts in  artificial propagation systeniatically carried on there. 

CALIFORNIA SALMON.-The ecorts to acclimate this species on the 
Atlantic slope and iu the Mississippi basin have proved abortire, nn- 
favorable temperature conditious, as I have elsewhere show& having 
militated against success. This, however, is to be regarded a s  an ex-' 
periment in  acclimation rather than in fish-culture, the artificial props- 
gating and planting of this species in the Sacramento River having 
carried the annual production of that river up to double the volume it 
had before planting was inaugurated, and added to its aggregate value 
$300,000 per annum. 

WHITEPISH.-The propagatiug and planting of this species in the 
Great Lakes was uudertaken in the face of a rapid decrease, which fore. 
shadowed the exhaustion of these fisheries in a few years. This decrease 
has been arwsted, and the product is again slowly on the increase. 

SHAD.-The results of the artificial propagation and planting of shad 
cannot, in the absence of accurate statistics covering the whole coa&, be 
definitely stated. There is no question but the production of tho Chesa- 
peake area as a whole is steadily on the increase, though local causes 
determine local failures of the fisheries each season ; local statistics, be- 
ing the only measure of increaso that wehave, of course can furnish US 

no data by vi-hich we can determine the general advance in production. 
This, however, is shown by the decreased cost per pound of tho shad 
from season to season in the face of a contiuually increasing demand 
brought about by increasing population and increased facilities for dis- 
tribution, the price to-day in the markets of Baltimore and WashirigtoI1 
being from $12 to $20 per hundred and from 3 to 4 cents per pound. 

. 

WASHINGTON, D. O., May 4,1884. 
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Ld'&-NOTEB ON TINE BLUEFISR, IIIORTALIFY O F  BLORIDA FPBWES,  
ETO.* 

B y  IS. D. PIERCE. 

LFrom letters to Prof. S. 1'. Baird.] 

The bluefish with us is a migratory fish, going north in the spring 
and returning about the last of November. I never knew of any 
'being taken in sumnier. The fish I have t aken while in spawn woiild 
weigh, I should judge, abont G or 7 pounds; the male fish were 
not quite so large sa the female. I 1i;Lx-e never seen them in large 
schools ; they come suddenly and leave the same way. I have never 
seen or heard of any south of Oape Florida, although I have heard that 
a few have been talien here in Biscayne Bay. Another thing I hare 
noticed about them is when you have a very cold winter north they are 
Inore plenty than when you have a mild winter. If I had known that 
information was wanted about t8Hcir spawning, I could easily hare pro- 
cured it a t  that t ime; but I will send my son, who is somewhat of s 
Uaturalist, to observe them the coming winter and procure such informa- 
tion as you warit about them. Will you give me some information as 
to  how to keep the ripe eggs so as to get them to you without their 
spoiling, as the weather is very warm here at  all times. 

In regard to my theory that i t  was cold water wlrich IcilIect the fish, I 
did not mean iu tho Gulf of Mexico, but on the Atlantic seaboard of 
Plorida, where I have seen it happcn several times, but I have no 
doubt it is the same in the Gulf. I think that I ought to bo a pretty 
good judge of cold water, as when a boy I took many a swim in 
the ice-laden streams of Maine, arid later in life inany an involuntarj 
pliuige into the waters of the Arctic Ocean to get out of the may of tlie 
flukes of the bow-head whale j and I must say that I never mas so thor- 
oughly chilled as 011 that afternoon in July ou the coast of Florida. On 
that occasiou, while disrobed, I saw two or three fish floating about, just 
dive. I caught one, what is called here a grouper, and carried it home. 
The next day, upon going to the beach, there were tlioussnds of tlmn 
ashore, and many floating helplessly about on the surface of the water. 
They extended about 2 miles along the beach. I have seen the same 
thing twice since. The only reason or cause that I call give, and I do 
not know as it will hold good, is that the Gulf Stream, in  ita rush north- 
'vvvord, must have a counter-current inshore, running south. If the 
Btream oan force the warm water of tho tropics from the equator to 600 
or 650 north latitude, why may not the counter-ciirrcnt bring to Flor- 
ida occasionally a body of water cold enough to kill fish such as live 
in the tropics7 Of late years I have not kept myself posted a t  all - 

* Continnod from Bulletin, Vol. 111, 1883, p. 332. 
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in regard to the investigations that have been made with respect to the 
Gulf Stream and the currents of our coast; but if I had the proper in- 
struments, I would take the temperature of the mater from the shore 
to the edge of the Stream from Cape Florida to Jupiter Inlet,, 00 miles 
at least, several times a year. 

I wiil  try to captnrc some porpoises, so as to send the entire slzcle- 
tons. I have the lower jaw of what I called a calf sperm whale. The 
entire whale measured about 1s feet in length. 1 opened the skull 
cavity and took out about two g;illons of liead oil. I saved nothing 
but the lower jaw. The ja\y 
is small, not much larger than a porpoise jaw. I think some reference 
was made to i t  some two years ago by a inan nanied Spencer, of Jupiter 
Light. 
I havc never seen any seals on this coast. As to mariatee, I think 

that skuIls and skoletons of them could be obtained from the Incliam. 
I have sceii during the summer in New River, some 13 miles north of 
here, quite a number, and about two weelis ago I saw three opposite 
the station not more than 200 feet from shore, going north towards New 
River. 

While out on the reef fishing last n*eelc, I caught two remarkable 
fish, something I had iiever seen before iu these or any othor waters. 
They were a flat fish? wcighing about tliree pounds. If I could have 
saved tlieui I moulcl liave sent them to you, but w e  are so completely 
out, of the world that nothing can be procurcd hero in the way of jars, 
alcohol, or any other preservative. If you would put something of that 
kind here I mould gladly save all specimens, and we find some queer 
ones sometimes. 

If i t  mill be of any use I will forward it. 

BISCAYXE BAY LIFE-SAVING STATION, 
Miami, Pla., Outoher 13, 1883. 

There is one other h c t  in support of my tlieory of cold water. I n  
November of 18'76 I l~appenetl to be bere a t  this place on business. I was 
tlieri livitig at Lalie Worth. Wliile liere we had a heavy riortlier and i t  
was very cold, tho thermometer f'i~lli~tg to 40017. Ice ibrmed in tubs and 
pails on the secoiid day. I procured :L boat arid went out on the bay and 
picked up about 50 pounds of pompano, which were chilled to death. 
The bay and the sliorcs of the ocean were covered with fish of all kinds, 
which acted in :I s i i i i i lu  innliner to those I had seen off the coast. 
About noon of eacli day, wliile the sun Wits hottest, 110 fish could bo 
seeu, sliowiiig i t  was  the cold. Of tbo many diff'erent kinds I did nut 
see one of our iiiigrritory fish. They coulcl stand the cold. Of the fish 
seeii dead in the Gulf of Mexico, and which perished iu the wells of 
vessels, there were no migratory fish, but were all iiatives of the trop, 
ioal sen. Heye the priiieipal fish killed were mullet, a few barracudas, 
snappers, tarp011, i~oinpauo, inooniisli, grunts, &c. It cliilletl the 
crocodiles so that I captured ono .5 feet long witii w y  hands. Bis- 
o q n o  Biby is tillnost open to the ocean. The warm waters of the Gulf 
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Stream flow in and out at’ every tide, but it did not make any 
change in the temperature of the water. If it had, the fish would have 
escaped. 

c 

BISCAYNE BAY, MIAMI, FLA., NovemBer 3, 1SS3. 

I cannot imagine any conditions that would bring the cold water to 
the surface. The Sinithsonian Report (page 466) mentions the so-called 
poisonous water as being discolored arid running in long patches or 
streaks. If the hypothesis assumed there that the dirty water wau due to 
the overflow of the glades or swamps, and that this water had poisoned 
the fish was true: there would not now be a live fish on this coast. From 
last November (1882) to October 15,1583, there had been no rainfall on this 
coast; the everglades were partictilarly reeking swamps, basking under 
the hot tropical sun for almost one Fear. The Indians who had come 
out  of them in the beginning of minter could not go back again. It is 
but n;<ttural to suppose that under such conditions they would generate 
a vast amount of poisonous water. The end came October 15, when it 
begmi to rain ; it rained for eight days; theeverglades got such a wash- 
ing a8 perhaps they liad never known before. As ihr as the eye could see 
from this station, north, east, and south,it was everglade water, which all 
came from New River, 13 miles north of the station. There were no dead 
fish to be found on either the east coast or the west coast. I noticed i t  
l~articnlarly, for if I had found dead fish, I should have to abandon my 
theory of colcl water. As it is, I hold to i t  more firmly than ever. 

Iu regard to the epidemic of lSS0, i t  took place on the west coast of 
Ploricla. The hurricane, which immediately preceded the epidemic, was 
from the northeast, blowing directly off shore. It was probablj- blow- 
ing at a rate of from 60 to 100 miles per hour, making an overtow that 
Would bring cold mater from almost any depth, and of course it woiild 
roil the water so that it would be streaked with various colors. They 
ntonld naturally infer that it was everglade water. The fish that live 
in the glades do not suffer from the poisonous water, and I have never 
Been a hole that was 5 feet across that did not teem with fish, turtles, 
a ~ l d  alligators. I have been in this station one p a r ,  bu t  have lived a t  
Lake North, Fla., GO miles north, for the previous twelve years. 

I have stated that I knew of no condition which would bring cold 
water to the surface, aud then went, on to make just such a condition, 
but I tliiiilc I can prove tlle latter assertion. When we Iiare hurricanes 
here, on tho east coast of Florida, if they come first from the northeast 
and elid a t  the southeast, they make a very heavy undertow by blowing 
tho surface water to the shores. A t  such times and under such condi- 
tiolls we never find any dead fish or anything else of marine life ou the 
coast. But when our hurricane comes from the southeast, and, aster 
filowing eight or ten hours, suddeuly becomes calm, while the storm 
center passes; or, when i t  suddenly coines in from the southwest or off 
the laud, blowing with a force that, would put to shame a Eansas cyclone, 
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that off-shore wi& creates an enormous overtow j and, as it does not 
lower t h e  surface of the water in the ocean, the cold mater from the 
depths below must take the place of the surface mater. Under such 
conditious as  I have just  described, go to our ocean beach from Cape 
Florida to  north of’ Jupiter Inlet, aiid i t  will be found covered with fish 
of all kinds, except such as are lruown ;IS surface fish, or those that live 
near the surface. They are all, ui thout  exception, rock or bottom fish; 
and many, judging from their looks, must have come from a greet depth. 
What is it that brings thein to the shore if they are not paralyzed by 
the cold water? It is after such a time as this that I think I can supply 
you with a great many kinds of fish new to science. I have 6eeu many 
kinds that I never heard of and had no names for. 

BISCAYNE BAY, MIAMI, PLA., November 24,1883. 

I have the pleasure of informing you that I have seiit the wha1.e’~ jaw, 
through the kindness of Mr. Colouua, of the Coast Survey. I was nn- 
able to procure any bluefish spamu the past winter, but in B conversa- 
tion with Mr. Colonna, who has wiutered on Lake Worth, he tells me 
that they have caught with a seine large quantities of roe bluefish, eat- 
ing the roe. It is a fdct worthy of notice that of the large quantities 
taken: trolling with hook, none had roe, and the seine only developed 
the fact that there were not any roe bluefish. I am located 80 far from 
what seems to be their favorite ground that 1 caunot do much, but if I 
should be transferred to the Jupiter Life-Saving Station, when built, I 
should be better able to note their habits, &e. 

February 26, trolling for Spanish mackerel, I caught seven; weight of 
the seven, 15 pounds j found spawn in them.about half grown. Feb- 
ruary 27, I caught two Spanish mackerel, and fouud spawn about the 
same size as those caught the day before. March 8, saw large schools 
of young bluefish, about one month old, moving south. 

MIAMI, FLA., April 7, 1884. 

14%--CHARACITEB O F  TUE CARP I N T R O D U C E D  B Y  C A P T .  HENRY 
ROBINSON ABOUT 1830. 

B y  JOSEPH D. ELEDDING. 

[From n, lotter to Prof. S. F. Baird.] 

I inclose a cotninunication from Mr. O’Mears, of Santa Rosa, Gal., to 
the San Francisco Bulletin. Under date of March 4, 1884, he says : 

“1 first s e w  French carp in the autumn of 1837. The fish were in 
the artificial fish-ponds of Capt. Henry Robinson, of Newburg, N. Y. . 

bbCaptsin Eobinson commanded o m  of the five lilies of packet ships 
which regularly traded between New York and Havre, aud had accu- 
rnulatecl a fortune. i l ia  country seat at Nowburg was a splendid 88- 
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tate of beautiful grounds. A small stream ran through the tract; its 
bed was  in a deep rarine, and its waters emptied into the Hudson River. 

‘(A copious artificial fish-pond, in the center of *ehich was a sinall is- 
land surmounted bg a summer-honse, mas midway between the broad 
front gatevay and the mansion. Tliere was a narrowbriclge across the 
fish.poud to the summer-house, and from the bridge could be seen hund- 
reds of French carp, which Captain Robinson ,had himself brought? with 
great care from France in his own ship. The place was in charge of a 
man named Beckwith, a trusted agent of Captain liobinson, during his 
absence on his voyages, and he devoted especial care to the fish-pond and 
the carp. 

6‘ They were the first of that species of fish I had ever seen, and I re- 
niember their form and appearauce as well as I do the place, its owner, 
aud all that I hare described of the oue and the other. I have seen 
the carp bred from the imported stock of Mr. Poppc, in Souoms County, 
California, and on first seeing those I iinmcdiately recognized them to 
be oE the same species as the carp I had seeii in Captain Robinson’s 
fish-ponds. Although I was yonng at  the time I distinctly remember 
what Captain Robinson said in his enthusiastic description of the fish. 

( ( A t  what period he first brought them to this country 1 know nothing. 
1 remember, however, that he had added to the original stock the year 
1 visited his place, itnd I ain sure that my recollection of the fish itself 
is as clear a s  i t  is of the varieties of fish in New Pork Harbor, in the 
North and East rivers, which I used to catch when ;I boy.” 

Mr. Robert Poppe, of Sonoma, introduced some carp froF Germany 
h1873 and claims that his mere the first German carp introduced. Mr. 
O’Meara calls both L( Freuch carp.” Are both Cyprinus carpi0 B 

REPLY BY PROFESSOR BAIRD. 

There is much uncertainty as to what was done in tlio way of intro- 
ducing ca8rp before the efforts of Mr. Poppe, in 1872 ; but  while i t  is 
doubtless the fact that Captain Robinson brought over fish, there is 110 

certaiuty that they were the genuine carp. I am inclined to think t8hnt 
they were the Prnssian carp, an allied fipecies much inferior in value. 

A so-called carp is Sound in great abundance in the Hudson River. 
I have seen wagon-loads brought up by a single haul of tho seine. 
These appeared to mQ, when 1 saw them, to be hybrids Between gold- 
fish and the Prussian carp. 

In former times it wag very difficult to obtain perfectly pure breeds 
o*f carp, as they were lteyt largely i n  the same waters with goldfish, 
With which they hybridize very readily. 

The improvement in the stock is due almost entirely to the Germans, 
neither Prance nor England yet having anything bttter than tho old- 
fashioned variety, which is of poor quality. 

. 

WASHINGTON, D. C., March 16,1884. 
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144. -SEVERAL OPINIONR UPON HOW T O  CATCII C A B P .  

Compiled by CHAS. W. SMILEY. 

In  response to numerous requests for information as to the best way 
to  catch a few carp at  a time, and without draining a pond, I have ex- 
amined the principal English sporting books, and have extracted wliat 
they have to say on this sulgect. The first item, however, is by ill1 

American mho understands fisliiag for carp. 

line done up on a reel with six or seven small lioolrs on tlie line, and 
without any pole. I bait the hooks with stale light bread, which f l o i L t x  
on the surface of the water, and the carp come to the top to suck it 
down. As soon as  they feel the hook they start t o  run and I reel lip 
the line and play with them until I worry tl-iem out ancl land thein with- 
out further trouble. After catching one in this way they become very 
wild and timid, and it is a long time before I can get them to show 
themselves again. I caught duly one with ai1 ang~e-worm.77-~sCAlc 
REID. 

WITn L I N E  AND IIOOIL-"wheIi 1 fish for Carp 1 have a fifty-foot 

SAINT LOUIS, Mo., August 21, 1883. 

BAITs.-''Carp are esteemed among the richest fresh-water fish we 
have in the kingdom, and are as cunning as  foxes. Tlie angIer, tliere- 
fore, must be 'wide-awake' to catch him, and alsoas patient a8 a saint. 
He may, howcver, fish for him at  any time in the day during warin 
weather. Of worma the blu- 
ish marsh or meadow is the best, but a red worm, not too big, will (lo, 
or a large gentle; of paste, the best is made of bread and honey, and 
the spot intended should be well baited beforehand. In  a large p o ~ ~ l ,  
to draw them together, throw in either grains, or blood mixed with 
cow-dung, or bran, or any kind of garbage; follow tliis with some of tlic 
small baits you intend to angle with. If you fish for carp with gentles, 
pu t  on your hook a small piece of scarlet cloth, about tlie bigness of a 
pea, soaked with oil of peter (by some called oil of the rock), and keep 
your gentles for two or three days in a box smeared with honey; and 
while you are fishing, chew a little bread and throw it in about tlie 
place where your float swims. In this way, with due patience, you 
will prove ,z match for these crafty fik~,~--[Prom Routledg& Hand- 
book of Fishing, London, p, 39.1 

BAITS.--"Carp ere very uncertain. After a shower 011 a warm, damp 
evening, is the best time for fishing. A boiled grecn pea is :I capital 
bait ; also ground-bait with boiled potatoc?s, ant1 bait with half-boiled 
pieces. You cjhould ground-bait overnight. Anything will do Sor 
ground-bait, chicbeus' guts, blood, cow-clung, mixed grains, and greaves, 
mixed with clay. As baits, use paste of all kinds, especially sweet 
paste, gentles, and red worms. 

The bait may be either worms or paste. 
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"A very good way of killing carp is to let the bait sink between the 
lwves of the mater-plants, and gently draw ft up and down till you 
feel :I slight nibble, when the liiie innst be loosed until the fish runs 
away with it. A paste made of comnioii flour and anchovy sauce, with 
a little water mixed with it to prevent sticking, has beeii found good. 
T'm OLD-BOAT METIIOD.--"CW~ may also be thus taken : Take an 

old boat, and fill it with brush-wood or other loose stuff, taking care to 
licep i t  d o ~ n  with large stones. Tie two ropes to tho ends of the boat 
80 as to be able to diam it up again when wanted, and then sink it, 
leaving i t  there for a month or two, so that the carp may haye time to 
get accustolned t o  it, when they will take up their abode in tlie boat. 
After you hare left it in a suficicnt timo draw it out again by the 
ropes tied to i t  for the purpose, and you mill fiud the fish in their hid- 
ing placbes hi the brusiir~ood. It is best to put some food in the boat 
before you lower it."-[Froin ' 6  Facts aud useful hints relating to fishing 
arid shooting," by 1. E, B. C., London, 1S74, page 26.1 

EXPERIENCE.--L' Late in July, lSBS, on a hot surn~ner's afternoon, I 
Was barbtl-fishing in  tlie eddy off Haul Point, Wcybridge, the water be- 
ing quite 20 feet deep and as clear as glass. I did not so much as touch 
a barbel, but took wit11 my single rod three magnificent carp, weighing 
respectively S, 5, and 4 pounds; ten ecls, nine large perch, and 0110 
bream j the c ~ r p  gave quite as much play as trout. Those were all takon 
12-i th the Iob-worui, using chopped worms for ground-bait. 

I ~ A I T  AND RODS.--"AS a general rule, the red worm will be fouud the 
luost liilling bait, but they will a t  times prefer 2% well-scoured marsh- 
woriii or lob. The majority of roach-baits also are usedfor carp. Use 
8 light stiff rod with fine ruuuing tackle aucl a light float, ascertaining 
the depth, if possible, the day before, vhen groiind.baitiug, RS recom- 
l~lcndcd in the  precediug chapter, so as to keep out of sight when you 
C O U ~ I U C ~ C O  fishing, and disturb the water as little as you can. Throw 
it1 a fi.w chopped woruis occasionally while angling, fish 011 the bottom, 
al1d if iii 2% stream strilie immediately there is R bite; but if in still 
Water, or B pond, wait a second or two, till the float goes steadilymder, 
and then fitrj]<o gently, as carp do not take tho bait SO quickly in dead 
water a s  iii a stream, where, unless i t  is takcn dircctly,it is carried 
aR';~y. by tlic current kind is gone. 

PLAYING.--"Whell you have hooked a good fish use him gently and 
Patiently, giving him line, wiudiug in and letting out, till he is ex- 
baustcd. 110 is a n  exceedingly strong and artful fish, and will try every 
1)Ossible incans to get round B post or stump, or iiito the weeds, so as 
to  breuli the line. 

KEIW Q U I E T . - - " T ~ ~  gram1 secret in carp-fishing is to keep quiet and 
fis11 fine. ~oirie aiiglers expatiate on tlie great merits of boiled yreeii 
Peas a n d  1)ieces of c~ierries as w r y  taking baits. One writer advises 

\ w i i l  il11il gentle to be used oii the hook at  the same time, SO as to 
Offkr the carp a choice of h i t s  ; probably, 11:d he suggested that 8 green 

~ 

, 
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pea and a cherry be first placed on the hook, i t  might have been better 
still ; t h e  carp could then have taken vegetables with his dinner and 
dessert to follow. 

To CATCH PRUSSIAN CARP.--LLThere is another species of this fish, 
termecl the Prussian c u p ,  which seldom reaches a pound in wefght ; in 
shape and color it is similar to the ordinary carp, partaking very much of 
the nature of the  goldfish and silver-fish, and like them may be kept, 
when small, in a globe. They are easily caught in ponds during the sim- 
mer months with a small red or blood worm ; fish very fine, with a No. 
10 hook and a very small quill float. It is essential that the beit should 
cover the entire hook and look fresh and tempting. Fish two or three 
inches from the bottom."-[From the Modern Angler, London, 1883.1 

A GAME FISH.--" Carp are in season through March and April, and 
therefore I have advocated the increase of them in the Thames, as 
they would aEord good support when the ordinary Thames fish are out 
of condition. 

How TAKEN.--"TO fish for carp the angler requires to be rery quiet 
and unobtrusive, particularly when they are in ponds. Carp grub for 
their bait along tho bottom, and if the angler keeps quiet and out of 
sight lie may often see them within reach of his.rod, rooting along the 
quiet and shallow water, with their tails or back fins above water. I 
have often taken them when thus occupied by softly casting my float 
and tackle out ,a yard or two ahead of them, in the direction they were 
traveling, aud allowing the. bait to lie on the bottom, when I have fre- 
quently managed to capture the rover. Carp will tako both worms and 
gentles well at times, but farinaceous baits are more in favor with the 
carp fishermen of the present day ; for if there happens to be a lot of 
small roach, perch, or eels in the same pond, as there too often is, these 
will, if worms or gentles be used for ground bait, hasten to the spot 
and eat up most of it before the carp can find it out; and, added to 
this, when you begin to fish, the  first miserable little eel or perch you 
take will drive many of the best carp away j and after you have taken 
two or three, there will hardly be a carp left. 

B A I T S . - ~ ' C ~ ~ ~  will take a variety of baits, as worms, gentles, wasp 
grubs, plain and sweet paste, boiled green peas, and potatoes. Thelast 
is the best bait that can be used, particularly with big carp ; it should 
be about three parts, or rather more, boiled-rather a waxy sort being 
chosen-and the best way of baiting with it is to use a small triangle on 
a single thread of gut, with a small loop to  t h e  other end of it, having 
~1 good big loop in the line to loop it to. TLm take a baiting needle, 
and, hitching i t  to the loop of the triangle, draw the gut through 
thr: middle of the potato and pull the triangle up so as j u s t  to bury 
the hook points in the potato. Then cut the potato round with a knife 
neatly till ic  is about the size of a good.sieed gooseberry, and loop i t  on to 
the Iiiie, the big loop allowing tho bait aiid all to pdss through easily. 
The best way of fishing this bait is with a very light ledger, a small 
pistol bullet being quite heavy enough. The gut should be rather fiqe, 
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but strong and S O I I D ~ ,  as  a big carp is a doughty antagonist, and his first 
rush is not to be snec!zed at. I have been broken in i t  many a time 
When I hare beell a t  all in clifficwlties; arid carp, as they otten run 
Up to 10 pounds or 13 pouiids weight, and even larger, and hare very 
powel.ful fius, want careful 1uai:aging a t  first. They are, too, pretty 
cunning, and will run you into a mass of weeds if they can. 

DISREGARD NIBBLES.--" Never strike whilo a carp only nibbles. Wait 
till he drags the float steadily under, aud appears to be going away 
with it ; when, seeing all c1e:ir and in order about the line and reel for 
a rush, you may hit him martly,  and if he is a big one L L l ~ ~ k  out for 
Squalls"; as his mouth is very tougli and leathery, you may play him 
firmly. Get him away as soon as possible from your pitch, so as not to 
frighten the rest, and land him as far from tlie pitch RS you can. Then 
corne back to the pitch, quietlj throw in a handlul or two of ground- 
Bait, ant1 ~ O I I O W  up with the hook as before, and probably in ten miu- 
utes or :b quarter of an Iiotir, it' tho fish are well on, you may see your 
rush-float ~ ' u i ~ ~ l e - i i i g ~ l j ~ ~ , r r "  agaiu. The best ground bait, of course, 
for th i s  work is boiled potato. 

HATE SEVERAL ~"wTs.~~--"I~  fishing a pond, always bait two, or 
even three, spots if yon can ; so that when the fish are rather alarmed at 
one, yon can rest it  and go to another, castiug in a few handfuls of bait 
before you leave, to dram them back again. Always fish from the shore, 
too, if you can, as carp are shy of a boat, and any motion of the water 
easily alarais them. In  fishiug with the ledger in a stream you would 
diecard the float, and fish as for barbel, by the feel. I n  this case, when 
YOU feel :I nibble, you must yield sonie inches of line a n d  wait for the 
tug that announces n bite. Tliix is lieltl to be, by experienced carp- 
fishers, the best and most killing ~notliod of carp fishing, particularly 
for big fish. Tho great thing is to let the bait and line rest on the bot- 
tom for a foot or two. In this way tho carp sees neither tho line nor 
tho hook, as he caniiot fail to  do if he is curious in float-fishing when 
tho depth is exactly plnmbecl and tlie bait oulg just touches tho bottom. 

OTHER BAITS.--"I linve heard a haricot bean, or even a small broad 
bean, well boiled, spoken of :M a capital hiit, but 1 never tried it. It 
5f.?oms, howover, A very likely bait, I linve no doubt, too, that a lump 
of pearl barley, such as we use for roach, would be a good bait, using half 
a dozen corns; and i t  would be a nice bait to ground-bait with. 

Z'LOATS, &a.-"~n float-fis1iiug use as light a float as you can, aid 
have the shots or sinker a8 far froin the hook tis you conveniently can ; 
and here, too, if you can do it, 1 always find tlislt if 4 inches or 6 inches 
of tho hoolc-gut rests on tlie bottom i t  puys best. A worm or other bait 
only just touching tlie bottom, with a, row of shot G inches or 8 inches 
above it, is very lilrelx to clla~~enge tlie attcntion of the carp, mho at , 
O m  sees somet~iing he  is not aocustomed to, and becomes suspicious? 
To show liow different it, is w11eii tlie lino rests 011 the bottonl, I  ow^ 

tool< a 7-ponxiti carp oil au eel ~ i u e  wit11 a coi~rbe etriiig snocdd wild worm 
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bait. Carp always nibble a good deal a t  the bait before they take it, 
and will often nibble off the tail of the worm, or suck off your paste and 
leave the hook showing without taking the hook at all. In  using pasta 
I prefer sweet paste, made up with honey or brown sugar, to plain, and 
I have heard of paste made of pound cake being greatly affected by 
the carp. Poor old Bill Kemp, now with the majority, a capital old carp- 
fisher a t  Teddington, used to put on a lump of this as big as a large 
gooseberry, and fish it with ledger tackle; and ha used to take a great 
many fink carp.”-[From “Angling,77 by Francis Francis, London, 1883, 
p. 48.1 

u Professor Owen, who is a great adept in the art of carp-fishing in 
ponds, has been kind enough to give me the result of his experience. 
Eis practice may be formulated thus : 
“ 1. The summer month8 are the only time of the year for carp-fishing, 

and the best period of the day is between sunrise and about 7 o’clock, 
after which time they usually leave off biting. 

2. The best bait is a brandling. 
(6 3. He has, however, found the following paste aby no means bad sub- 

stitute ; soft herring-roe worked up with bread-crumbs and wool. 
6‘ 4. He uses the ordinary bottom fishing-tackle with a light Boat, and 

fishes about half a foot off the bottom. 
‘1 My own experience concurs almost entirely with that of Professor 

Owen, except as regards paste and bait, with which I never had any 
sport. I wed formerly to use a plain bread-crumb paste, but later ex- 
perience has convinced me  that it was a mistake, and that 8 well-scoured 
brandling is the best bait both for carp and tench all the year round. 

‘6 In open waters, however, I employ it in a somewhat different way to 
tha t  adopted by Professor Owen, placing the shot a t  about 2 feet from 
the bait aud allowing the latter to rest, with about G inches of the line, 
on the bottom. The hook for this purpose should be a No. 7, aud t h e  
collar of fine round picked gut, stained. The float should be a light por- 
cupine quill, and it will commonly be found expedient to use a reel, as 
the carp is remarkably powerful, and without this precaution the first 
rush of a heavy fish is very likely to carry away t h e  tackle. A few 
broken worms, thrown in from time to time, are the best ground bait j or 
whole worms, if the place is to be baited%eforehand, in which cas0 the  
depth also Rhould be very accurately plumbed, so as to avoid any dis- 
turbance in the water when the angler comes to fish. Having thrown 
in the bait, it is the best plan to lay down the rod until there is a bite, 
and not to strike until the float goes under or-the more common re- 
sult-moves steadily away. 

“In very weedy places this mode of fishing is not practicable, and then 
the best plan is to fish about mid-water, dropping the bait noiselessly in 
wherever a tempting-looking opening in the weeds presents itself.” 
[From the Modern Prr$cticel Angler,’7 by Oholmondely-Penndl.] 
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Washhgton, D. C. . Aug. 18, 1884. 
- 
vel. PB, No. 18. 

14lL-NOTES ON TRE CULTIVATION O W  PIElEI-MOSTLY AMERICAN- 
I N  PN?LNCE.‘ 

BROOK TROUT.-M~*. DesprBs has written from Nanteuil-en-VallBe : 
‘( I have only 51 small number of fry [of 8ubno fontincclis] from thee 

eggs which yon sent me  last year, about 200. These spccimens, alp 
t’hongh kept under circumstances only half satisfactory, are in very goo4 
Condition, having attained on the average from 10 to 13 centimeters. 
[abollt 4 inches] in length. I think they would have reached a greaten, 
Size if they had been furnished with regular food independent of whab 
they found in their basin. I intend to give this to them in the future?’ 
[hlletin,  March, 1S83, 11. 1G5.1 

CALIFORNIA sbLMon.--ln returning thanks for the salmon egg% 
which hac1 been sent him, Mr. Rathelot has written from Grand-MonC- 
rouge : 
‘( The eggs of the S a h o  puiniiat which jou sent me in December, lSSl.,, 

came very yell. The first, which I placed in a basin in the open a h p  
are large eno~lgli j they have attained ;I length of23 centimeters [about 
8 inches]. Those which I left in m y  laboratory and which I placed some 
months after in the same pond are smaller, not having enjojecl while 
Young the same food as the first, which, in addition to the horse-flesh 
Which I give them, founcl in that stagnant mater little worms and other. 
animalcules which increased their growth. They have endured during: 
the bot weather a temperature of 230 C. [710,G F.]. They live for t h e  
Preeent on very good terms with the blays, gudgeons, barbels, and cram- 
*fish. Towards the last of October 8 quantity of poplar and other leavee 
having falleu into the pond, the water became muc~i  colored. Seeing 
that UJ- fish would not eat, and not wishing t o  pursue the experiment 
further, I was OMigecl to  proceecl to clean out tJx basin. I give these 
details in order to show that the Salmo pinnut does not require A par- 
ticular kind of water.” [Bulletin, Narch, 1853, p. 165.1 

THE UONTROL OF mATERs.-Mr. A. Leroy read from a note on tbe 
de1jopulation ancl Testocliing of the rivers of France. 

Mr. Itsveret-Wattel pointed out, on tlie occasion of this oommnnica- 
tion, the considerable damage. done in the rivers by the inadequacy of 
certain prorisions of tho legislation in regard to fish;by poaching, and, 

’ Trunslationfi of itoms in the Proooodings of tho 8ooidtd ivaiionah3 d’Acolima~ation 

c 

Published iii tho Monthly Bullotiu of the society. Trunslhxl by H. Y. Jorrdl. 
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filially, by the pollution of the waters, which are poisoned by waste 
matter from many manufactories. 

The President of the Society said that,apart from these different 
causes of the destruction of fish, there is another, on which too much 
could not be 1inon.n to call the attentioil ; this is the L'cleansing to a 
clean border," prescribed by the administration for all the little water. 
coiirses. The banks n.ould beconie absolutely vertical walls ; all the 
plants on which fish #pawn woulcl disappear. NOW, it  is precisely in 
tlie little watercourses tributary to the principal rivers that the fry 
especially arc developed. Thus the cleansing to a clean border, when 
it  is not absolutely necessary in order to Sacilitate the running of water 
and to assure the supply of manufactories, ought to be done amay with 
RS ono of the deeply to be regretted causes of the disappearance of fish. 
Neanmhile, far from being an exception, this cleansing is really an ab- 
solute and obligatory practice. From this results an appalling destrnc- 
tion of fish. 
311. Millet remembered that the question of the depopulation and 

rcstocliing of the watercourses has often been the object of particular 
attention on the part of the Society of Acclimatization, which has seen 
many of t h e  measures which i t  has proposed for remedying the evil 
adopted by the administration., Among these measures shmtls the cre- 
ation of reservations for fish, from which excellent results have been 
obtained. More than 820 kilometers [about 610 miles] of navigable 
streams are actually made into reservations, in which all trespassing, 
even that with the floating line, is prohibited for five successive years. 
While recognizing the good effects of reservations, at least in certain 
places, Mr. Raveret-Wattel thought that i t  would be well riot t o  cx- 
aggerate the e%cacy of this measure. In  fact, the reserrations protect 
the carnivorous and destructive species as well as those which are not; 
and the rapid increase of perch arid pike has contributed much of late 
year8 to the diminution of the other species. 

Mr. Millet did not believe that the pike spawned in the reserws. A s  
to the perch, it is easy to destroy the strings of eggs which it attaches 
to the water plants. [Bulletin, April, 1SS I, p. 2GY.l 

In  making an annual report on tho works of the Society in 1SS2, 0. 
Itareret-Waitel spoke as follows : 

WEIITEFISH.--" Important shipments of eggs of different foreign sal- 
monoids have been sent you again this year by generous donors, among 
whom, as always, we have to mention first Prof. Spencer I?. I3nirc1, Corn- 
~riissioner of Fisheries of the United Stat&. About 250,000 eggs of 
the whitefish (Coregonus albux), sent from New York by his orders, have 
reached you in petsect condition, and you have been permitted to under- 
take a very- interesting experiment in the acclimatization of this species, 
the introduction of which in our fresh waters wonId be a valuable achier@- 
ment. Mr. Fred Mather, a member of the Commission of Fisheries, liSLS7 
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. as usual, had the kiudness to lend his co-operation in this shipment, for 
which we cannot show ourselves too grateful. ~ . ' 

CALIFORNIA SALMON.--" Several gifts, likewise very precious, have 
been made to us by the German Fishery Association, which, on the 
proposition of its eminent president, von Behr, has generously made 
i t  possible for you to at6empt the stocking of our maters with choice 
species which are recommended either for the quality of their flesh or 
the rapidity of their growth. Let us recall, moreover, that it is due to 
the gifts previously made to our society by von Behr, that you have 
been able to announce this year the complete acclimatization of the Cali- 
fornia salmon (Salmo quinnat), in regard to which Messrs. Rathelot and 
Clermont have given you interesting details. 

DISH-WAPS.--'~ Knowing that the Society of Acclimatization interests 
itself in a11 questions which relate to the restocking of rivers aud to the 
Protection of migratory fish, the Minister of War appealed to your knowl- 
edge of the subject, mith a view to the construction of a fish-way for 
salmon on the Dourduf River a t  the dam belonging to the powder mill 
of Pont-de-Buis, department of Finistkre. The numerous documents 
which you possess, from the Commission of Fisheries of the United 
Btates and from other sources, relating to fish-mags for salmon, h:~ve 
Permitted you to iuform the administration regarding the diEerent 
systems in use alld the types which are most advantageous, considering 
the cost of their establishment and maintenance as we11 as their ntility. 

CROSS-BREEDING.-"~~~. Seth Green, of Rochester, N. E-., one of the 
veterans of American fish-culture, has given yon an account of his very 
curious experiments in the cross-breeding of different species of salmon. 
Such experiments should be attentively observed, both as a matter of 
scientific iuterest and for the practical results which may be obtained." 
[BuEletim, May, 1853, p. 71.1 

LAKE mouT.-'Mr. des Vdlibres, of Meaux, gave an account of the 
results which he had obtained from tlie fertilized eggs of the great Euro- 
Peau lake trout, and of the Salmo rtamaycush : 
'' The first of these shipments, which contained a small lot of impreg- 

W e d  eggs, roached me in very satisfactory condition. These eggs pro- 
dWed fry in the proportion of 95 per cent. The eggs of the Salino ?tainay- 
cuSh, which were sent to me in great numbers, have been mostly spoiled 

they reached me. I estimate that 50 per cent of the eggs were 
away on their arrival; and during the period of hatching prob- 

ably 15 per cent more died in the egg or perished at birth. I attribute 
these Iluinerous losses to the freezing which took place during the pas- 
sage from America, and which has produced morbid effects more or le85 
active. Immediately after the absorption of their yelk-sacs, the fi.y Of 

zhese two species [8. ?tamuycus1& and the great European lake trout] mer0 
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put into a little canal: derived from the Brasset, a stream which empties 
into t h e  Marne some hundreds of meters away. This little canal, well 
arranged and full of running water, is suitetl to these fish, which are 
growiug in a normal way and will afterwards be set free in the Brasset, 
whence they can spread in the Marue and ascend its tributnries. It 
will not be out of place to remark that the waters of the Marne are 
suited to the salmon family, for trout weighing 101‘ 2 pounds have 
been taken this winter at Meaux itself. 
“In the breeding of which I have the honor of giving you an account, 

I noticed that the Salmo nasnaycwJb grew with such rapidity that in 
two months they were larger than’the great European trout hatchcd 
three weeks earlier. They also appeared more harc:y and more easy of 
acclimatization.” [Bulletin, July, 1S83, p. 426.1 

&ANDLOCKED SALMON.-Mr. Riroiron wrote from Ihhelles, depart- 
ment of Isbre, among other things, as follows: 

In  my last letter I told you that two-thirds of the fertilized eggs of 
your landlocked salmon still remained to be hatched. The hatching 
took place under the best possible conditious, and I had from the wl10lu 
lot only a very few spoiIed eggs, which became white immediately after 
the hatching. As a result of leaving one of the troughs exposed a little 
too much to the sun, we lost about fifty. I put them in the shade, nnd 
think that we have now lost only a hundred in all. They are veiy 
pretty, quite large, and have been taking food for fifteen days. They 
are fed on insects and the larva of the gnat and tho mater-flea. We 
can produce with our six basins Shout a kilogram LZ+ pounds] of insects 
daily.” [Bulletin, July, 1883, p. 427.1 

BROOE TROUT AND CALIFORNIA sALxoN.-Mr. Noordoek-Heg t, of 
Apeldoorn, Netherlands, has written : 
‘( My fish-cultural establishment is succeeding. During the past week, 

under the direction of’ the commission appointecl by the Government, 
Professors Hubrecbt and EIoffman,’I have set at liberty in the Yssel 
River more than 200,000 Sry and 5,300 young salmon a year old. I have 
kept over 100,000 fry, of which it is’probable that a part will also be set 
free, and the rest will remain in my basins until they reach the age of 
one year. I have a hundred Califoruia salmon (Salnto qtbinnat) which 
were born in my basins and are nom four years old. These fish have 
never been to the sea, and Set they are in excellent health. Their 
average length is 50- centimeters [about log inches]. I n  October we 
succeeded in fertilizing a number of their eggs, and the €ry are now 
doing wonderfully well. This fish [Ualifornia salmon] is much more 
hardy thau the Bhine salmon. 

6‘ My experiments with tho Salrno fontinalis, an American trout, and 
a very pretty fish, have also been successful. I had imported eggs from 
America for two successive seasons. Nearly all of the eggs perished ; 
hovever, from the two lotb, we saved several hundred young fish. In 
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October last those of the first lot were eightoen or nineteen months old, 
:ilid-we have ;heady been able to impregnate artificially a few hundred 
of their eggs, which have g i ~ e n  US the xanie number of fry, and all are 
in the best contlition. I am sure that if no disaster occurs we shall 
produce thc Salnio qiiiniiat and the 8alnio fontinalis by thousands. 

‘ 6 1  have had this year more t han  60,000 fry of common or river trout 
and of lake trout [probably European], all coming frorn fish hatched in 
Wy establishment. So there is reason to be plcased, and I woi~ltl be 
happy if I could show you the r‘esults of my work. I haye sent to the 
hternat,ional Fjsheries Exhibition a t  London a model of my hatching 
shed, a plan of tlie esta,blishment, and twenty bottles containiiig fish, 
which were all, without a single exception, born in my ustablishmeut.” 
[&lletin, July, 1SS3, p. 428.1 

BROOK TRouT.-adr. Despres wrote from Nantenil-en-VallBe, among 
other things: 

‘(The preceding parcels of eggs which have been sent me hare given 
Good results. I have a t  the present time a hundred of i?almo fontinalis 
about twenty months old, some of which are niore than 20 centimeters 
[about S inches] long. These are the ones which have received a8 extra 
food horse-flesh chopped up fine. The others, which have had a t  their 
disposal only tho natural food which they were able to gather in a basin 
of considerable size furnished with aquatic plants, show a less develop- 
bent, but their health and yivacity are all that could be desired. This 
experiment in comparison has convinced me  that it is necessary to give 
them, when they aro about sewn or eight mont’hs old, some artificial 
food in ddi t ion to that which they can find in the water, which is prob- 
ably insufficient to allow them t;o attain a good development. 

The specimens of last year are likewise in good condition. They 
as yet too small for mo to state precisely their number. A rise of 

lvater caused ine to lose some of them, because of an unfort’unatearrange- 
lnWt of tho basin which conbAins them. I hare remedied this, and in 
future mill watch wit11 care that a like accident may not happen again. 
%e escaped specimens probably hare gono to grow up in the little 
& h a m  which flows near by the estaNishment.” [ ~ u ~ ~ e t i n ,  February, 
1N4, p. 18S.] 

SALMO UARPIO.-M~. Kleiter, director of tho fish+cultural establish- 
‘lent a t  Munich, announced the sending of 2,000 embrTonic eggs of 
%ltno wrpio, which he was directed to make to the Society of Acclimat- ‘ 
’zatiou on tho part of the German Association of Pifib-culture. A t  this, 
xl[r* R:Lveret-Wattel recalled to mind that the Salmo carpio of Lake Garde 
la an excellent species of trout, which never becomes very large, but 
whose flesh is muoh like salmon and is of an exquisite flavor. 0110 fish- 
Cqltura;l establishment alono, on the shore of Lake Garde, is occupied 
FpltL mL1ltiplying this species, so interestiug to propagate, and remarl<- 

moreover, in this, that the spawning season is continued with cor- 

6‘  

till June. [Bulletin, March, 1884, p. 290.1 
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LAKE TROUT.->k Dubard, of Vilars-sur. Ouche, likewise requested 
a shipment of trout eggs. He wrote: 

‘l1 am encouraged to make this request of you by a precedent which 
assures me of almost certain success. Last year I bought from differ- 
ent persons 3,000 impregnated eggs, nearly all of which were afterwards 
hatched. After keeping them in the hatching apparatus for a fortnight 
I set these little trout freeein a brook of running mater 20 meters [22 
yards, nearly] long by 14 meters [ I j  feet] wide, and there I fed thein up 
to the age of three months on chopped fish without appreciable loss. 
At  this time these young fish had attained ou the average 35 niillilneters 
[1.4 inch nearly] in length. Then, thinking that there was nothing farther 
to fear, I: set them at liberty ip my sheet of water which is fed by many 
good-sized springs. I ought to say that since then I have seen but 
little of them, but this is explained because of the depth of the basin, 
its extent, and the quantity of meeds which cover the bottom. If it is 
possible, I would prefer to receive some eggs of lake trout, which grows, 
as I have heard it remarked, much more rapidly than the other species.” 
[Bulletin, March, 1854, p. 290.1 

LAKE TROUT AND CALIFORNIA SALMON.--1\11. Facet wrote from 
Bernay : 

“ I n  reply to your letter of January 31,1884, inqniriug of me  the re- 
sults which I obtained from some shipments of’ salmon eggs which your 
society was pleased to send to me last year, I will state that the result 
was generally good. In fact, from the incubation of about 12,000 eggs 
of digerent kinds of salmon, I obtained about 10,000 fry, which have, 
op the whole, done well during the four months in which I have fed 
them on grated cooked meat, frog spawn, and codfi~h eggs. But I was 
obliged a t  the end of this period, being no longer able to feed them or 
to keep them in my apparatus, to set them free in the streams of Risk 
and Charentonne. I have taken good care of some speeiniens in my 
reservoirs, but only a few, as I have trouble in securing them from ,two 
great dangers, Ist, the variation iu the depth and condition of tho mater, 
and, 2c1, the voracity of water-rats and otters. 

“In brief, the reports on fish culture, which I have macle for teri 
years have been until ROW, and will be for the future till further orders, 
the same, as far as I cau put in execution industrial fish culture, that 
is to say, to so care for the fish that it cat1 be turned over for consuinp- 
tion after three or four years of living in a closed bash. However, my 
labors have not been without good results I have restocked two mater- 
courses of 8 length of a t  least 24 kiloineters [about 11 miles]. Trout 
there are so abundant that recently, because of an accident which h a p  
pened to the reservoirs of ths  ps-works, the ammoniac water Irilld 
inore than fifteen hundred trout in the course of no more than 2 kilo- 
meters [l$ miles) in the waters of the Charentonne. A fine of more 
than 1,500 francs [$SOD] was imposed ou the gas company. You see 
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from this what an abundance of fish there was. Some months after- 
wards, to my great surprise, the evil was repaired.’ The fish froiii be- 
low, ascending the watercourse, mere sufficient to restock i t  as befOr0. 

“At this time all our natural spawners aro numerous and in good 
condition, and we loolc for the best results. 

“One word with reference to the small number of fialmori which me 
find again in proportion to the young fry set a t  liberty. On the aver- 
age each year I set free about eight thousand young trout from my pnr- 
chases, and about two thousand fry of different kinds of salmon which 
are presented to we. T3T0 ought, then, to find them in the S a m  propor. 
tious; Vut me do not. They report to me each year about fifteen or 
twent,y of these specimens, which is a very slight proportion, as yon 
me, and get for several years I hare  set free especially lake trout and 
Californh salmon. Do they migrste also like the common salmon? 77 

[Bulktilz, March, 1884, p. 300.1 

BEUOK TRour.-Mr. DesprOs wrore from Nanteuil-en-Vall6e : 
“Last Sear I received from the Acclimatization Society some eggs of 

s‘almo font inak,  the hatching of which mas coudiicted under the best 
conditions, and the loss was almost nothing. After the reabsorption !of 
the yelk-sac, which was also accomplished almost without loss, the fry 
mere let run in a basin of obloug shape with a little continuous current on 
abottoln of sard and gravel with water-plants. I.judgcd that with hwvm 
and animalcules their food would be sufficient without having recourse 
to artificial nourishment. 

“At the end of eight months I collected about a third of the frg of a 
size varying from 8 to 10 centimeters [uearly 4 inches in length]. I be- 
lieve that their development woulc~ be greater i f  % suitslbk artificial 
food should be added to that which the young fish naturally fiud in the 
Water. 

“This year I intend to try two methods with the eggs of the Salnto car- 
Pia, which have been seut me. I would be glad to try them also with 
&me eggs of tho SaZmo fontinalis, if the Society can spare a few. 
I “Tho best food, which causes no loss because of congestion of the gills, 
would be the living prey; but it is almost impossible to procure this 
in Sufficient quantities to supply laboratory basins. In default O f  this, 
I hare given them with moderate success raw meat, which was tender, 
and reduced almost to a paste aud then mixed with water; the ground 
flwh of little fish gives the best result. 

“My Salmo fontinalis are still in my basins. I would like to know 
whether they can live long in captivity, as the common salmon of Frsnce 
cannot. I am inclined to believe that they can, because their skin and 
shape show that they nro of a, variety of trout, either the common or 
the salmou-trout.” 

Mr. Raverot Wattel remarked, on the occasion of this letter, that the 
8 a z ~ ~ ~  fontinalis, which is more generally and properly described to-da Y 
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under the name of 8alveliuus fontinalis, is an American species of gray. 
liug ( Omble- Chevalier), which inhabits the little watercourses rather 
than the lakes, whence it gets its common name of lwook trout, in the 
United States. It is an excellent fish, of sluggish habits, which can be 
raised easily and advantageously in closed basius. [Bulletin, March, 
1884, p. 301.1 

, 

BROOK TROUT.-Mr. Gariiier, president of tho Linnaan Society of 
Northerri Prance, forwarded a report of Mr. Lefebvre, on the results ob- 
tained from eggs of different species of salmon forwarded by the Accli- 
matization Society. Mr. Lefebrre states tliat he has succeeded in p r o p  
gating Salmo fontinalis, and that by means of artificial impr6guation 
he has obtaiued hybrids from this species and the common tkout. The 
eggs have been furnished by one species and the milt by the other, 
and vice versa. The crossing of grayling (female) and S’almo fontinalis 
(male) has been less successful, and only a few fry were obtained. 
[Bulletin, March, 1881, p. 308.1 

TRonr.--Nr. Leroy wrote from the country seat of Roussainville : 
u I have the honor of acknowledging the receipt of some trout eggs. 

They arrived in good condition except five, which I fear are spoiled, 
and ten whose existence seems to me doubtful. I have not thrown 
them away, nevertheless, but hare placed them for hatching in the dif- 
ferent vessels. My three sets of hatching apparatus are placed each 
under a tap, from which flows, without cessation, spring-water a t  the 
temperature of 80 C. [460.4 F.], all in a halfdarkened room. These 
eggs appear to me to be in an advanced period of incubation ; two or 
three hare hatched already.” [Bulletin, March, 1884, p. 308.1 . 

SALMON, TROUT, WHlTEFISH, &a-Mr. Wagner, director of bridges 
and roads, and manager of the fish-cultural establishment of Bouzey, 
wrote Srom Epinal : \ 

4‘ Duringlast year (lSS3) we received from the Acclimatization Society 
some eggs of Salmo ,aamaycush, S. fontinalis, S. salar subsp. sobago, ‘ 

Coregonus albus, and C. marcma. These eggs were in very good condi- . 
tion and hatched well, in the proportion of 80 to 100, with th6 exception 
of the landlocked salmon which gave only 60 to 100. The fry of the 
two kinds of Coregonus, after the sacs were reabsorbed, were distributed 
in the fish-pond of Bouzey, which is supplied bj. the brook of Avibre 
i ~ s  well as by the waters of the Moselle River, and whose maximum 
depth is 15 meters [492 feet]. Moreover, we succeeded in raising a hun- 
dred of each of these two  species on the hatching tables by means of 
little fly larvm, microscopic insects, and finely strained beef’s brains. 
These fry wero kept in a basin 18 meters deep, and have attained a 
length of 0 centimeters [3& inches, about]. 

( 6  The young of Salmo namaycush, 8almo fontinaliq, and landlocked 
salmon were raised on the hatching tables by meam of insects, fly 
larva, and beef’s brains. In June they were placed in breeding- 
trenches of from 4 to 5 decimotcrs [about 15. to 20 inches] in depth, 
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Supplied by running water, aud their food has been continued with 
minced horse-flesh. The young of Sulmo namaycush and 8. fontiitalia 
have succeeded well and hare atkained a length of from 10 to 13 centi- 
meters j but the Ia~~dlocked salmon hare not given the same result. All 
these fry were kept during the winter in the lower trenches of the 
hatching shop, aud in the spring arc to be distributed in the outside 
basins and preserwd a t  tho establishment. Last antumu wo uoticed 
that the males were full of milt, but that the feinales hail no eggs ; be- 
sides inany females have died. There are still sixty of these f r y  mliich 
weigll frorn 250 to300 grams [about SQ to 10; oun‘ces aroirdupois], aucl 
we \rill try to keep them for reproduction, if possible. 

“ I n  1SS2 me distributed some fry from little Fera of the I Jak  of 
Constance, in the ash-pond of Bouzey, and we had this winter the satis- 
faction of‘ catching specimens from 18 to 28 centimeters in length. 

‘6 I avail myself of this letter to ask the Society to send us, if i t  is 
possible, some eggs of Salnio puinnat, 8. namaycush, a i d  8. foiztinalis, in 
order to distribute the fry in the fish-pond of Bonzey and in the reser- 
vations of the Moselle, while preserving a fern of each species at the 
establishment.” [Bulletin, March, 1884, p; 397.1 

$AI,MoN.-Mr. Bartet, chief engineer of bridges and roads, gave the 
folloming account of results obtainedfrom eggs of the different species of 
salmon which were distributed by the Society and placed for hatching in 
the aquarium of TrocaciBro : 

“Sixty per cent of the eggs were successfully hatched. The food 
Which was given the fry at the beginuing was mud-worms choppedfine 
and afterwards whitefish, also chopped fine. Their growth has not 
h e n  rapid ; and the young fish are yet in the inclosed water, a d  have 
not been set free in the river. During the first four months after the 
hatching me lost many of these fish, and now oulya tenth part remains. 
Befoi e placing them in one of the aquarium troughs and taking them 
out of the hatching apparatus, we kept them, for about two months, in 
an intermediate basin 5 decimeters in depth, with ~1,  bottom of pebbles. * 

The less mortality \pas produced in the hatching apparatus. 
“ That apparatus consists of eight troughs placed in a row one above 

the other,each trough being 50 centimeters long by 20 ceutimeters 
\Vide and 15 centimeters deep, whose inner walls are sheets of glass her- 
metically sealed., It is RuppIied by water from the Vaune, which is pre- 
viously filtered through a sponge contained in a terra-cotta pot, from 
which the discharge is about 150 liters an hour. The eggs wore placed 

‘‘ The hatching is conducted normally ; that is to say, it takes place in 
alJout six weeks after impregnation, and t h e  reabsorption of the umbili- 
cal 8ac occupies the same time. The temperature of the water is kept 
at between 9 and 100 C. [about 600 17.1. The surviving fish, put to- 
gether in a common trough, are in good health.’) [Bulletin, March, 1884, 

Screens formed of a framework of wood and a rod of glass. 

1’. 308.1 
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146.-NOTES ON THE HlSTORli O F  THE FISH-H00X.C. 

B y  R. CHHELSTENSEN.” 

The fact that prehistoric hooks are but seldom noticed in museums 
is not owing to their rare occurrence or rare discovery, bht to their small 
size and to tpeir appearance, which is not apt to strike tho eye j 110s- 
siblj-, also, because they closely resemble other implements and are 
therefore easily confounded with them. The number of undoubted fish- 
hooks, however, is large enough to show that angling is om of the most 
aucient occupations. 

The oldest fishing implements, however, correspond very little to the 
newer idea which we connect with the word b L  fish-hook.” As loug as 
no 1ne t~~1  vas employed there was no materitl from which a real hook, 
ans~verjng to our ideas of the Rame, could have been made ; there was 
moreover uo type of such an implement. On the other h a d ,  the idea 
was readily suggested that, if fish could be caught by means of a har- 
poon fastened to a line, without inflicting a lnortal wound, the same ob- 
ject might be reached in a still more satisfactory manner if the fish 
could be caused to swallow a harpoon or arrow-head fastened to a line. 
Anglicg is therefore of more ancient origin than net-fishing. The oldest 
hooks which have been found are shaped like an arrow-head, having 
one and sometimes two, three, or more smaller or larger well-pointed 
beards. The museum of the Antiquarian Socioty of Prussia, in Konigs- 
berg, possesses a number of such hooks. All these hook8 show very 
careful workmanship, and are of such slender form, so well adapted to 
the nature of the material (bone or horn), as to Favor the supposition 
that this article has been in general use for some time, aud h a y  gradu- 
ally undergonevarious improvements. These implements date from the 
Neolithic Age (secong period of the Stone Age), and their enormous 
size will couvey an idea of the size of fish caught in thoso times. A 
similar implement from the same period is preserved in the Royal ML- 
aeum at Dresden, but its shape so closely resembles that of an arrow- 
head that it is impossible to distinguish it from thie. 

Hooks made of flint are very rare. Two which hare been found in 
tho Swedish province of Sk%ne furnish ample prooP that $he Scsndi. 
naviaus were likewise acquainted with angling at a verr early period. 

, Frequently small fl int  splinters having a bont point are found, showing 
evidences of workmanship which in  some cases were ovidently meant 
to bo tied to a handle at their thick. end, and which probably in  this 
way have served as hooks. An implement made of horn iind preserved 
iu the Konigsberg Museum, above referred to, also fiLvors this expla 

~~ ~~ ~~ 

L L  Zur Geecl~ichte de8 dvgelhakene,” in Deuiache Fi8~/~9ci-Zei tung.  Translated b?. 
HERMAX JACOBSON, Vol. IV, Nos. 12 and 15, Stettin, March 2.2 and April 12, 1891. 
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nation. It will not seem strange that implements of so unassuniing a 
' character but rarely fixit1 their way iuto our museums. The fact, how- 
ever, that augling has, till withiii a comparatively recent period, bee11 
the favorite iuode of fishing, much more so than net-fishing, finds further 
proof' iu the circumstance that in  the houses of the lake-dwellers a t  
Schussenried numeroils remnants of pike and of #ilurus glanis have been 
found, but none of any other fish. 

A seeorid :tnd entirely difl'erent form of hoolrs, shaped like a wea~er'8 
shuttle, vas known in very ancient times; the central portion was eon- 
nected with the line, and thereupon entirely enveloped in the bait, so 
the fish might swallow it  whole. This method has still been preserved 
in ciome parts, where eels are caught by ineaus of a darning-needle fast- 
ened to the liiiu and almost 'hid in the bait. 

Tliere has been a steady development from the arrow-head to the real, 
bent hook, as is shown by ail implement which is preserved iu the 
museum of the cLSociety for Pomeranian History and Antiquity" at 
Stettiu. This rare piece mas fouud imbedded t4 feet deep in marl near 
Ikcltlies, district of Rurnmelsburg, in Pomerania. Its material is bone, 
and a t  its inner bend the marrow-side of the bone is laid bare, showing 
that tho bone was not sawed lengthwise but crosswise. This gave to 
the implement a much greater degree of durability, axid produced the 
outlines of its form a t  the very beginning of the work. 

Even the double hook was einployed before metals came into use. 
Such a double hook was made from the autlers of 8 stag, and founcl in 
one of the habitations of the lake-dwellers in Switzerland. A t  first 
sight it presents the appearance of grotesque clumsiuess, but on closer 

' observation it; is seen that the hollows (especially the one on the right 
side) me a pretty exact facsimile of a modern hook. It will, therefore, 
not seem improbable that the eccentric position of the center of gravity 
was iiot accidental but intentional. Only the right liook is pointed, its 
form being better adapted to its purpose, and lisving a tendency.to turn 
upward j that is, it is better calculated for catching fish j while the left 
hook \vas probably intended for fastening the bait. 

We have more hooks from the  Bronze Age, which in Eastern Germany 
extended to the fourth and  fifth centuries. Their material being more 
Pliable, they assume lighter and more slender forms ; they have as yet 
00 beard; but artificial bait, though in its simplest form, seems tohave 
been employed a t  that early time. The Historical Museum at  Liibeck 
Possesses some hooks which are made of thin bronze leaves with very 
sharp poiuts. They have probably served as small metal fish. I am in 
doubt, however, as to the use of the holes found in pairs in some of 
thein. It seem all the more probslble that these implements are arti- 
ficial bait shapecl like fish, as some of the South Sea Islanders were in 
the habit of employing drtificial bait even before they knew the us8 of 

' metal. In the collection above referred to there is an implement of this 
kind consistiug of a, long auci narrow piece of mother-of-pearl, to  which 
a hook made of horn is tied firmly. 
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The plclest iron hooks known are those fount1 in the rampart's of Old 
Liibeck. As Old Lubeck was surprised and entirely dehtroyed by Roce, 
Prince of Riigen, in 1138, and as the new city was not built in the same 
place, the period from which these hooks date is well defined. The 
smaller of the two is evidentlr much older than the larger, and the 
properties of the metal have been so little utilized as to justify the sup. 
position that this  hook dates from the beginning of the Iron Age, while 
the liirger is clearly of fiuch morerecent date. Here we find well-known 
forms reminding us of the hooks which we used in our boyhood's days. 
There is, of course, as yet, a great dflerence between these hooks and 
those found in the ramparts of Old Liibeck, for even the most inexperi- 
enced boy would hardly use such gigantic hooks, and even in those days 
so clumsy a beard would have been laughed at  ; but as to its general 
plan this hook does not dif€'er much from the well-known hooks formerly 
used in Germany. 

I will mention an old ditrre which wae found near Alt-Bliesdorf, dis- 
trict of Ober-Barniui, and uow in the collection of Mr. Wsllbauni in 
Sucom. It has the size and shape of a tablespoon without a han4le, but 
is quite flat, and made of copper. At  the broad end there is a hole €or 
the line, while the pointed end is iiiclosed by a shuttle-shaped double 
copper cover (resembling a shell), from which protrudes 2% medium-sized 
iron hook of good shape. spoon aud hook are, therefore, firnmly con- 
nected by this corer by means of three pegs. This implement very 
closely resembles the spoon-shaped darres which are still in common 
use. 

The merit of having fashioned hooks from steel, according to rational 
principles, and answering manifold purposes, belongs undoubtedly to 
tile Xnglish. Max von dem Borne has described these hooks in his 
n.e]l-known work '' AizgeZ$sclmei" (Line fishing) in the most exhaustive 
nianner. During the year 18SO many diflerent forms of hooks have 
been brought to our uotice through the Berlin Exposition. Some of 
these hooks have been developed in certaiu localities independent of 
other forms, while sonic aro the artificial products of industry, nnd have 
been thrown into the market to await the verdict of the fishing public, 

~ m o n g  the hooks peculiar t'o certain localities I first mention the 
Japanese hooks. These have very small beards, and are made of thin 
mire, which is more pliable than elastic; this is all the more surprising, as 
the Japanese are unexcelled in the manufacture of steel. If, therefore, 
they give their hooks a certain degree of pliability, this is probably inten- 
tional, and may perhaps be explained by the circumstance that their entire 
fishing apparatus is exceedingly fine. In Berlin they exhibited rods 
Ineasuring G mefers in lenkth, with a very thin point, and a line which 
throughout its entire lengt,h has only the thickness of a thin horsehair. 
At the first glance it \\'ill be seen that these hooks are entirely original, 
and considering the very high degree of development to mhicli line-fish- 
iiig has attained in Japan it cannot be doubted that these variousforms 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 285 
are carefully adapted to certain definite purposes. If we only knew 
these purposes we would undoubtedly learn much' from tho Japanese. 
Many of these forms hare been adopted by English manufacturers. 

The artificial fly also bas golie through a course of developinelit in 
Japan entirely peculiar to that country. Those which were oneuhibitiou 
in Berlin consisted of hooks of the smallest kind given in our illustration; 
the head is of brass, perfectly round, with a dia&ter half that of the 
-width of the hook, the body is either red, black, or gold colored, or has 
all three colors. Prom the head six to eight brown hairs run along tho 
body, extending t r ice  its length, and surrounding it on all sides; every- 
thirlg a,bont it displays an elegance and accuracy of  workmanship which 
need not fe:br comparison with the finest English flies. 

In  Switzerlilnd, in the canton of Tessin, a peculiar form of hooks has 
been employed from time immemorial. They have no beard, and au 
exceecliiigly fino arid long point, and are used for chtching Salnio thy- 
mallics, trout, and (( may-tisli.n 

The Chinese produce clumsy imitations of English hooks, but their 
own hoolissare peculiar, having exceptionally small beards, not on the 
back of' the point,, but on the .&le. This is of great importance, for the 
beard which is commonly usod, and which is on the inner side or back of 
the point, has two tlisadmntages ; in the first place, it is as unbvorably 
located as possible for the rapid entering of the hook, vvbich therefor0 
frequently does not catch ; a113 in the second place, i t  is inclined to 
corne out of itself, for wlieri i t  enters, a hollow space is created between 
the beard and the lower brnd of the hook, which is prevented from 
closing up by the portions of the hook which surround it on three sides. 
Wheiiever the person holcliug the line momentarily ceases to pull, the 
hook gets a chance to slip back, and the beard but too readily find$ 

I tho necessary space to glide out of the mouiid without catching any- 
where, espebially when the parts where the hook has entered are Jean 
md possess but little elasticity, ae is the case with the pike. But iP 
the beard is placed more or less on the side of the point, this offers 
the importnnt atlvantage that the beard does not hinder tho entoring 
Of the point ; the hollow space referred to above will also be crested, 
but it is not, tw in the corninon hooks, between the beard mid the bend 
Of tho hooli., but, on the side of the latter, and is'conseque~itly less in- 

. clined to close up immediately. The point of the beard, moreover, does 
not lie right over the center of the hollow space, but close to its edge. 
Even if the hook should slip back, ths  beard will always keep close to 
the edge of the wound, and will, in most cases, fasten itself soinowhere, 
thus preventing the hook from slipping out entirely. Placing the 
k r d  at the side of the point, therefore, offers two decided advantages, 
Without having a single disadvantage ; and it is really surprising that 
"Rnufacturers have not given mor0 attention to this matter. 

Of new forms which have recently been brought into the market, the 
following deserve special inention : 

1, Longshauks, or hooks whose handle la twice as long as is corn- 
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monly the case. This secures a steadier aim, the injurious angle is de- 
creased, and makes a much longer extent of gut line possible. Tlie 
place where the gut line touches the point of the shank is mucli less 
exposed to any motion, and the frequent breaking of the gut at this 
point is avoided. These hooks, however, are as a general rule only 
suited to such bait as will cover the entire shank. It certaiiily speaks 
well for these hooks that they were almost simultaneously adopted both 
in England and America. 

2. Warner’s needleqe hooks. The new catalogue of J. Waruer 8.z 
Sons, Redditch, shows a whole series of differently constructed spring 
double hooks (eight in number). Other hooks of this kind hare been 
known in Germany for  some time; a hook of a pasticularly practical 
construction was exhibited a t  Berlin by the firm of Bradford & Anthony, 
of Boston, Mass. 

The same firm bas introduced a hook which substitutes an entirely 
new principle for the beard. As the tongue mliich takes tlie place of 
the beard acts like a spring, the mouth of the fish will, in biting, slip 
past the point of the tongue, almost without meeting with any resist- 
ance, and from that moment any loosening of the hook by accident be- 
comes impossible. Unless something tears or breaks, the fish is hope- 
lessly canght. The considerable angle of this hook mill give no trouble, 
considering the ease with which the slencler point enters ; in fact, it 
proves an advantage, because the catching capacity of the hook is 
thereby considerably iucreased. The i~rinciple unclerlyitig this Iioolr is 
doubtless rerx ingenious, and uuless unforeseen difficulties hinder its 
practical application, we probably stand a t  the thrcsliold of a iiem 
epoch in the history of the fish-hook. 

147.--CALIFQRNIA T R O U T  P L A N T E D  I N  RQANOXIE R I V E R  IN JULY, 
1883, R E T A K E N  I N  JUNE. 1 R R 4 .  

By MABSHALL JMelDONALD. 

There was received to-day, by express, from Capt. J. W. Sampter, 
Big Spring, Roanoke County, Virginia, a California trout weighiug, 
when fresh, about 10 ounces. This mas taken in Roa,nol<e River in the 
vicinity of Big Spring, and is one of 50 planted therein in July, 1553, 
having been hatched a t  Wj-theville, Va., in March, lSS2, from eggs 
titken a t  Baird Station, California, and forwarded by express to Wythe- 
ville. 

Captain Sumpter states that this is the third trout taken, the otliers 
having been returned to the river. He says there are B great many 
small ones, about an inch long, in the branoh and the pond, running in 
schools of 10 or 16 each. 

WASEINGTON, D. C., June lG, 1884. 
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148.-THE B I B B  OF &AWE GHAmPLAIN. 

B y  C. HART RIERRIAM, IVl. Ib. 

[From e lettor to Forest end Streem, published February 22, 1883.1 

The principal market fish of Lalie Champlain are: 
Perch, Perca americana,, Schranck. 
Wall-eyed pike, Stizostedium vitreum (Mitch.), J. & C. 
Blhck bass, Micropterus salmoides (Lac.), Henshall. 
Pickerel, Esox Zucius, L. 
Lake shad, Coregonus clupevormis (Mitch.), Milner. 
Ivlullet, iVyxostoma macrolepidotum (Le S.), Jord. 
Bull-pout, A W ~ ~ U Y U S  vulgaris (Thomp.), Nelson. 
Eel, Anguilla, rostrata (Le S.), DeRay. 
Sturgeon, Acipenser rubicundus, Le Sueur. 

~ 

The above list is not supposed to include all the food-fishes of the 
lalie, but those that are coin~nonly sold in the markets. Of these, the 
pikc, black bass, pickerel: and “lake shad” are by far the most im- 
portant, each averaging froin 3 to G pounds in weight, and retailing at  
Plattsburg for 124 cents per pound. A few bass are taken with the 
hook and line and some are Apenred j with this important exception all 
the market fish are caught in nets. 

What is here knomii as “lake shad” is a true whitefish, equal iu every 
respect to t,he mhitefish of the Great Lakes. How it came by its local 
name I cannot imagine, unless, because of its superior flavor and the 
abwnce of shad in Lake Champlaiu, the early inhabitants thought they 
Would do it, houor by giving it the name of the most esteemed of the 
food-fishes of the world. It freqnently attains the weight of S pounds, 
and individuals are sometimes taken that turn the scales at 10 mcl even 
12 pounds. 

The mullet 
aVerages from 2 to G pounds in weight, though sometiines gromitig to 
be much larger, and retails for G cents per pound at  Plattsburg. The 
buIl-pout weiglis’a pouncl or a little over, and sells for 8 cents per 
Pound, dressed, or 20 cents per dozen fish, undressed. Tlie eels average 
from 2 to 5 pounds, a8nd sell for 20 to 50 cents a piece. 

The sturgeons weigh from 20 to 100 pounds each, and bring, a t  Platts- 
burg, 10 cents per pound, dressed, and S cents undressed. Many are 
speared every spring when they ascend the river to spamn. They rim 
I1P the Missisquoi with great regula,rity about the 24th of May, but bhe 
dam at  Swanton, vt., prevents them from rettching their OM spiiwning- 

hence, after remaining less than forty-eight hours, they return to 
Whether the spawn is deposited on their way out I have been 

to ascertain. On the 24th of May last, a miller speased one from 
the bridge at Bwanton that weighed S S ~  pounds, measurec1 G feet 1 incli 
i‘ length, and contained a bucketful of spawn. Several others were 

in tho shallow rapids under tlie bridge at this time. The next 

Tho perch are small and sell for 10 cents per dozen. 

lake. 
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morning sturgeon were seen sporting “like porpoises” in the deeper 
mater bdow, after which they immediately returned to the lake. They 
occur a t  Swanton with such surprising regularity that ninny of the iu- 
habitants keep spears in readiness for them, and I am’told that they 
rarely vary more than a clay or two in the time of their appearance. 

The only fish markets of any importance on Lake Champlain are a t  
Burlington, Vt., and Plattsburg, N. Y., the fish selling for R trifle less 011 

the Vermoiit side. The hotels do not generally patronize the markets, 
but purchase direct from the fishermen. Practically, all the fish are 
taken in nets, and those caught afterthe latter part of April cotne mostly 
from certain parts of Grand Isle, which belongs to Vermont. Iu n’larch 
and  April seines are set to catch the fish upon and on their way to tlic 
spawning-beds. Last spring (1882) there were six large seines in the 
Missisquoi Biver below Swanton. Few escape to deposit their spawn. 
The same method is practiced in other rivers, and I am credibly informed 
that for a period of six weeks each spring from 30 to 40 barrels of fish 
are shipped daily from the north erid of Lake Champlain alone. Most 
of them go to New Pork. Inquiries a t  Rouse’s Point disclosed the sig- 
iiificnnt fact that an average of 25 to 30 barrels pass through that place 
daily “for a period of a t  least five weeks in the months of March and 
April.” In  tho spring of 1878,20,000 pike died in a small pond in 
which they were placed to await 4i a raise ” in the market price. 

Locusr GROVE, N. Y., Pobruary 15,1883. 

149.-A L A N D L O C K E D  SALMON UAUGIAT I N  E R T E  UANAL. 

E p  WATTS T. LOOMES. 

[From 1~ lottcr t o  Prof. S. F. Baird.] 

I have just received a line from Capt. L. A. Beardslee inclosing yours 
asking about the LL California salmon” caughthere. The fish mas caught 
in the Erie Canal a t  this place, and was, according to Seth Green, a laud- 
locked salmon. A large number of landlocked salmon w a e  placecl 
within two or threo years past upon the headwaters of the Moose Bker, 
and the any here from there is easy. 

A large number of California salmon were placed in the Nohawk at 
this place ten or more years ago, and so far as I know were never heard 
from. If they visited the sea they coulcl not get back, as  Cohoes Falls 
Rtands in the way. 

LITTLE FALLS, N. Y., May 28,1884. 
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16O.-ON TlIE POSITEON A N D  C)PPARAGTPER O F  TIIE BPSHING 
GROUNDS O B  TIiE GULB O B  DIEXICO. 

B y  SILAS BTEARMS. 

[From lottors to Prof. S. F. Baird.] 

I can furnibh but a general idea of the position of the .Gulf fishing- 
grounds. We have our courses nnd exact spots to go to, bu t  I do not 
think that in so gcneral a search ns the Albatross proposes to make 
they would be of much use. 

Our experience has been bliat wherorer thore is rocky bottom there 
is good fishing. So far we have found none below 40 fhthoms, when 
the rocks end and the muddy bottom begins. Onr present fishing- 
grounds extend along tho edge of deep mater, ai. e., 40 fakhoins from a 
Point southwest from Pensacola light to the neighborhood of south from 
Cape Saint George. Inside of this belt are numerous small gullies con- 
taining coral, but they are iiearly fished out and are rather hard to find. 
In Our range the-inshore spots are inost numerous in 17 fathoms south 
from Phillips, or Ocala Inlet. Everywhere south of Capo Saint George 
good bottom is found closer to the shore, in fact within 2 or 3 miles of 
it. 

In this section rocks occiir in ridges and knots rather than in gullies, 
Q d  the fauna is largely different. I think that the character of the 
fishioggrounils of the coast would be well illustrated by csamining 
along the following courses : Starting just north of Key West in lati- 
tude 240 50’ N., longitude 820 W.; steer northwest 136 miles, then 
p i n g  grailnsl~y from the inshore to the offshore grounds j then ttwn 
inshore northeast half east to reach the grouper groundoin 7h fathoms, at 
a 1Joint much fished by the Eey  West smacks. From this point, if the 

is followed by steering northwest by north 65 miles, iiiany of the 
grounds as far as Anclote Keys, of‘ probable futuro use to Lampa and 
Other places neabr by, wouldbe found; then steer westby riorth half‘ north 

miles to go over tho grounds lying OB Cedar Keys aiid to reach the 
eastern limit of the Pensncola, Mobile, and New Orleans fisheries. AS 

stated, west of this point i t  is only necessary to run along the edgo 
Of deep water to gain a good idee of t h e  bottom, the fishes, &e. 

There is an area, marked doubtless on most of the charts, in longitude 
‘‘O w., latitude 290 N., which we think is shoal aiid would €urnish good 

If it is found to be what we suppose, it would be very con~en-  
‘Ont for the  New Orleans vessels. We are interested to learn the results 
of e”Periments with trawls in these maters. 

 PEN^^^^^^, X’LA., December 7, 1883. 

As can bo seen from a chart i t  extends much farther OB. 

Bull. U. 8. F. U., 84-19 
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RED SNAPPEES AND POMPANO.-I send by express today a little 
box containing a bottle of fine sand-worms, a bottle of sponge-like stuff 
which the red snappers are now feeding iipon, and a few of the pompano 
shells. During the past month the red snappers have not been biting 
well, being filled with this Rpongy matter. We have not noticed the 
same bind of food in sucli abundance before this, and 1 have.had a good 
chance to observe such things. A short time ago 1 had examined 450 
large snappers’ stomachs, and in only one case found a n j  thing but the 
matter that I am sending. 

The ‘6 pompano shells ” are, the favorite food of the pompano. It is in 
pursuit of them that the fish come in shoal mater along the sea beaches. 
The fishermed claim that wheu these shelIs wash ashore, pompano are 
present. We are getting pompano and other shore fishes from Tamps 
and vicinity. Other kinds, like the bluefish, have not appeared this 
winter, but I tliiuk they mill come back some time. 

Snappers are rapidly becoming scarce. 

PENSACOLA, FLA., March 8,1884. 

151.-A CALIBORNIA BALMON TAWEN I N  JAMES RIVER. 

BY W. RUSSELL RQIBINSON. 

[From D letter t o  M. McDonald.] 

It gives me pleasure to report to you the capture on the 16th instant, 
about 20 miles below the city, in a herring seine, of a California salmon 
of‘ !) pounds’ weight. The fish was kept for m e  several days, but the 
messenger not finding me it was cut up and sold in the market. The 
fishermau bringing i t  t o  niarlict did not know what it was, bu t  it was 
recognized by a fish-dealer \vho purchased it for $1. This dealer is 
familiar with salmon, as he very often gets on order small lots of the 
Atlantic salmon frozen from New Yorlr dealers. The piiilr flesh and fat 
condition is inentioned by a gentleman who bought a part of it, and 
the remains of the head place beyond doubt the fact of its being a sal- 
mou. I do not know whether it was male or female. It appears to me 
highly improbable that the only 8almon enteriug the river ehould be 
caught, and I have high hopes of others being reported. I have seen all 
the important dealers, and oil’ered controlling price for any other that 
may come in; I hope to send you a fresh epeciiiicu on ice. May not 
climatic or other causes, as yet uot understood, be the reason for such 
a long delay in the return of the fish from the Rea. Mr. Paliner and 
our association are very much cheered. I t  is a pleasant break of the 
monotony that has hung over the James River salmon questiou for 
these many years. 

RIUIIXONP, VA., 26,1884, 
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152.-THIANICI O F  T E E  EXECUTIVE COMMITTEE O F  THE LONDON 
I N T E R N A  XIONAL FISE11EKIES HIXPIIBITKON F O R  TIIE P A R T I C I P A -  
TION BY THE UNITED RTATICHil. 

B y  JAMES It)USSELL LO WELL. 

[Dispatch No. 6GG, to Hon. F. T. Frolinghuysen, Secretary of State.] 

I take great pleasure in transmitting herewith a copy of a letter ad. 
dressed to me by the chairman of the executive committee of the great 
International Fisheries Exhibition, London, 1883, requesting me to 
couvey to the Government of the United States the special expression 
by His Royal Highnew the Prince of Wales, by the president, and the 
members of the executive committee, of their gratitude for the admira- 
ble manner in which our Government has so effectively and generously 
responded to the appeal for co-operation in the past exhibition. 

I am also requested to bring to the notice of the Government of the 
United States the valuable services of Professor Goode and other gen- 
tlemen in organizing the American section of the exhibition and in the 
jury department. 

LEGATION OF THE UNITED STATES, 
London, November 19, 1883. 

LETTER FROM MR. EDWARD BIRKBEOK, CHAIRMAN, TO MR. LOWELL, 
NOVEKBER 16, 1883. 

I am desired by His Royal Highness the Prince of Wales, the presi- 
dent, and by the members of tho executive coinmittee of the Interna- 
tional Fisheries Exliibition to request your excellency to convey to the 
froverninent of the United States the special expression of their grati- 
tude for the admirable manner in which tho Government of tho United 
States has so eflective~y and generously responded to the appeal for 
Co-operation in the past exhibition. 

It has been a matter generally acknowledged by all classes of the 
commuuity that it was impossible to conceive a better interpretation 
of the wishes of tho proulotcrs of this exhibition than that so method- 
ically and so ably rendered by the learned and experienced staff of 
gentlemerl mho mere charged by Prof, Spencer F. Baird to give the 
benefit of their experience and advice to us. The rapid organization 
and the specially successful arrangement and decoriition of the UiiitctL 
States court have been the theme and the general m3miration of tlie 
Public, and I trust that me may be allowed l o  request you to bring 
under the notice of your Government the eminent services of the 
learned Prof. (3. Brown Goode, mho has so worthily and actively repre- 
sented the Commission of Fish and Fisheries. His services have not 
only been of an administrgtive character, bpt tbe wtive part which he 
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has taken in the conferences and in the discussions which have taken 
place throughout the exhibition were acknowledged to be of very great 
benefit and advantage to all those coucerued. 

We would wish also to bring under yoiir excellency's notice the ser- 
vice of the assistant commissioners, Messrs. Earll, Bean, Clark, and Cap- 
tain Collins and tlie gentlemen in charge of special exhibits, who Iiaw 
so ably carried out t h e  duties intrusted to them by your Qorernment. 

And, further, we cannot conclude without expressiug our gratitude 
for the eminent services rendered in the jury department, for the whole 
of the Exhibition, by the following gentlemen, namely, Messrs. Enrll, 
Hitchcock, Russell, aud Clark, arid d s o  Captain Collins and Lienten- 
ant McLellan, who were so good as to undertake the onerous duties of 
t h e  jury work. 

(The great International Fisheries Exhibition, London, 1883. ltoysl 
HorticnituraI Gardens, Exhibition Rokcl, Qouth Kensington.) 

LONDON, NovenzbZr 16, 1883. 

153.-PBOPOblED P R O P A G A T I O N  OW O A T F I 8 M  A 8  A WOOD-lirIUIX. 

B y  DAVPD S. JORDAN. 
[From a letter to Prof. S. F. Beird.] 

I feel very favorably inclined toward the catfish for the purpose men- 
tioned. The two best species, so far as my experience goes, are Amiwus 
nebulosus and A.  ntelas. The white cat of the Potomac (A.  albidus) is 
good looking, but I have bad no experience with il in life. 

A .  itebulosus (catits : atrarius) is the common cat of the Schnyllrill? 
Delaware, Hudson, and the Great Lakes. It is the species so success- 
fully introduced into the Sacramento: and it is now daily in large nii~u- 
bers sent to t h e  San Francisco markets. I should suppose thiit some 
seining point on the Great Lakes or the Delaware River would be the 
best place to get this. 

A.  melas is darker and grows rather smallw. It is very hardy and 
grows rapidly, getting its full size in about three years. It is widely 
distributed, but I have found it commonest where I was  borii, i l l  the 
Genesee country. I had these on the farm, when n boy, :tnd reared 
thein in a large frog pond, fed by rains only. They are a t  least not in- 
ferior to the other in hardiness or in quality as food. 

Of the larger cats A. nigrioam, reaching a, weight of 35 to 50 pounds, 
is probably the best. In the South are numerous others of which A.  
natalis, also a small species, seems to promise most. But for the North 
and for other countries, A .  nebulosu8 is probably best worth trying. 

INDIANA UNIVERSITY, 
Bloomington, fi td. ,  April 30, 1884. 
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154~--1LllROOIC T R O U T  FROM MQNADI\’OUW L A R E  A N D  ,CRIATINE 
LAKE, N E W  R A M P S H I R E .  

By T A R L E T O N  W. B E A N .  
Currutor of Fishes, National Museum. 

With reference to the trout recently received from Mr. Kalter J. 
Greenwood, Esh and pime warden, Dublin, N. H., I have t’he following 
communication to make : These trout have also been made the subject 
of a letter to Mr. Richardson from Mr. J. H. Kimball, of Hillaborough, 
N. H. ; they have been referred to, also, in the Boston Journal of March 
22, iinder the title of’‘L Dublin Trout;” and are also mentioned in Forest 
and Stream of March 27,1884, page 170, secoad column, under the title 
“A Peculiar Fish.” 

A€ter a careful examination of the individuals received from Mr. 
Creelinrood I arrive a t  the conclusion that they are the common brook 
trout (Sulvelinus f o n t i d i s ) ,  diEering in no respects, SO far as I can 
see, from the usual type of the species excepting in their pale colore- 
tiou and few verinilion spots--rariations which 1 have freqnently ob- 
served in trout from widely different localities. I n  order to aid in deter- 
miuiug the species 1 record the following chasacters of the Monadnock 
Lake trout, : 

It js a &lcel inw without hyoid teeth. The gill-rakers are 15 or 16 
in number; there are about 116 tubes in the Inters1 line, the number of 
rows of scales of course being much greater. The eye equals the snout 
in length and is contained 4& times in the leugth of tie lieud. The 
maxilla reaches a little beyond the vertical from the posterior margin 
of the orbit and is nearly one-half as long as the head. The origin of the 
dorsal is nearly midway between the tip of the snout and the root of the 
upper caud:d lobe. The length of the pectoral is one-sixth of the tote1 
without cn,udal. Dorsal, 10 j anal, 10. Coloration, silvery gray on the 
Upper parts, whitish below ; pectorals, ventrals, and anal largely ver- 
miZion ; verillilion spots on the sides, few in number. 

WASHINGTON, D. C., Ayril6,1886. 

THE DUBLIN TROUT. 

[From tzlo Boston Journal of March 22, 1864.1 

’The peculiarities of Dublin trout have caused the speculations of 
anglers and others, during tho last half century at least, and as the 
subject seems to be revived by the Dublin fish wardens, the following 
letter from Professor Agassiz, written about twenty-five years ago, mill 
be interesting. After some male specimens were seut, as Professor 
AgaS6iz requested, ho wrote that the examination of them only con- 
firmed his previous opinion that the trout wero specifically distinct, 
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adding that there must be others like them found elsewhere, a s  nature 
did iiot mako a distinct species for one little locality; this last letter 
cnnuot iiow be found. 

DZAR SIR: I duly received the two sl)ecimens of trout which you 
have forwarded to me. They reaclicd Cambridge in a perfect state of 
preservation, and I was iiot a little surprised on examining them to 
fitid that they belonged to at1 undescribod species. I hare careiully 
compared them to-day with a11 the trout occurring in the United States 
which I have thus far been able to secure. froin Lake Superior to Lab- 
rador, and as far south as they reach, and I find them to differ specifi- 
cdly from all. As the specimens are a11 three fcmales, I should bo 
much obliged if you would secure some inales for me. Should so-called 
h k e  herring, or whitefish, as they arc also called, be found in your 
waters, which I aupposc to be tho case, I would be much obliged if you 
could secure some o f  these for me. 

Allow me to close by returning my best thanks for the specimens 
you have sent me, which I have at  once put up in m y  museum.-L. 
AGASSIZ. 

CAMBRIDGE, MASS., OctoBer 12. 

THE CRISTINE LAItE TROUT. 

I have examiued the trout recently receired from Cristine Lake, 
New Hampshire, whence they were ficut by Mr. S. M. Gramford, and 
fiud thcrn to be Salvelinus fontinalis (Mitch.) Gill & Jor. 

The proportions :lid other specific characters are the same as in the 
Monadiiock Lake trout recently reported upon, but the coloratmion is 
digereut. The grouucl color of' the side8 sild iipper parts is a rich 
purple, the sides arc? profusely ornamented with crimson spots, aud tho 
pectorals, ventruls, mid caudal, even uow, are largely suEused with 
vermilion. Another peculiarity of tliese trout is their elegant shape. 

WASHINGTON, D. C., April 8,1884. 

155.-$NAWEO DESTXCUCTIVE TO OABP. 

B y  RUD. HESSEL. 

[From letters to Prof. S. 1". Beird.] 

During the past few days a great many snakes' have appeared a t  the 
ponds, ninny of which hare been killed, a8 follows : August 4, 1G ; Au- 
gust 5, 32 ; August 6, 62 ; August 7, 32 ; August 8, 39 ; August 9, 14; 
August 10, 15; August 11, 21. This makes 221 snakes killed in one 
week. 

In  the smaller makes I found from 0 to 15 young carp, and in the 
larger oues sometimes over 25, besides undigested skeletons of fish. 
They coutaiued no frogs or tadpoles. We can, therefore, see that one 



BULLETIN OF “HE UNITED S’f!ATES PISB CO%fAfISSION. 293 

medium-sized snake devours 40 young carp per day, for they digest very 
quickly. That would make for 226 snakes 9,000 carp per day, and 
63,000 per week. That number is correct, sir I and i t  shows that snaked 
are more injurious than crams, hetons, auel other birds, 

I kill them by shooting, oftelltiines seeibg only a small part of the 
head jn the water, or hiding beneath water-plants. I hare hnd oppor. 
tunity to see how they catch the young fish? and how they devour them. 
An old-wall constitutes their best hidiug-place. I often shoot them 
sitting in the cracks of the old wall, the head looking outside, watching 
the poor littIe fishes. 

UNITED SIATES CARP PONDS, Augu.st 12, 2883. 

August 15 and 16, T did not kill any snakes, by reason of the low 
On the following days I killed 72: August 17 temperature and rain. 

62 j August 18, 7 j August 19, 8;  August 20,5. 
UNITED STATES CARP PONDS, Augzist 20,1883. 

The snakes, so numerous in the ponds for some time past, liave almost 
wholly disa,ppesred. During ,the past five days I shot only 3, though 
watching closely for them. Since July 1 we have killed over 900, mostly 
by shooting. 
UNITED STATES CAIW PONDS, August 26,1883. 

During the past week 1 killed about 160 snakes in the west pond. 

UNITED STATES CARP PONDS, ij’eptentber 25,1883. 
To-day I killed 19. All bad young carp in their stomacha. 

100.-WHAT MUSK-RATS SORIETlMES EAT. 

]By CHARLES CARPENTER. 

LFrom e letter to Prof. S. F. Beird.] 

An old trapper, who trapped for years in the marshes of Sandusky 
Bay, tolls me that musk-rats usuallqrlive on the roots and tops of water- 
plants, but in severe winters, when the water freezes deep, they do eat 
fish. 

The winter of 1842 and 1843 I spent on Put-in Bay Island (South 
Bass Id.). I trapped and speared a little. It was a severe winter. The 
Shallow water froze to the bottom, and on opening some houses, I found 
half-eaten Ash in them, which, I think, were black bass. I n  one house 
I found the remains of two fish of good size. 

A few para  ago I 8aw 8 musk-rat on the ice before my house, and on 
hiring at him with a spy-glass, saw he had a large fresh-watur clam 
Which he was trying to open. Mr. S. G .  Goodrich in hjs Animal Ring- 
dom, page 483, says, “In winter, when hard pressed, they sometimes 
devour each other, and when one ia wounded the others eat him.” 

=LEY’S ISLAND, OHIO, JUll%Ury 29,1884. 
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167.-TIIIE DEBTlZUCTION O F  CAMP B Y  TI€= RIUBIL-RAT (PIBEE 
ZIPLETltlICUU).--DIIIET~ODB O F  TILAPPING THE KODENT.  

B y  HENRY W e  ELLIOTT. 
* 

[Abstract.] 

On June 10, 1883, I placed forty choice goldfish in m y  pond. ‘Later 
in the season the water became low and so clear that the contour of the 
bottom and the contents of the pond were exactly revealed. On August 
25 only five goldfish remained, but these had grown remarkably. No fish 
had been seen dead or injured, though the pond was constantly under the 
eyes of myself and family. No geese, ducks, turtles, water-snakes, bit- 
terns, or kingfishers had been noticed about the pond ; and, concluding 
that the fish had escaped a t  the outlet pipe, I placed a wire screen over 
it and dismissed the subject. 

Towards the end of September I saw a large musk-rat in the pond, 
but the anirnad saw me a t  the same time and instantly disappeared. As 
I kaew well that there were no musk-rat burrows in the banks of my 
pond, I concluded t h a t  i t  must live in A 6-inch tile-drain that scrved 
as an inlet pipe. Accordingly I immediately put a common steel-trap 
into the tile, and had the Ratisfaction of catching the musk-rat a few 
days afterwards. A neighbor told nie that this vas the destroyer of my 
fish, but I answered that t h e  authorities denied A fish diet to the musk- 
rat, declaring i t  to live upon vegetables, grain, and mollnsku. I began 
to think anew upon t h e  subject, however, and called upon another neigh- 
bor, who has a large carp pond. Like mgself, he mas unable to account 
for tho loss of his fish, but on drawing OK his pond and finding oiily one 
largo carp instead of the hundreds he should have had, and discovering 
seven or eight musk-rat holes in the banks, he concluded that these 
musk-rats were the came of the destruction and disappearance of the 
fish. I have since learned that carp ponds in Virginia, Pennsylvania, 
and Illinois have been robbed and the fish destroyed by musk-rats. 

The attbntion of fish-culturists should be quickly drawn to this danger, 
aud the prompt destructiou of the  musk-rats niay save much loss in the 
propagation of carp and goldfish. The nocturnal habit of t,he musk-rat 
in feeding renders trapping the only practicable method hy which to 
get rid of this pest. A common steel-trap should be set, placed under 
the water at the entrance of the musk.rat7s hole, a stout stake being 
driven into the bank above and the chain securely attached to it. The 
musk-rat when either coming out or going in is likely to step upon tlre 
flat trigger and is ~~utught;, when it may essily be killed. * 

‘The American Field, of October 20, 1883, gives tho following instructions for catch- 
ing musk-rats : 

“Get half a i lox~n of N(iwhouso’s steel-traps. Sot them near tho odgo and undw tho 
water in about 1 inch of water. Pot  upon a stick slanting out over the wntor and in 
front of tho trap, a picco of parsnip. Set tho trap lightly. This mill cntch evory 
mutrk-rat, they beiug vogetablc eaters its well as fish eaters.”--(?. W. 8. 
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The hog-like character of carp in plowing up the bottoin and banks 
of the pond, thereby keeping the water muddy and rcriclering them- 
Selws inrisible, enables tho entrance to the musk-rat’s burrow to be 
Concealed until the water is drawn off. The fry and older carp stupidly 
Poke themselves into these burrows, thus inaking themselves an easy 
prey to these active rodents. When ice forms, and the carp settle 
niiinb and, torpid to the bottom, then, in my opinion, the ravages of the 
musk-rat are most to be feared by the fish-culturist; but before that 
time he should get rid of these pests.” 
CLEVELAND, 01110, November 1, 1GS3. 

B y  C. HIAEZT RPERRIARI, RI. D. 

That the musk-rat is not commouly considered a fish eater is evident 
from the absence of reference to such habit in the publishecl accounts 
of the aniinal. Robert Kennicott is, so far as I Iiave bcen able to as- 
certain, the only author mho meutions this trait. He SilJ’S : ‘‘ Except 

eating inoll~islrs,  an(^ occasionally a dead fish, I mi not aware that 
tbis species dq)art,cl from a vegetable diet.” [“ Qnadrnpecls of Illinois 
Injurious and Beneficial to the Farmer,” 1857, 11. 106.1 

At a meetiiig of the Biological Society of Wasliington, hold in the 
National Musenm, Dccembcr 14, 1883, Mr, I3eni.y W. Elliott spolro of 
the “Appetite of the Musk-rat.” He stated that in certain parts of Ohio 
the muslr-rat dict great injury i o  carp pouils, not only by perforatin’g 
the banks and dams and thus letting off the ‘i\atcr, but also by actually 

and devouring tile carp, which is a sluggish fish, often re- 
Wining motionless, 11alf buried in the mud. In the discnssion that f d -  
lowed, Dr. lCfason C-)riiham Eilzey said that from boyhood he had been 
famililtr \rith the fact tilat the musk-rat sometimes eats fish. In  fact, he 
had seen musli-rats in tlie act of devouring iidi that had recently been 
caught and loft, lipon tho bank. Tho president, .Dr. Oharles A. White, 
narrated :b tsiinilar experience. 

On the 7th of Fel)ruarY, 1884, I brought this subject to  the notice of 
the L i u n ~ a n  Society of New York, a,nd asked if  &ny of the nicnibers 

Dr. Edgar A. Mearns said that 
‘e bad long been familiar with the fact, and that it was 110 iincoinmon 
tbiug to see a n~uslr-rat munching a dead fish upon tho borders of the 

Eiarshes aloug the Hudson. He has shot thein while so engaged. 
‘1;--------- 

dsto  of Novombor 16, 184, Dr. IIossel, suporiutondent of tho aover~lmont 
carp POUC~S at ~ a s ~ i i i i g t o n ,  snyk : (( T ~ O  rnus1c-rtbts linvo now taken to thoir miutrr 

aud not ouo is to bo found st tilo ponds. Four weeks ago I sniolcod out 011 
their holm with anlphur and saltpotor. I tliorl filled thorn up with onrth.”--C. W. S. 

tho inuslr-rat to be a fish enter. 
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He further stated that the musk-rat is very destructive to nets, destroy- 
i n g  the fishermen’s tykes in scores by entering them in quest of fish aud 
then tearing the nets in order to escape. 

Dr. A. K. Fisher said that a t  Sing Sing, N. Y., he had often known 
musli-rats to enter fykes, sometimes drowning, but oftener escaping by 
gnawing the meshes, thiis doing considerable injury to the nets. He 
supposed they entered the nets because placed in their line of travel. He 
further stated tfiikt he lmew tha t  fxkes made of fine wire mere used with 
siicccss in capturing these animals. 

Mr. William H. Dall, the well-known Alaskan explorer, now of the 
Coast Siirvey, kindly Favors me with the following: “ I n  July, 1863, I 
visited Kauknlree, Ill., on a collecting tour for river mollusks. You 
know how muslr-rats throw up mounds of the shells they dig out. I es- 
amined many of these for uwios, Qc. On several I saw the skeletons 
of fish (chiefly sncliers, I believe), partly or wholly denuded of their 
flesh, aud showing the marks of musk-rat, or, a t  least, rodent teeth. I 
also saw the shell of a common mucl-turtle so gnawed and iri  the same 
situation. I did not see the animal in the act of feasting, which, I be- 
lieve, is done chiefly a t  uight; but I have no doubt that the fish and 
turtle were eaten by the musk-rat as well as the mollusks associated 
with them in  the same pile.” 

Under date of March 5, 18S4, I received from Dr. Fisher the most 
valuable record r e t  obtaiiied concerning tho habit in question. Dr. 
Fisher writes: “A few days since two young men were fishing through 
the ice for piclrerel, with live bait, a t  Croton Lakc, Westchester County, 
New York. Several tiines they were troubled by having one of the lines 
pulled violently off the bush and run out to its full length. Finally 
they saw t h e  line start again, and pulling it up quickly thay landed 9 

large niisk-mt on the ice.” 
Hero i s  an authentic instance, not of a musk-rat eating dead fish on 

the bank, but of actually capturing a live fish in the mater under tho 
ice. Il’ortuuately the fish was attached to B hook and line, aud the 
musk-rat was caught and killed. 

I n  the year 1820 there appeared in a NemYork newspaper (The States- 
man) a series of articles entitled “Letters on the Natural History and 
Internal Resources of the State of New Pork, by Hibernicus.” They 
were reprinted in book form in 1822. Their real author was Governor De 
Witt Clinton, B man of letters, eminent as a statesman, distinguislid 
as a scientist, and justly celebrated as a philosopher. I n  tho ninth lot- 
ter he speaks of the musk-rat as the most formidablo foe of the canal, 
stating that i t  perforates the banks and thus lets off the water. Re* 
pecting this animal as a fish eator, he says : ‘6 In  winter, when tho water 
is frozen, musk-rats go under the ice and prey on t h e  fish. They are 
very destructive to trout, which is alrcady in the canal.” 

LOCUST GBOVE, N. Y., March 29,1884. 
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159.-NOTES ON A D I S E A S E  A F F E C T I N G  CRAWPIOX€ I N  GEEMANY.* 

B y  C. RAVERET-WATTEL. 

The disease affecting crawfish, which is now doing so much da’mage 
in France, rages with perhaps even more severity in some parts of Ger. 
many and Austria, where this epidemic is the object of the research of 
many investigators whose labors have often been mentioned in the 
BuZZetin of our society. One of the last numbers of the periodical of 
the German Association of Fish-cnlturet contains some information on 
this subject which has seemed to me worthy of recapitulation, because 
it states Borne new facts which it- may be useful to record. 

Max von dem Borne, founder of the important fish-cultural establish- 
ment at Berneuchen, has observed the progress of this disease in the 
Mietzd River,$ a stream GO kilometers [about 33 miles] in length, which 
flows from the Lake of soldin and empties into the Oder Biver near 
Clewitz. The Mietzel, which is unfortunately obstructed by eight dams 
which hinder the passage of fish, is a stream abounding in fish, and 
n1Oreover greatly esteemed until recently for the abundance and size of 

“At  Berneuchen,7’says Max von dem Borne, “where the river belongs 
to me for about 10 kilometers [about G miles] we have also this year 
(1883) takeu inany crawfish, which have been made use of at  the time 
of reproduction.77 During the first foTtnight of September they begau 
to see these crustaceaus leave the water and scatter along t h e  banks 

several yards. On tho 10th of that month they could still make a 
~ o o d  catch. But soon a sort of migration took place; the crawfish 
semed to flee, to abandon the Mietzel. Numbers of them, large and 
sm811, dead or dying, could be found daily on a horizontal metallic lattice 
placed at  the mouth of the brook for trout. Most of them mere muti- 
lated, having lost oue or more members. On September 14, sixty of 
these cruStaceans, kept in a well-boat in the middle of the river, died in 

mass, oncl on procceding to fish the river on the lGth and 17th, it was 
‘eamed that there way not a single living crawfish left. 

It was iIi 1880, and from the Odor, that the disease began to invade 
The following year it ascended as far 

as the dam of the metallurgical works a t  Eutzdorf. I n  lSS.2 it appeared 
further up. Finally, in 1883, one could see it gain ground and hasten 
its advance from month to month, for, during the month of October 

it passed over two dams. The waters of the Mietzel are not pol- 

From tho Bulletin Hensue1 de la SodtdNa- 
lionah d’AcoZimatatioii de France. Fobrutcry, 1A84, p. 200. Translated from the Frenoh 

crawfish. 

lower course of the Mietael. 

-- 
*La  maladie dca .@crevisses en Allemagne. 

8. p. JERRICLL. 
Circulat-e des Dmctaohm Fiiacherei-Verein, 1883, No. 5. * von Clem Boruo, Die Krebqeet in Cier hfielza?. 
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lilted by waste matters from any manufacturing establishment; tho 
appearance of this epidemic, therefore, cannot be attributed to this 
cause. Moreover, symptoms of disease have never been noticed among 
the fish inhabiting this river. 

Max von dem.Borne proceeded to experiments, which seem to shorn 
that the cause of the disease is found, if not in the water, a t  least in the 
mud of the river. 
'' I caused to be sent me by a leading fisherman of Soldin (a locality 

further up the river than Bernenchen, and not yet contaminated) some 
perfectly healthy cramfish, which I placed in a cemented trough a t  my 
establishment. This trough was traversed by a strong current of mater 
coming from the Mietzel, and t8he bottom was covered with a, layer of 
mud taken from the same river, but no diseased or dead crawfish was 
put in this trough. Nevertheless, at the end of nine days all the heslt,hy 

.crawfish which I had placed there began to shorn signs of diseasc, 
and in a day or two afterwards all were dead. I always noticed tho 
following symptoms : The crawfish contracts on one side j it continually 
rubs its head and eyes with its walking clams ; the whitish color of tho 
lower part of' the abdomen becomes red ; ancl tho animal lies on its back 
and dies. It is worth saying, however, that the crawfish whicli I placed 
under observation on the 15th aud 26th of last November havo remained 
perfectly healthy up to the present, and they are even occupied in 
spawning." 

At  the request of Max von dem Borne, von Linstowx, physician of 
the staff-office a t  Hameln, has given special attentioil to this disease 
among crawfish, and the examination of a great number of these crus- 
taceans which he has made leads him to admit that he is certainly in 
the presence of a parasitic disease. Dr. voil Linstow has d s o  stated' 
that the disease propagates itself il; ascending watercourses. As soon 
as they feel tho disease the crawfish become restless. Gener:~lly they 
leave the water, w a d e r  around on the banks, ancl on the way ns~lnlly 
lose some claws and often their pinchers, and finally they lie on their 
backs and die. 

Like Max von dem Borne, Dr. von Linstow believes that the mater 
contains the cause of the mischief, and that i t  serves as a whicle for it. 
He has seen, i n  fact, t h a t  jf healthy crawfish coming from localities :is 
yet uncontaminated .are placed in streams wliers tho epidemic rages, 
these crustaceans are quickly attacked by the disease and destroyed ill 
a little while. 

Dr. von Liustorv s sp  : ' 6  The researches made with a, view of discosr- 
ering the causc of the evil have given rise to different opinions. Ac- 
cording to Professor Hare, of Munich, the disease might be caused b Y  
the trematode, now for a long timo k!iornn im&x the name of n i m n c c  
cirrigerun2, which might invade the musclea of cramfisli iu  gmt t  11u1n- 
bers. My attention was then immediately directed to this pawsite, bat 

He said : 

* ilfitthoilnngen (lee Berm Dr. von Linoloiv in Hanieln iilcr die sogenunnts Xvebspe6t. 
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1 have not found a single member of this species in the many diseased 
or dead crawfish which I have examined. I n  consequence, it is per- 
fectly clear to me that i t  is uot this parasite which does tho mischief. 
1 will meution some leeches, some BruncRioBdella astuci, Odier, and B. 
parasita, Henle, as well as some psorospermic corpuscles 0.18 millime- 
ter [.0059 inch] in length, a few of which were found in the thorax 
of certain crawfish. By analogy with what takes place in various 
Contagious diseases, some persons have been led to think that R crypto- 
gamic growth could be the cause of the mischief. But the rcsults 
reached in following out this hypothesis have been entirely in the nega- 
tive. On the contrary, it is certain that nearly all the organs of the 
diseased crawfish-the tissues of the heart, the cavity of the stomach 
and also of tho intestines, the nerve ganglia, most of the muscles, the 
adipose tissue, the gillp, &c.-are full of a multitude of little ovoid, cellu- 
lar substances, which sometimes accumulate in such quantity at cer- 
tain points that the organs are torn asuuder. This accounts for the 
fhquent loss of clams. These ovoid corpuscles measure 0.02 millimeter 
[nearly .0008 inch] in their longest diameter aud 0.013 millimeter 
[about .0005 inch] in their shortest diameter. They can easily be 
colored red by picrocarminic acid.” 

How do those corpuscles get into the orgaiis of the crawfish 7 This 
is difficult to explain. We do not find that they make any kind of mo- 
tion, evc+n When we get theu  from crawfish which have scarcely 
ceased to live. It is supposed that these cellules spread progressively 
in the water during the decomposition of the dead crawfish, and that in 
this new condition they coiitinuo a cortaiu development. “1 have no 
doubt,” says Dr. vou Linstow, ( 6  that they beloug to the animal king- 
doni and to the sub-kiugdom of Protozoa, and it is probable that in it8 
Perfect state the parasite should be classed among the Gregarinida or 
the Aiu~obea.~7 I 

The question of learning whence these corpuscles come, and how we 
Can protect the crawfish from them, remaim as yet entirely unanswered; 
h t  a step is taken towarcls its solution when w e  discoverthe enemy to. 
be opposed. Henceforth the problem to settle, as Dr. von Linstow con- 
tinues, mould be, so Dr. Leukart thinks, that of the cultivation of this 
Parasite outside of the organs of the cmwfi8h ; and if its derreloprnent 

be attained under these conditions .\I e shall doubtless arrive at  the 
d@terminntion of the question by wIiat ineaus and in what maniier the 
Parasite finds its way into the tissues of the crawfish. 

When we consider the difficulty there is to distinguish, without the 
of the microscope, the diseased crawfish from those which are hoalt,hy, 

b cau ask whether tho consumer has not some risk to run from the put- 
ting up for sale of crawfish which were already somewhat affected. The 
%ly, Dr. von Linstow &firms, is that the crawfish, evon though diseased, 
can be consumed without any fear, because the protozoan which causes 

, 
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the disease is not among the number of the parasites of man, and also 
because it is inevitably killed by cooking the crawfish. 

In  conclusion, I mould add that according to Mr. Oscar Micha, who 
carries on both at  Berlin and a t  Cologne a considerable trade in craw- 
fish, a few very young crawfish are beginning to reappear in many of 
the streams where extermination was complete and whore no attempt 
a t  restocking has yet been made. Now, a6 in these streams no adult 
crawfish was able to escape destruction-when, on tlie one hand, the 
immigration of individuals coming from uncontaminated localities seems 
improbable, and when, besides, we meet no specimen of an age capable 
of reproduction-we are led to think that the yonug crawfish which ap- 
pear were born before the invasion of the epidemic, which they alone 
have been able to resist. I n  this case the immunity which they would 
have e~ijoyedshoulcl be attributed to the fact that thevery young crawfish 
have the habit of burrowing and passing the first part of their existeuce 
at a great depth in the beds of the rivers. I n  their holes, where they 
often are more than a meter [yard] from the water, no doubt they can 
escape the action of certain noxious influences and of cert,ain principles 
of disease carried by the water. ThuO it could be explained how the 
epidemic, which could have brought about the disappearance of all the 
crawfish of a river, has nevertheless spared those crustaceans which 
were out of its reach under the protection of a thick layer of earth. New 
observations will doubtless permit it soon to be settled in this respect. 

~QO.--PIAOATS BQR THE SO-CALLED F A T T E N I N G  OW O Y S T E R &  

B y  JOHN A. RYDER. 

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

You have sent me  some letters regardiiig Weems’s floats Sor fattening 
oysters. What their structures are like 1 do uot know, but doubtless 
60x118 one has a patent on them. 

The simplest and most practical fitructures of the kind which I liav0 
seen are the storage and fattening floats used by Mr. Conger, of Frank- 
lin City, Md., and now in use by all the shippers and planters in  tb0 
vicinity of Cliiucoteague Bay. I have already described them hriefl9 
in my paper on the result of the work a t  Stocktou, although I hare 
been informed that lsimilar structures, or rather structures serviiig sim- 
ilar purposcs, are in use on the oydter-beds along the shore of State11 
Jslaud, New York. 

It is probably a fact that in all of the8e contrivances they take ad- 
vantage of the effect produced by fresher water upon oysters which 
have been taken from slightly &Al te r  water. Tho planters of ChinW- 
@ague call this ‘‘ plumping the oysters for market.” It daes not mea* 
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that the oysters are augmented in volume by the addition of substan- 
tial matter, such as occurs during the actual appropriation of food, but 
only that the vascular spaces and vessels in the animals are filled with 
a larger relative amount of water due to endosmose. It is a dealer’s 
trick to give his product a better appearance in the marlcet, sild as 
such I do not think deserves encouragement, but rather exposure. 

Mr. Conger, who claims to have been the originator of the floats used 
in Chincoteague Bay, has actually resorted to warming fresh water to 
600 P. in minter by steam pipes running underneath the wooden in- 
closure surrouiicling the “fattening” or “plumping” float. une good 
“drink,” as lie expressed hirnself to me, renders the animals fit for sale 
and of better appearance. 

Couger’s floats are simply a pair of windlasses supported by two pairs 
of piles driven into the bottom. Chaiiis or ropes ~rhicli mind upon the 
Windlasses pass down to a pair of cross pieces, upou which the float 
rests, which has a perforated or strong slat bottom, and arini 18 inches 
to 2 feet high. These floats I should think are about 8 feet wide and 
16 feet long, perhaps 20. These structures are usually built alongside 
the wharfs of the paclring and shipping houses and are really a groat 
Convenience in conducting the work. 

- - _  

WASHINGTON, D. C., November 1, 1883. 

‘‘ WEEMS’S” FLOATS FOR BATTENING AND I M P R O V I N ~  OYSTERS. 

we have jnst comnienced our business and have very flattering pros- 
pects of success. I inclose a letter received from one of our patrons, 
which I \Till be glad if you will kindlyread and return to TUB. 

On Saturday last I took a load on one of our floats (about 6 p. m.) 
and returned the oysters to the party’s wharf Sunday afteruoon. The 
Oysters were ~hucked Monday morning. Before they were fiitteued, a, 
tubful fihuckcd G quarts ‘6 ordinary 77 and 2 quarts “ selects ”; after they 
were faltenecl the saine quantity shucked G quarts l L  ordinary” and 4 
Warts 6‘  selects.” Besides the increased quantity, the party said the 
coWtion aIld flavor of all were much improved. The water i H  yet coin. 
Paratirely warn]. but as so011 as we have a good frost that will cool t h e  
water me are coifictent of getting rnuoh better rosnlts. 

The process until now has been a moriopoly (although the means used 
are greatly iiiferior to our float), controlled by Mr. D. D. Blsllory and 
his successors, Messrs. A. Boot & Sons, who used their process with 
Beat satisfaction and profit. Messrs. H. P. Heniing\~ay & Go., L. W. 
Couns&nan & Go., and William Taylor, esq., of this city, have had 
cOWderable expericnce iu  fatteuing oystem, and it will 110 doubt agord 

pleasare to give you auy information on the subject you may de- 
sire.-~. N. COX, ixunager. 

’ 

~ ~ L ! F $ M O R E ,  MD., October 25,1883! 
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The result of our experience with your float, coupled with our thorough 
practical knowledge of oysters, enables us to pronounce your float a 
success, and we recommend its use to every oyster-packer in the 
country. 

We think you can with safety prepare to do a large business in float- 
ing oysters, as a single practical test mill demonstrate beyond :I doubt 
the great advantage in tho may of increased quantity and improved 
quality and condition of the oyster after floating to be gained by the 
use of your float. Your charge of 5 cents per bushel €or the use of 
your floats is very moderate and reasonable. 

If  you can do the work, and will make i t  known that yon m e  pre- 
pared to do it, we t8hinlr that within three weeks you will be working 
for crery packer of any consequence in the city, and that you will be 
.taxed to Sour utmost to fill the demcyid that ~ i 1 1  be madc upon you. 
After October 1 probably we mill require two of your-floAts every day.- 
H. P. HEMINGWAY & Co. 

. 

BALTINOEE, BfD., J'epf@I&bW 24, 1883. 

lOl.--TlsLE 00LUMIBIA RIVER SALMON-A SIATCRERY NEEDED. 

B y  E. C. HOLDEN, Secretary. 

The Astoria Chamber of Commerce respectfully asks for the ostab- 
lislilnciit of a salrnon hatchery, by the General Government, on the 
Oolniobia River or its tributaries. 

It is expected that the railroad will be connected with the river, form- 
ing a continuous uninterrupted line across tho continent before the month 
of August, 1853, aud iii time to distributc any spawu talcen in that year. 

The Colunibiu River salmon for distribution would be itnequaled, 
mliilc the ~ ~ c s t o c l h g  of the pareiit waters moulcl be of' great value. Tho 
catch on the Columbia in 18S2 was not less tliaii 1,G00,000 fiah, and 
surely so great an  industry and consumption needs fostering. We ex- 
ported from the Columbia R8i\w, in 1882, 540,000 cases, valued at 
$2,!)00,000. Tlicro are 24 salmon canneries now a t  Astoria and 10 inore 
withill 30 I I J ~ I C H ,  representing a permmently iuvested capital in groiiud, 
bnildings, machinery, &c., of a t  least $850,000. No other river in the 
Driitecl States produces so fiue a qualit,y of salmon (pinnal);  i t  is pre- 
ferrcd in  every market of the world, has more oil and a,finer color and 
flavor, and commands an average of 18 per cent in price over the pro- 
duct of any othcr river. 

ASTORIA, OREG., December 29, 1882. 
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Vol. IIV, No. 20. Washington, D. C. hag. 12, 1884. 

lW!.-BRIEP NOTES U P O N  FISH AND FlIE FIAIIEBIES. 

B y  CMAS. W. SMILEY. 

[Mainly oxtracts from tho official correspondonco.] 

CAUSE AND CURE OB MUDDY FLAVOR IN FISK-J. M. C., writing in 
Forest and Stream, of Narch 6,1554, says that three years ago, during 
the nionths of June, July, and August, the creeks iu Billiuore Couuty, 
Minnesota, were teeniiiig with brook trout, and he seldom, in a day’s fish- 
ing, failed to take 60 fish, averaging half a pound each. NOW, lie is satis- 
fied with half a dozen of the same average weight. The first great cause 
of the decrease was the breaking up of all land that could be tilled for 
wheat. The wash from plowing filled the streams with mud, and no suit- 
able places mere le€t for spawning. He says that trout caught mheu tho 
streams are muddy lose all their flavor, while in from five to eight dags 
after the water becomes clear they are as fine-flavored as before the flood. 
Last summer, from the middle of  nay to the I& of June, he caught 
from one to five bass nearly every day. When the water was inuddy 
the bass were contaminated ; when clear, they were free from any tairit 
of mud. The past fire years grangers have paid more attention to stock- 
raising, and hare seeded down the valleys, hence the wash is small. 
Plants are again growing in tlio running brooks, affording cover for trout, 
and their quality has improved. 

M. P. Peirce, speaking 0: the edible qualities of carp, illustrates the 
same fact by Jersey chickens, which are ra’ised on oEal, and then fed on 
pure food and clean water for a short time prior to being offered for sale. 

lottesville, Va., March 18, 18S4, Mr. R. T. W. Duke writes: 
(( On Saturday ereniug I caught with a hook a carp which mould weigh 

about 4 pounds. Yester- 
day, about 5 o’clock a. m., I put tho carp in a small box surrounding it 
with wet moss and €orwarded 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 plnced in a tub i t  was as lively as 
could be. We ate a small carp Sunday morning and thought it very 
good?? 

DANGER OF CONFUSING PURE GERMAN CARP WITH THE POOE IIY- 
BRIDS OF NATIVE wmEim.-lteplying to au inquiry about tho carp in 
the Hudson River, Professor Uaird says : 

‘4 I cannot speak positively in regard to the action of Oaptnin Robin- 
Ron in connection with the carp.” I can only say that I h a w  exarnined 

* Roforouce t o  Ct‘pt. Henry Robinco~i’s rarp will bo found on p. 25, Brill u. 8. F. C., 

VITALITY O F  CARP DEPRIVED OB WATER.-h 8 1 0 t h  dated char- 

1 put i t  in my beth-tub filled with water. 

-- _____-- _____^_---- - 
1882; aud on 1). 266 of this volume. 

Bull. U. 8. I?. 0.. 8 6 2 0  
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numbers of specimens of the so-called carp of the Hudson River, a n i  
found it to be essentially a goldfish, reverted to its original condition. 
I think i t  likely that Captain Robinson’s carp were the so-called Rus- 
sian carp, a very inferior variety, which had hybridized with the gold- 
fish introduced a t  the same t ime by him or some one else, and produc- 
ing a combination without the virtues of either. I can a t  any mte say 
that the fish iutroduced by the United States Fish Commission are 
totally different from any previously in Eastern waters, and of much 
superior quality as an article of food. Some years ago, when at Sing 
Sing, I examined several cart-loads of so-called carp, with the result 
indicated. I have since examined various fish sold as carp in the New 
Pork market, and with the same results>’ 

THE FOOD VALUE O F  THE CARP.-when writing to Hon. J. G. car- 
lisle, Speaker of the House of Bepresentatives, January 4, 1584, Pro- 
fessor Baird said : ‘‘ There’is naturally much difference of opinion as 
to the value of the carp as an article of food. No one who has at 
his command the choice fishes, such as salmon, trout, whitefish, mack- 
erel, sheepshead, red snapper, &c., would be likely to attach a high 
value to the flesh of the carp. But in Germany and Austria it consti- 
tutes the principal article of cocsumption in  the interior, and brings pre- 
cisely the same price in thecitg markets as-thenatirc trout. I n  Berlin 
it brings about 25 cents per 1)ound. Much, of course, depends upon the 
mode of cooking and the idiosyncrasies of the taster. 

r1 What we claim, in patent specification parlance, is to furnish a fish 
which can be reared with a minimum of labor in watera of any charac- 
ter-warm or cold, muddy or clear, confined or extended-and one that 
will attain an enormous growth in a very short time, and by its readi- 
ness to live on vegetable offal, will convert such substances as corn, 
pumpkins, squashes, cabbages, wild rice, seeds of aquatic plant?, &c., 
into wholesou~e animal food in countries where other varieties of such 
food cannot be obtained. It may safely be stated that a given amount 
of vegetable matter fed to carp will produce twice as much flesh as 
when given to pigs or poultry?’ 

CARP IN SUSQUEHANNA RImR.-Mr.  A. 0. Erueger, of Wrightsville, 
Pa., July 22,15Y4, reports a carp weighing about 4 pounds, being taken 
in a set-net below the Columbia dam on the Snsquehanna. It had doubt- 
less escaped from some private pond, but may have been in the river 
Borne time. 

CARP IN LAKE ERIE.-Mr. C .  Sterling, secretary of the Michigan 
State Agricultural Society, writing from Monroe, Micli., December 10, 
1853, reports that oue of the Mouroe fishermen had found in his catch 
of whitefish a fine specimen of German carp, which weighed 34 pounds. 
The pond fioin which it was taken wa~3 located in Lake Erie, about 
three-quarters of it mile from the mouth of tlie Iiaisin Itiver. 



BULLETIN OF THB UNITED BTATEPl FISH COMMISSION. 30’4 

PRICE.LIST OF UARP, GOLDFISH, AND STLVERFISH.-M~. H. W. C 
Muth, of Mount Healthy, Hamilton County, Ohio, who received 40 carp 
from the United States Fish Commission December 15,1850, is success- 
fully rearing them for sale. His price-list for 1853 was a8 follows : 

German carp (scale, mirror, and leather) : 25 for $3; 50 for $5; 75 for 
$7 ; 100 for $S ; 10 per cent off for 600 or more. 

&+ige.tailed goldfish (red, pearl, and variegated): 25 for $8; 50 for 
815; 75 for $20; 100 for $25; 10 per cent off for 300 or more. 

Goldfish (red, pearl, and variegated): 25 for $4; 50 for $G; 75 for 
$8; 100 for $10; 10 per cent off for 300 or moro. 

silverfish: 25 for $1; 50 for $1.50; 75 for $1.75; 100 for $2; 10 per 
cent off for 500 or more. 

valley Carp Fisheries, Little Falls, New Jersey, submits the following 
1)rice.list of carp : 
‘( Mirror carp, ten months old, $75 per 100; mirror carp, ten months 

old, selected, $85 per 100; ncale carp, ten months old, $70 per 100; scale 
carp, ten rnont~hs old, selected, $80 per 100; special rates on large orders. 

Warm climates these fish will grow to 14 or 1 G  inches long by Novem- 
ber next, and many will spawn this par.  I n  northern climates they 
Rill grow to 8 or 10 inches by Novombor next, and spawn next year. 
Orders must be accompanied by romittance. No orders filled for less 
b n  $25. Cans for shipping, $2 to $3, according to size.” 

TEIE CARP REARED BY THE UNITED STATES FISH COMMISSION IN 
1s78.-In a report upon tho distribution of carp prior to Juls 1,1581 
(RBport OP the Commissioner for 1883, p. 943), it, is stated that carp were 

brought t o  Washington in the spring of 1878, and that they 6 L  first 
‘pawned in 3879.” It appears from the folloKing letter by Professor 
Baird to an applicant, and dated December 10, 1878, that a few young 
b% reared that season, but that none were taken from the ponds for 
distribution : 

‘‘ The only may of securing the carp is by drawing off tho mater of 
pond in Which they are confined, and storing the fish of different 

grades, sizes, and species in separate reservoirs until the oiiginal ponds 
Up again, Then the breeding fish are restored to their place. The 

SOUng fry can then be taken at any time aad shipped to destiuation. 
. As the construction of these reservoirsinvolved extensive excavations 
‘F a malarious p r t  of Washington and the exposure to the air of soiiie 
afteen acres of mud and rank vegetation, it mas considered inexpedient 
to COlninence the work until the occurrenco of frost or even ice abontm 
basbiug.ton should give the assurance that no insjury to tho public 
health was likely to result, this feeling of course being intensified by 

%the Yellow-fever epidemic of the present year and the fear of involving 
‘‘0 city in anr evil consequence. 

PRICES OF SCALE AND MIRROR aARP.-Charles 8. Medary, PaSSaiC 

(< 
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u I t  was not until early in November that the work upon the reservoirs 
~oiild be commenced, and this once begun, although prosecuted with 
great rigor, was retarded by bad weather, the defection of workmen, 
the difficulty of obtaining the proper kind of cement for the brick-work, 
and other causes beyond our control; and it was not until the begin- 
ning of December that these reservoirs were finished and ready for use. 

‘6 By this time, however, it was ascertained that the carp had gone 
into winter quarters by burying themselves in the bottom of the pol~d, 
and, as the drainage of these ponds would leave the fish in the ex1,osetl 
mud and involve their certain death, it was considered necessary to  - 
defer further action until the coming spring. Probablyiu t h e  earl$ 
part of April the work will be begun and the stock of young fish avail- 
able for distribution ascertained. 

‘ I  It is, of course, impossible to say now in what numbers this stock 
exists, but we hope to be able to supply a considerable portion, at least 
of the applications already on file. I n  any event we shall have ;I niuch 
larger number of breeding fish in 1879 than we had iu 1878, and we 
have every reasonable assurance that in the summer of next year a 
supply of fish mill be available sufficient to meet tho current require- 
ments.” 

THE UARP TRADE I N  AusTRIA.-~rom one estate in Southern BO- 
hcmia from 370,500 to 402,000 pounds of carp are seni? to Vienna 
annually. 

17,1883, Dr. Rud. Hessel writes : ‘‘ The other day I shot a marsh-hen 
with 38 young carp in the stomach and a night heron containing tb@ 
heads of 78 young carp.” 

CARP SENT TO THE SANDWICH ISLANDS.-writing from Wailube, 
November 17, 1882, I?. H. Enders, M. D., says : ‘ I  On August 27, 188% 
20 carp, recently ariived from California, and measuring from 1 to 1h 
inches in length, wore placed in a pond about 150 feet square by from 1 
to 5 feet in depth. It is supplied with water from a spring. On No- 
vember 15, 1882, the pond was drained and 15 fish found, none of which 
measured less than l l g  inches and some mere 13 inches in length and 
very fat. The water of this pond contains about 1 per cent of irou and 
a dense growth of moss from top to bottom. It is prolific in tender buds 
and shoots, upon which the fish subsist, as they have never been fCd 
since being put in t h e  pond. These fish, I presumch, will spawn in ;I few 
months, when we hopeto raise at least 10,000 next year, as they have 110 

enemies to disturb them.” 

CARP SENT TO CUBA.-I have received by the steamship Newport, Of 

New York, two large oans containing twent,y-six live Germari oa1P 
Three of’ them died during the trip, and as I was obliged to I;eep thorn in 
the cans for a day while I found a place to put them until I could talc0 

MARSH-HENS AND NIGHT-HERONS CATCH cARr.-under date of July 
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them to my farm, seven of them died during that day. I suppose it was 
on account of the heat they felt on the sudden change of climate. & 
have the rest, in a very large fountain in the open air, and I have 110 
doubt they mill be all right.-J. N. ODVARDS. 

HAVANA, CUBA, Mard  17,1883. 

CARP SENT TO Uxazm.-It is with pleasure I report the Rafe arriml 
Of thirteen beautiful specimens of the survival of the fittest out of oue 
hundred carp which was shipped to me  from New Yorlr by steamer Bor- 
ghese. They were thirty-nine days a t  sea. The greater portiou of them 
died before the steamer reached St. Thomas. None died during the last 
ten (lays of the voyage. Your instructions for keeping them were not 
Carefully observed. The person who had them in charge fed them 011 
hard-boiled eggs.-J. W. COUCHMAN. 

RIO DE JANEIRO, BRAZIL, 

In :t letter dated Jnnnary 24 Mr. Couchman writes that, owing to an 
accident to the tub in which he was keeping the thirteen carp pending 
the complution of his pond, all but four perished. These four had been 
making rapid growth. 

CAW, GOLDFISH, IDES, AND CATFISH HANDLED AT C~ENTRAL STA- 
~ I O N . - ~ ~ r .  J. E. Brown makes the following statement of the riumber of 
Poud fish handled at  Central Station during the season of about eight 
Quths ending June 1,1584 : 

Leatliar oarp : 

Ruu do Ouuidor, No. 130, Januury G ,  1883. 

Received.. ........................................... 149,500 
Shipped by express and car.. .......................... 148,7G8 

Received.. ..................................... , ..... 19,178 
Scale carp : 

Shipped by express and car.. .......................... 14,341 

Roceive(1 ......................................... 12 
Shipped by express and car ................. :. ......... 8 

Receil-ed ........................................... 4,100 

%imr carp : 

Goldfish : 

Shipped by express and car, or delivered to applicants.. . 3,614 

Received ............................................. 24 
Shipped.. .............................................. 19 

Received ....................... ,. ................... 150 
shipped by car. ....................................... 100 

Sonle of tlle fish were in very poor condition when received, particu- 

WASHINGTON, D. O., June 7,1884. 

Golden ides : 

Catfish : 

larly the scale carp, in which there mas considerable loss. 
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SHIPJlENI’ O F  ADULT CARP TO SOUTH CARoLINA.-The transporta- 
*tion of adult fish is very rarely attempted, especially as the Commis- 
sion is not able to furnish them to applicants. Very unusual circum- 
stances, howcvcr, made i t  desirable to send twenty large carp to Mr. B. 
J. Donaldson, Georgetown, S. U. Messenger F. L. Donnelly took 
chargo of them at  5 p. m., April 10,1884, and left Washington via At- 
lantic Coast Line Railway, reaching Georgetown a t  4.40 p. m., April 11. 
As Mr. Donsldson7s plantation is located on an island in the river sev- 
eral miles above Georgetown, it was necessary to keep the carp at  that 
place overnight. Notwithstanding the close attention given them, one 
of the smaller died. The other nineteen were delivered safely on the 
following morning. 

the following statement in Forest and Stream : ‘( Does the carp feed on 
the mosquito in its larval form of 6 wiggler 7 and ‘ tumbler ’ 9  Prom B 
fact that came under my observation last summer I am decidedly of the 
opinion that they do. My carp ponds, four in number, are located in 
Ocean County, New Jersey, in the cranberry region, where, as is well 
knowu, mosquitoes do abound. Three years since I constructed a pond 
of about five-eighths of an acre but a short distance from the house, and 
was not mistaken in my supposition that this pond would not tend to 
diminish the supply of mosquitoes. But last May I placed in this pond 
a few carp, received from the Government the preceding autumn. ID 
August last, when bitter complaints were uttered all over the CountrY 
at  the abuhdance of mosquitoes, we had very few, so few indeed thak 
my attention was attracted by it. Some carpenters in my employ a t  til@ 
time reported that while on their way to my place they were 1 near11 
eaten up ’ by these pests, but when they got there they ceased to be 
annoyed by them. 

((The female mosquito, as is well known, deposits her 250 or350 eggs 
on the surface of quiet water. These hatch out in a few days, and ar0 
known to many country people as the wiggler.’ In teu to fifteen days 
these are changed into 1 tumblers’, in which form they remaiu five to 
ten days, thus spending from fifteen to twenty-five days in the water 
before they become denizens of the air and acquire their musical and 
phlebotomizing capacities. The carp doubtless find their larvie most 
palatable tidbits, that are greedily sought after. In one particular the 
chosen habitats of carp and mosquitoes are alike, both dehghting in 
warm waters.’) 

THE L A R V B  O F  MOSQUITOES AS FOOD FOR CARP.-Lahaway makes 

OCEAN COUNTY, N. J., Peebruary 12,1883. 

FISH BUREAU I N  PORTLAND, ME.-About April 1, 1884, a fish@* 
change was organized in Portland, Me., with forty-two members. Bfr* 
George Trefethen was made president and Mr. 0. B. Withen, secretary. 

SnaD HATCHING I N  CONNECTICUT.-L&St season Mr. Henry J. Fenton’ 
5y direction of the State commiasion, went to the fisheries of ForW 
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ington River, and as the shad were caught collect'ed the spawn, after 
which the fish were taken to m'arket. From these eggs he raised 
3,200,000 young, aud turiietl them into the same river to roturn three or 
four years hence. 

CALIFORNIA TROUT IN DELAWARE RIVER.-The American Angler, 
of April 6, 1584, anuouncecl that Ualifornia trout are making their ap- 
pearance in Deltaware River, a boy having taken a two-pounder new 
Narromaburg, N. Y., March 28,1884. 

SHEEPSHEAD ABUNDANT.-mTriting from New York, June 12, 1584, 
Mr. E. G. Blackford reports the catch of sheepshead along the coast 
from North Uaroliiia to Long Island as exceptionally large :md of good 
quality. They sold as low as 6 cents per pound during tlie first week 
of June. 

ON THE WEIGITT O P  BROOK TROUT.-on page 9 of the Bulletin for 1883 
of the United States Fish Commission, Livingston Stone has given some 
weights of &alii0 foittinalis (Salvelinus). Professor Agmsiz pronounced 
the Rangeley trout to be triie Salmo fontinalis. The trout in question, 
said to .hare beeneeaught by Mr. Page, but really caught by my col- 
leage, Mr. Stauley, weighed 10 pounds, stid was a true fontitzalis. 
The ~!j'ahno opuunssa never attain@ a greater meight thaii G or 7 ounces; it 
is peculiar to Eangeley and Moostocniaguntic Lakes. Mr. Stan1ey;some 
throe years since, in dipping for oquassa or blue-back trout in October, 
caught in his  net a Salmo foiatinalis of the enormous weight of 12 
pounds.-E. M. STILWELL. 

BANGOR, NE., Septeniber 17, 1882. 

A LARGE HERRING.-A herring measuring 13 inches in lengt,h, 7 
inches in girth, and weighing 12 ounce8, was forwarded by Mr. Wilson, 
fishery oecer, March 28, to Prof. Cossar Emart, Edinburgh University. 
The herriug, which is a splendid apeciineii, was caught about 3 miles 
south of Girvan, off Ardmillan Point, by Dugald Iiobertsou, Campbel- 
town, in the seirie traw1.net. [Edinburgh Scotsman, March 29, I8S4.J 

A METHOD O F  DESTROYING NOXIOUS FISHES.-The method fre- 
quently adopted by fish-culturists to destroy noxious fishes is to intro- 
duce quickliine into the pond. This for a time exerts a very destructive 
influence, but before long becomc8 inert by slaking and forming a hanu- 
less combination. If the water is drawn oAt' after linling, of course i t  
would bo very niuch better, and a t  the end of a week carp or any other 
fish could be introduced. 

Dr, Rud. Hessel, superintendent of the carp ponds, said, November 23, 
1883 : a Some four hundred eels have beeu killed during the last eight 
days in the east pond, and there are still more. One barrel of lime is 
required to exterminate them." 
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TANKS FOR TRANSFERRING FISH FROM THE MISSISSIPPI RXVEI~ TO 
KnNs.As.-The following is extracted from a letter of W. S. Gile, of the 
Kansas State fish commission: “My plants of native fish in tho streams 
of the State this season were an entire success. In  order that I might 
plant fish of such size a s  to become spawiiers the coining season I had 
some zinc tanks made and incased with wood holding about two bar- 
rels of water, laid them down, had a hole cut in the top at  one end large 
enough to put in and let out the water and fish, filled the tank two- 
thirds full and set it endwise with the car to prevent too much slopping, 
and aerated when tlie cars were standing with an air pump with about 
G feet of hose attached. In  this wily I transported nine varieties of 
fish cauglit in the Mississippi over 500 miles with good success. Each 
plant contained two  varietics of pike a foot long.” 

. 

VENANGO, KANS., December 27, 1883. 

MENHADEN, HERRING, EELS, AND LOBSTERS.-Mr. Willard Nye, jr., 
writing from New Bedford, Mass., November 23,1883, says: “The latter 
part of October there were a good many menhadon in the Acushnet 
Xivcr, and the rniddle of this month they were quite plenty around Mon- 
tauk Poiut, Long 1sl;md. Tlie fishermen speak of $here being considera- 
ble increase in the schools this year over last. They have caught a, good 
many of those fall herriug iri the tmps around here for the past month, and 
they are as round and ftit as mackerel, if not more so. If potting for eels 
is not stopped soou, they will exist only in the memory of the inhabitants 
when they used to be plenty. I was surprised at the number of lobsters 
crawling around on the sand shoals-south of Gardner7s Island, Long 
Island Sound-and there did not seem to be many fisherinen to catch 
them-perheps this explains it.77 

I 

Clams. 

___ 

I n s ~ ~ c c l i o n s  of niurincproducts in the L)istricl of Collcnibiafor c~even ycam ending Junc 30,1883. 

[From tho reports of tho health officer. J 

Crabs. Years. 1 Shad. 1 Homing. 

-___ 
1873. __. -. 
1874 ...... 
1878. _ _  - -. 
1870 ...... 
1877.. . . . . 
1878 ...... 
1879. ._. . . 
1880 .... . . 
1881 ... . . . 
18a“ ... . . . 
18b3 ... . . . 

Bluefish. 

328,200 
80,841 
50,430 
47.500 

5,450 
40.4‘25 
70,570 

253,458 
340,483 
164,757 
Gl, 310 

Fish 
bunches). 

553,761 
567,291 
657, 208 
483,111 
301,710 
271, “27 
219. 6 3 j  
179,6BO 
201,444 
211, Zti8 
290.410 

Stur- 
geon. 

490 
919 

1,240 
910 
G35 

1,OGO 
05!2 

I, GO4 
1,124 
1,750 
1,752 

Oysters 
(bushels). 

448,557 
6G9, 372 
305,137 
355,437 
295, 007 
Bj l ,  317 
310,377 
301,427 
319,702 
359,854 
353,402 -- 

9,985, 609 4,088,375 
--____ 

STJCOESSDUL IN!L’RODUCTION O F  LAKE TROUT, BALM0 NAMAYCUSH, 
IN FRANGIL-C. Itaveret-Wattel, writping under date of Paris, Octo- 
ber 4,18S3, says : ‘‘ You will learn, doubtless, with pleasure, tliet the eggs 
of the lake trout; that you have had the kindness to forward to our society 
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have very successfully hatched. The fry are the most lively that I 
have ever seen. They thrive marvelously well, and are almost twice 
88 large as the fry of our cominon trout of the same age. Salmo Izamay- 
C W L  seems to be a very reimrkable fish-exlremcly hat dy. It is cer- 
taiil~y a precious species in all regards to accliniate in our fresh waters, 
and we are much indebted to you for having afforded to our  society the 
Possibility of the experiiuent.” 

THE SALMON CnoP OF lS83.-Mr. Robert a. C. Stearns, of hrkoley, 
Gal., has forwarded t ho  following statement, taken from the San Fran- 
cisco Chronicle of Thursday, December 13, 1853. 

“There were taken from the Sacramento ltiver and tributaries for 
geitr 1883, ending Octolscr 15, and delivered to the diEerent pack- 

’UC; firms 451?957 spring salmon and 1G0,542 fdl salmon, weighing 
7~349,988 pounds. The wholesale dealers have received 115,004 spring 
s a h o n  and 52,902 fall salmon, making a total number of 780,405 salmon, 
weighii~g 9,585,672 pounds.” 

OOLUMBLA RITER sALMoN.-The run of salmon on t h e  Columbia 
kipor has been very large. ltecently the cauners wcrc obliged to throw 
away six thous:tud fish, which, with their present f:itcilities, they mere 
‘‘~~l.)le to take cme of. The cnuners hnve been doing their utmost to 
keep up with the fishermen, but tho supply exceeds the ct%nncrs’ abilities. 
rt is thought that the season’s catch will be unusually large. [From 

American Field, July 26, 1884.1 

bLMON CANNING IN BRITISH CoLUMBIA.-The Delta CannWY is the 
largest in British Columbia. Cominenciiig operations only fivo years 
‘go,  its business has assumeil such proportions that it now eiiiploys a 

of over 400 men, 250 Chinese aud 160 Indians, and a fishiiig uutfit 
CoQsisti~~g in part of 38 boats and nets, 2 seines, 1 steam-tug, and * ~COws. The cannery corers a space 1 G O  by 130 feet, is two atories high, 
a°Cl in some respects is tho best furnished- on the Pacific coast. It 

Provided with a boiler 16 feet loiig and 4 feet in diameter, twelve 
tn%, two retorts of 3,3GO cans capacity each, filling and soldcringma- 

four lacquer baths, auc~ every conveuience for the rapid and 
tborOugh performance of tho various operations uecessary to  secure the 
highst  degree of perfection in the preparation of this most excelleut 
“%iClu of food. Chinamen, under the supervision of exl)erienced white 
foremen, are eniployed for the conning process and Indians for catching 

fish, receiving from $1.25 to  $ 2  per day, the net tcnders the latter 
"aunt, The daily catch per boat ranges from fifty to  threc hundred 
‘;ltfion, the fleet’souletimes bringing in twelve or fifteen thousatud. 
lhis Wason (I882 7) tho run has been so extraordinary that tho Delta 

put up, 1,280 cases in a single day, and 6,600 cases in six rhys. 
“essrs. Page 6t. Lrtdner, the managing partners of the firm, sllotreil me 
their Product for the last month, amounting to the enormous quantity 
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of 25,000 cases, or 1,152,000 cans, covering every available spgce of tbo 
immense lower floor to  the height of over 5 feet, the largest number 
ever packed by any one establishment during the same period of tine. 
Two hundred and fifty barrels of salmon, or about 13,000, were also 
salted within the month. The company fihip their goods direct to LOU- 
don or Liverpool through the firm of Welch, Rithet & Co., of Victoria.- 
[Newton H. Chittenden, in ‘‘ Guiclc to British Colnmbia.”J 

TEE SALMON CANNERIES ON li’RASER RxvER..-Mr. Louis C. d’L’Holnel’’ 
gue, of Brooklyn, N. Y., writing to the Daily Eagle of that city from 
Sari li’ranciso, Gal., in Ai~ri], 1883, says : “The saJmon canneries on tbs 
Praser River are eleven in number, and these caught and shipped to 
England 580,000 boxes, containing each 48 cans of a pourid each, mhi1° 
on the Columbia River, in the United States, thirty-two canneries o d f  
made 366,000 boxes of 4 dozen-cans each. In this country our resourCOs 
are allowed to be drawn upon without regulation, while in the EugIisl’ 
possessions everything is well regulated. Under English laws no Car1’- 
neries or fish-rendering works under the uew law can be established OD 
the Muckenzie and Fraser rivers, except a t  a location indicated by tho 
fishing commissioner under a yearly license of $250 and a tonuebO 
liceuse for each boat employed j they can only fish for certain fish 5’ 

and bt!tween certain times, and then only in the districts indicated 
within their licenses. The number of factories a t  various localities is 
left to the discrimination of the fishing commissioner, who being $1’ 
pointed for life at a round yearly salary and being a man of great 
knowledge in such matters cannot be improperly influenced. Tbe 

in the fisheries is doing well and the fish are plentiful, while those 
the Colurnbin are scratching every year harder, from the comparetics 
scarcity of fish, which will, probably, in a few years disappear, as 
hare i n  the Sncrarnento Biver.” 

HATCHiNG SALMON AZ’ DENNYSVILLX, I\lAINE.-Mr. Benjamin 
coln makes the following statement: The Fish Commissioners of Oaf 

State sent me 40,000 salmon eggs. I succeeded in hatching out b if putting into the river 36,000 young salmon in good condition, whit 7 

nothing happens, ought to increase the run of saliuon iu our river- 
It is stated that this riyer (the Denuj s) is the ouly river in the united 

States in which the salmori will take an artificial fly. Do IOU kno‘ 
Tv0 whether that is the case; and, if so, what can be the cause of it 

have taken three here this spring with rods. But it is so cold and 
t h a t  there me but very few in the river. 

sult of tliis restrictive system is that every British subject engag ed 

DENNSSVILLE, ME., Jane 2, 1884. 
in RIPE SCULPINS IN VINEYARD SOUND.-Mr. Vinal N. Edwards, 

letter8 to Prof. 8. F. Baird, writes as follows: ‘CDay before yesterday t) 
I. found sculpins in the Sound very plentifully, and every 0110 

’ 
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milter. Last mouth I could catch none but those with eggs. Some of 
them liad 8 rays in  the dorsal fin and some 0 rays, I n  the anal fin there 
were 13 and 14 rays.” 

WOOD’S HOLL, MASS., November 23, 1883. 
( I  I send today some jars of sculpin ’spawn that washed ashore on 

Nobska Point, and some white roes from the milters. Noveuiber 20 I 
went off in the Sound fisliing and found the sculpius very plenty, awl a11 
were milters. I went again yesterday and found them still very plenty 
and all milters. The milt was running out of some of them. Still the 
spawn is very small and black on the outside. There haveboon no sculpins 
cauglft with eggs for about a month. Then they were all females and no 
milters. Can it be that the spawners come along and lay their eggs, 
and then tho males come aloug in three or four weelrs aud milt  them 0 
I have tried every fall, in October and the first of November. and never 
caught a milter, but every one had eggs, then they mould go and I did 
not try again, thiiilring the sculpins had all gone. by.” 

WOOD’S BOLL, BIAS$%, N O V e W b e r  30, 1883. 

L A ~ G I ~ :  HALIBUT AND POMPANO.-Apri124,1884, nh‘. m. Q. Blacl;fOrd, 
of Pulton Market, New York, received a halibut which with head and 
taiI on weigiied 426 pounds. It was t h e  largest he ever handled. May 
30, he received his largest pompauo, weighing 35 pounds. It was caught 
off the coast of North Carolina. 

SHARKS.-COInmander J. R. Bartlett, of the Hydrographic Office, 
United States Navy, a t  Philadelphia, sent t h e  followiiig memorandum : 
June 10,1884 : (‘American steamship D. J. Poky, a t  Philadelphia, froin 
Port Antonio, on June  6, ran through an immense school of sharlis 
from latitude 350 30’ to latitude 360 30‘ on the meridian of 750 W. The 
captain reports that he shot GO of them.” 

THE ROCKY MOUNTAIN WHITEFISII ( COI%EGONUS WILLIAMSONII) 
IN Om;GoN.-In forwarding a specimen of this fish for identification 
Mr. I. R. Moores wrote: “They are a very fin0 pan fishj by some claimed 
to be equal, if not superior, to our mountain trout-very solid and 
white flesh. They are found in Mill Creek, a tributary of tlie Willa- 
mette River a t  Salem, 175 miles from the ocean. They como in immense 
quantities with the first fall rains in October and November, hundreds 
and thousands being taken by seines along the creek and in ponds 
caused by the overflow. They are very nearly of one size and length, 
and when alive, having no slime wliatever, they can be handled as 
readily a8 corncobs. As far as we can learn reliably these fish are only 
found in Mill Creek, mid there only since the corist,ruction of the locks 
at the fails of the Willamette two years ago. Several of lis who have 
given the subject some attention, are of the opinion that they are a 
salt-water or estuary fish, and have come through the locks a t  Oragou 
City in their fall migrations for spawning.” 

PORTLAND, ORE@., -February 27, 1883. 
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Deep Branch .................................................................... 
ruekahou Crock.. ............................................................... 
Greensborough.. ................................................................ 
Third Haven ................. _‘. ............................................... 
Sitorwood’s Mills.. .............................................................. 
Doop Branch .................................................................... 

RECORD O F  WHITEFISH EGGS RECEIVEAD AND HATCHED AT DRUID 
HILL HATCHING IIOUSE, BALTIMORE, ND, 

I.-&ot OS 50,000 received Deceniber 20, 1‘882. 

Of this lot 49,407 hatched February 12,1883; of which 54 .fish were 
lost in handling, making a total loss of 647. The average temperature of 
air during incubation was 3490, of water 3840. The fry were deposited as  
follows : 

Date. I PkW8; I Numbor. 

10,000 
1O,Ul10 
10,000 
10,000 
8,801 
4D’ 

FdY3i4 
16 
16 
17 
18 

Mnr. 4 

North Enst River Cecil Coiinty Maryland.. .................................... 
Millington. Clictsdcr Itivcr, Koid County ........................................ 
Octorwja I l~r~or ,  Cccil Connt,,y, Mnrylaad ....................................... 
Big E11c Itiyor, Cecil County, Maryland.. ......................................... 
Pntnp~coILvr~, Howard Count,y, hZnr,yland.. .................................... 
CorLis Crook, Aniio Arvndcl County. Maryland ................................ 
Mount Winma, Llnl+noro County Maryland. .................................. 
&:iurol l’atuxont Xivor llownrtl d,onuty, Maryland ............................. 

Total ....................................................................... 
lransiuaking Itiver, Dbrchostcr County, Maryland.. .......................... __ 

16.000 
16,000 
11 BOO 
11: 000 
10, no0 
6,000 
6,  I100 
16,000 
I, BOO 

95,600 
-_- 

Total ................................................................. _.....I 40,353 

11.-Lot of 100,000 received December 30, 1882. , 

Of this lot 05,500 hatclied February 5,1883, and the fry were deposited 
as follows : 

Dato. 

1883. 
Fob. 14 

14 
15 
15 
10 
21 
23 
27 
28 

Plnoo. 1 Number. 

A NEW HATCHING Box.-prof. Cossar Bwart, P. R. S. ,  has devised 
a new hatchiog box for adhesive eggs, to take the place of the  Clark” 
hatching box. The advanta,ge of Prof. Ewart’s box is that the glasses 
are arranged iii a horizontal position, so that the eiubryos when hatched 
pass a t  once into comparatively stfill water, instead of hi3ving to run over 
and uuder a varying number of vertical glass pla8tes. 

TEANSFERRING FERTILIZED HERBING EGGS TO SPAWNING BEDS.- 
Professor Ewwart has described an easy method of stocking spawning 
beds, capable of being readily used by the fishermen tliemselves. All. 
that was required was an ordinary wooden tub and ;I shallow, galvan- 
ized-iron tray about 20 inches in diameter, with the bottom coiisitltiiig of 
two portions each hinged to a central bar so :LM to open downwards. 
The object in view is to deposit stones on the spawniug bed coated wit11 
fertilized ova. TO do this the tray is placed in t h e  tub, which is t,hei~ 
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filled with sea-water. I n  the tray a iiuinber of flat stones are arranged; 
tlie mater is then fertiiized, and tlie stones coated wit11 eggs. This 
done the tray is lowered to  the bottom by m ails of four cords, two at- 
tached to the rim of the t r q -  and one to each half of the bottom. 
When the tray has reached the sea-floor the cords attached to the false 
bottom are set free and the tray raised by the cords attached to ita 
edge, the result being that the egg-coated stones are left a t  the bottom. 
By this method the fishermen, without any trouble or expense, could 
add two hundred or three hundred eggs for every herring they rcinoved 
from the "a, and thus do their best to restore the balaiice of nature 
which their opdat ioa  disturb. [Prom Nature, March 27, 18S4.1 

DESTRUCTION ob FISn BY ~ T J T ~ S X  aziS.-Extract from letter of IJ. 
H. Hardy, dated ltaleigh, N. C., January 19, lS8Y  : (' We have in Gar- 
teret County, North Carolina, a great many fish, and our people live by 
catching and selling them. For the lest four years our maters, both 
iu the sounds sild ocean, have been obstructed by Dutch nets, which 
have proved very destructive to our fish. Thousands of fish too small 
to be serviceable are canght by these iiets and soilered to remain in  
them until they are dead, and then turned out to drift upon the shoro 
in numbers that would seem incredible to relate. Soinetimcs these 
small fish are taken and worked up for ~nanure, and a t  ot(her times they 
only go to feed the crabs. Thus millio~~s of good fish are being de- 
stroyed yearly that are not worth a cent ~7hile so small. Tliesa nets do 
i~iore damage 011 the outside, in the occau, than they do i n  the sounds?) 

!PERMINATION O F  TIIE TREATY 017 WASIIINGTON IN 1S%.-At 8 

meeting of Cloucester fishing owners aud masters of fishing vessels held 
in that city in 1582, a memorial to Congress was adopied, wherein, after 
citing the 33d art;icle of the treaty, it was contiuued: (( NOW, therefore, 
we, the outfitters, owners, and fisherinen of tjhe United States, knowing 
and believing that the results of' said treaty havo not only becn detri- 
mental to the interests of the United States, but unjust and monstrous 
in the valuation by the Halifax commissioners of the British shore fish- 
eries, do hereby pray your honorable body to cause notice to be given 
at  the earliest practicable moment of the desire of the United States to 
termiuate the operatioii of the fishery articles of said treaty, and all 
other treaty provisions relating to the fisheries on the shores of Canada 
and Newfoundland, for the following reasons : To the end that the Brit- 
ish and American fishermen may each in their own waters enjoy the 
right to take fish unmolested, and have equaI comniercial rights in the 
waters of either country." 

EDIULIG QUALITIES OF THE POLE BLOUNDER.-II~ tho Nem Pork 
Times, of' August 14, 1YS8, Xr. l3al.net Phillips said : There are many 
varieties of flat-fish in our waters, variously designated as the smooth 
flounder, the rusty flounder, the sand flounder, the four-spotted flounder, 
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but none of them are equal to the English sole. The dabs and flukes 
of the New York markets, if properIy prepared, are, however, quite 
edible. But there is one flat fish, the pole flounder (Cflyptocephalus cyn- 
oglossus), which, found on our coast, is quite the equal of any sole caught 
in European waters. It resembles in form the general appearance of 
the flat fish, but is more elongated, and will weigh from 2 to 3 pounds. 
The mouth is exceedingly small, and, strangely enough, for this reason, 
as the fish cannot easily take the hook, it has not as yet been caught 
with a line. As it lives in rather deep water, it has to be taken with a 
dragnet. Some years ago its presence was determined by the United 
States Fish Commission, and from time to time these fish have been dis- 
tributed to the appreciative in order that their quality should be 
tested. Last week Professor Baird forwarded to Mr. E. G. Blackford 
some half dozen of these pole flounders, with the request that the merits 
of these fish should be determined. The pole flounder was found to be 
in every respect the equal of the sole. Its flesh was firm and white, 
without that muddy flavor peculiar to our flounder. One peculiarity of 
the fish, in which it diems from the flounder, is that the spines which 
surround the fish, the continuous dorsal fin, are not set into the body 
with hard bones, which in the flounder fill the mouth with spicula, re- 
calling a pin-cushion. These bones in the pole flounder are placed in a 
gelatinous substance, which forms on0 .of the most agreeably edible por- 
tions of the fish. If this fish could be caught iu quautity it  would be- 
come a most important addition to our catalogue of American fishes, for 
it would replace, if not surpass, the sole.” 

THE SHAD FISHERIES AT LAICE MONROE, FLORIDA.-writing from 
Sanford, Fla., March 3, 1881, Mr. D. L. Way says : 

6LMr. Fisher, who is conducting the shad fisheries a t  the head of Lake 
Monroe, states that shad are now ripe with roe, and that he could fur- 
nish from 50 to 75 a night that could be stripped. He says that when 
he takes a ripe one he either strips the eggs into the water or lets the 
fish go. He is deeply interested in the preservation of the roe. He 
further says that in about ten days, or at any time thereafter, he can 
furnish 200 or 300 for stripping every night. The shad spawn as far 
up the Saint John’s and tributaries as there is running water. The 
bar at the head of Lake Monroe is D noted spawning-ground for shad. 
Owing to ;I largo extent of shallow water there, with clean, sandy bot- 
tom, and facilities for protecting the spawn and young fish, it will be a 
most desirable place for a hatchery. He likewise says he has had much 
experience in this very line, having assisted Seth Green as early as the 
year 1563 iu  catching and etripping shad. 

“After the shad-fishing season is over this year he is going to seine for 
catfish and gars (two fish that are specially destructive to spawn and 
young shad) arid eel1 them for fertilizing purposes.” 
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~ E E  SHAD FISHERIES NEAR HAVRE DE GRACE, MD., 1883.-On J u n e  
20, h a n k  I;. Donnelly proceeded to Havre de Qrace, Md., to ascertain as 
far as practicable the catch of the different scines operated in that neigh- 
borhood, and also the statistics of the shipments of fish from that port, 
both to Baltimore and to northern markets, the.leugth of seines used at 

Be visited the owners and persons in charge of tho six principal fish- 
eries in that vicinity, and from them obtained the facts compiled below: 

Table of Bawe de Grace skadfiisl~eries, 1883. 

~ different fisheries, &c. 

Fathoma. 
800 
800 
930 
417 
780 
510 

4,207 

Fishery. - 
i: Eastern float$. .................. 

Tho i~~nntl  fishery ............. 
Reatern float.. ................ 

$ @loot flHbing.. ................. 
@loat fiHhhlg.. ................. ‘‘ ’loat fishing.. ................. 

Total ....................... - 
-- 

Feet. 
20 
23 
30 
40 
20 
25 

20 t o  40 
--- 

I 

40 
40 
45 

60 
44 

40 

Lon th Depth 

seine. mine. 
O B  1 of 

7.800 En f ino _.. 3 hgoy 
5 GOO .... (0. .... 
i o 0 0  . _ _ . d o  ..__. Do. 

13,867 Engine ... Engine. 
0,800 . _ _ . d o  ..___ 2 ho1’808. 

5: 500 2 bOl’EOE . . 2 hOrEO8. 

Kind of power used. 

of 

I I Boat wing. I Land wing. 

259 1 40, 007 6 engines; ‘15 horsoe. . I 
. ‘ALES OF PISH.--HO learned from the on15 wholesale shippers of fish 

&vre de Grace that their sales were almost exclusively in Philadol- 
and this season (1883) they had shipped to that city 16,500 shad, 

Baltimore market is supplied by bag fishermen and g g  run-boats” 
the float and shore fisheries. It was impossible to get an accurate 

h Will be seen from tlie above that 46,967 shad were caught by the ‘” Principal fisheries in the vicinity of Hnvre de Grace. Also 16,600 
‘had were caught by the gilling or clrift-not fishermen on the susque- 
“’ng, malril~g a total of 62,967 shad. If statistics from all the floats b 

and Shore-fisheries and drift-net fishermen on the Susquehanne River 
a‘d at the mouth of the Chesapeake Bay could be gathered, Blr. Don- 
‘‘‘’J’ thinks it would show a total catch of 100,000 shad for the season. 

‘hioh had been caught by gilling or drift-net fishermen. 

Qf t h e  shad shipped to Baltimore. 

w A B B ~ ~ ~ ~ ~ ~ ,  D. O., June 27, 1883. 

EATCIIING IN CONNECTICUT IN 1884.-The catching of shad, 
‘Or the purpose of securing the spawn for artificial propagattion on the 

Mr. Fenton, who has had 
charge of the ]latching, gives some very interesting facts in regard to 
It* The total number hatched out and deposited in tlie rivers will ex- 
ceed 3,oOO,OOO, of which one-half have been emptied into the Connecti- cut nt Enfield Bridge, and tlie remainder into tho Housatonic. 
” estimates the average number of eggs secured from each 
L ‘“ at 30,000, although, a t  least i n  two cases, he has secured fish that had 

O‘Qtonic River, close(1 about July 1. B 
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over 60,000 eggs each, the eggs from the two fish filling a common-sized 
iiiilli-pan. The fish were emptied into the river a t  the turn of the flood 
tide, so that as the tide goes out the young shad are carried clown the 
river far enough so that the impurities emptied into the river from tho 
paper-mill may not kill them. Mr. Penton seems to think that the acids 
discharged i n  the river are not so destructive to fish as is generally SUP- 
posed, and says, in support of his views, that several days since, just 
after the hatching of several thousand shad, the vats of the paper-mill 
were disch:irgedinto the river while the tide wasrising, and consequent19 
the impurities were forced up the river to the hatching-boxes, a few 
hundred yards above the mill, filling them with impure water, so that the 
young fish could not be seen ; but after the tide went out and the water 
became pure no perceptible harm had been done the fish. 

Besides the joong shad placed jii the river here, the United States 
Fish Commissioner placed 1,000,000 fish in the river a t  Milford, although 
he is donbtful if many of these live to reach the Sound, as not only 
do they have to run the risk of being devoured by the bass and pickerel 
in the lake, but the passage of the dam during the month of Septem- 
ber, when the water is  OW, is doubtful, and if they take to the c a d  
and pass througli the watcr-wheels of the different shops, they go to sur0 
death, i ts  lias been seen at  Winclsor Locks. [Forest and Stream, July 
17, 1881.1 

PENNING ROCKPISH AT BdTmaY &!rATIoN.-Lieut. W. I?. Low, u* 
S .  N., who vas in charge of the station in April, 1883, wrote : "I am ia- 
formed that last June some four hundred rockfish were placed in tho 
pool a t  this station. The last authentic account I have of them before 
the ice formed is from Mr. Mitchell, the lighthouse keeper, who tells me 
that lie saw a great many of them on several occasions near the surface 
of tlic water and always swimming in the same manner, namely, round 
and round. 

Since I have taken charge of the station (five weeks) four dead on@ 
have been found, a11 very thin. Yesterday we made a haul in the pOOz 
and captured two live ones and a dead one. The dead one was C O P  

erecl with mud and had evidently been dead some time. Of t h e l i ~ e  
fish onc was a male and the other a female. The female measured as 
inches and the male 30. Both mere in poor condition and no 
dcnce of food was found in them. The head of tho female was muoh 
bruised, as if from constant rubbing against some hard substance. Tbs 
haul was not a very thorough one, as the seine hung several times, an d 
we were obliged to lift the leads some distance from the bottom OD 
each occasion?, 

BATTERY STATION, 
Hacre de Grace, Md., April 6, 1883. 
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[Proiii lot>ters t o  Prof. S. F. Boird.] 

The general species of fish is common, but the valuable and highly 
appreciated ntricty that I have domesticated iti cliDt'erent from all of 
the lcind, both in habit and color. The ' 6  speckled catfish)' is naturally 
a pond fish, and found only in one locality in the South j at least, such 
is my information and observation. That locality is on Flint River, 
running south aiid eniptyiug into the Cliattahoochec sonic distance be- 
low Columbus, Ga. Maiiy Sears ago this fish was plentiful, being found 
only in still water, lagoon#, or ponds.. The Flint River runs through 
the Piue Mountain. Not far south or north of' the  inouutaiis these fish 
cease to occupy tho waters and inhabit o d y  tho tributaiks to the river, 
including a space of about 50 or 75 miles. 

Some tiine since I determined to try and domesticate them, and the 
effort has resulted in success. The species is easily tamed or domesti. 
cated. They call be trained like pigs; incre.bse and grow fast when 
well supplied with food; subsist upon vegelation, but in tho absence of 
it can be fed any kind of fruit, such a s  peaches, apples, pcrsiinxnous, 
\vatermclons and the like, corn, wlieat, aiid sorghum seed. I pnt fifty, 
3 inches long, in a cottoii basliet and set, it  in iuy pond. I fed them 
Well on corii shorts aiid dough. 111 the short space of Aix weelis they 
grew tGbe ci and 7 inches long ant1 trebled in weight. They spawn 
When oiie year of age, and twice a year-May and September. Last 
spring I procured oiily eight wild OIICS. Afler feeding thenr. well up to 
this timo they have spawned in ,May aiid September and have filled my 
pond. They have grown to be 15 aild 18 iuchcs long and weigh 4 
and 6 pounds. T h y  take caro of thcir own J-ouirg a i d  trouble 110 

Other fish, bite readily a t  hooks, and offer all tho sport at Catching that 

They resemble the leather carp more than any other fish, are oval 
from head to tail.fiu on the back, and have A sliarp mouth. The 
Under part, or belly, is as white as cotton. The sides and back are as 
spotted as a leopard. The flesh is perfectly white and tender, and no 
better for the table is to be found; bones aro rather small nnc1 slender. 
at the same time they carry inore flesh than any fish I ever saw. They 
l O V 6  a pond of clean mater aiitl a mud bottom. All tho tloods that 
Come cannot wash thwu froxi their lioiiie unless tlie wliolu of tlie pond 
is csrrietl away. TIICY will not go i i i  rnnnirig watcr if they car1 avoid 
it. Disturb thenr, aud, I ~ I W  a carp, they will sink in the mud to hide.' 

a trout does. 

Bull. U. S. I?. C., 84-21 
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They can bo caught conveniently j n  a gill.net, bu t  with great difficulty 
in a seine. 

~y poncl covers 5 acres of land, the largest and best pond in 
Westeru Georgia. I t  is aperfect mass of fish and has been constructed‘ 
only eleven months. The mater is from an inch to 5 feet deep, and 
abonuds in regdtation. I could sell it for a fine price, but I would not 
exchange for t h e  best four.horse farm in Georgiit. The twenty little 
carp you sent me last, winter, then about 3 or 4 inches long, are nom 20 
inches in length. I had two old ones that I bought, and they have 
stocked m ~ -  pond with hundreds now about 8 or 10 iuches long. 

HOGANSVILLE, GA., October 31, 1883. 

I am anxious to send you some of my “speokled cat,” and to have 
yon test their value as a domestic fish in the Government ponds. I can 
send you some alive without danger. 

I am sending the September spawn all over the Southern States now, 
and when they are properly introduced they will give the laborers or 
farmers all the meat needed. 

HOGANSYILLE, GA., November 5, 1883. 

lW.-TEE lTIIC4BATION8 OF THE SALDION (SALMO S d L B B  L.) IN THE 
I%ALT‘PC.* 

B y  Prof. A. J. RIALRIGPLEN. 

Prom time immemorial there have been caught in Finland salmon in 
whose mouth or entrails have been fonntl hooks of a form and charao- 
tm entirely nnlrnomu in these regions. In all the salmon streams 
yhich fa11 i i i to  the Gulf of Bothnia, not excepting trhe most northern, 
the Tornea and Kemi, it is qnitc C O I U ~ O I ~  to fiiid such hooks. They are 
found every summer, even iri the TCymmenc Biwr, which empties into 
the Gulf of Finland, although not 80 frequently as  in soiiie of the other 
rivers. A t  the 1i:latti salmon fisliory in tho Ulen 12ivci*, whero all sal- 
mon are cleaued before they are sold, tliu fishcrmeu gather @very year a 
large number of strange hooks taken from the rnoutlis and stomachs of 
salmon. Thus, I was inforuied during my lust visit toRaatti in August, 
1883, that among about 3,000 sdmon caught since the end of June, weigh- 
ing on an average from 25 to 30 pounds, there were at  least 25 fish from 
which brass hooks were extracted. At  the Klookarsand’s government 
fisheries in the Kuino River, near Bioriieborg, a considerable number of 
similar hooks are taken from salmon every summer. 

With few exceptions, of which I shall speak later, tho hooks found 
in salmon are of the s a ’ m  kind.  hey are made of brass wire, varying 
in thickness from 2 to 2& millimeters [from ono-twelfth to one.tenth Of an 

i t  “Laxem (Salnko salar L.) vaiidrinyari Ost0:9jiiit.” From. dflryok 1 w  Sporten, No. $1 
1884. TraaslWd from tho awedish by HERMAX JAGORSON, 

- -__ ___- 
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inch], a little compreseed at the bend of the hook, and varying in length 
from 0.5 to 11.5 centimeters. Most of them measure about 10.5 centi- 
meters [4& inches] i n  length; and the opening of the liook has a breadth 
of from 2B to 38 centimeters [from 1 to 1Q inches]. To  tho hook tliere is 
frequently attached a piece of line, varying in length, generally still good, 
and measuring 1.5 to 1.8 millimeters [about one-sixteenth of ail incli] in 
thiclrness. To this piece of line, iPit is of sufficieut le~~gtli,  there is gen- 
erally attached a few inches from the hook a leaden weight of couical 
shape, bored through lengthwise, and weighing from 10 to 20 grams 
[about half an ounce]. Occasionally one or two letters or other lrarks 
are engraved on these weights. Fig. 3 shows such a brass hook with 

its weight, taken from tho stomach of a large salmon caught last Jnly 
at the Muhos salmon fisheries in the Ulea River, about 4 miles froiu its 
mouth. On this woight the letters C and I< can easily bo distingnisiied 
on each side. Fig. 2 shows another hook of the samo kind tnlieu from 
a salmon near Uleuborg. All the hooks referred to as well as tho weights 

. arO hand-mado, and thoreforo vary soluewhat in  size aiid shspo. Tho 
bany hooks whioh have passed through my hands, and mhiqh ha4 been 
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taken from salnion caught in the rivers Tornea, Xenii, Simo, Ijo, Hau- 
kipudas, Ulea, Sukajoki, Pyhajoki, Eumo, and lCymmene, have all been 
'of the same general type, and were evidently all intended for the same 
ol)ject. 

As the question whence these characteristic and freqoently.occurring 
hooks and weights came is of great interest eveu from a practical point 
of view, I have given some time to its examination. The result of mj7 
researches show with a considerable degree of' certainty that these hoolrs 
came to us  from the north coast of Germany; where they are 17er.y gen- 
erally used during winter for catching salmon. From stateruetits by 
Professors Wittrnack, Benecke, Miibius, and Ileiucke, it appears that 
during the winter months, especially during March and April, oery suo- 
cessfiil salmon fisheries with hooks and lines are carried 011 along tbe 
northern coast of Germauy from Eugen to Memel, a t  a depth of from 30 
to GO meters [about 1G to 32 fathoms] and at a distanco of from 10 to 30 
kilometers [about 6 to 20 miles] froin the shore. This method ofc:%tchiug 
salmon seems to have been very generally used from nucient times on 
the coast of Pomernuia, where it is more common than in m y  otlier part 
of the German comt. According to Professor Benccke, however, it has 
during the last twelve years spread as far east as Memc.1, and possibly 
also to some parts of the Russian coast. The apparatus iised in these 
fisheries resembles in all its leading features tAe sslmon-liue used on tl10 
coasts of Skane and Blekinge [Sweden], biit the looks and weights as 
well as the line are different from those employed in sonthrrn Sweden. 
Professor Beuecke, of Honigsbcrg, to whom I sent a brass hook taken 
from a salinou caught in t,he UIea River, wrote me a letter entirely COII- 

firming the conclusion a t  which I h a d  arrived, namely, that these IiookS 
came from the coasts of Prussia and Pomeiania. As t h y  arc not used 
in any other part of the coast of the Baltic or anywhere in the Baltic, 
i t  is evident that the salmon carry these hooks to Fin1:md fi~oin the Prus- 
sian and Pomeranian coasts, where they are used in the snlrnon fislieries 
and where tbe fishermen annually lose a considerable number. 

Occasionally large hooks of tinned iron or steel wire are f'ouiid in sal- 
nion caught in Finland. These hooks are of an entirely c1iEereiit kind 
from the Pomeranian brass hoolrs, and the two iu my possessjon do 11ot 
a t  :ill resemble each other. The one taken from a salmon caught near 
Clir$kinestacl by Mr. Ilesselblatt, and presented to me by Jlr. H. 0. 
Foiitell, of Christinestad, resembles in shape, looks, mid size the liookS 
which arc wed in winter for catclring salmon in tho open F C ~  near 
Bornholm,* and in the southeastern part of' Sknne ant1 Illeltinge. This 
hook is fastcned to a conical leaden weight by means of a peculiarlY 
constructed hemp line, measuring about 3.5 millinieterfi [aboii t oue-eighth 

- -- 
"Cspt. Ivar Brenner, of Holsingfors, bn8 had the kiiidness t o  m i d  xno, €01- the 

piirpose of comparison, t w o  ~allmon hooks, with line rmd weight, brought by hit11 frorn 
Born ~olm. These liooka, even to the smallcst dotoil, are tho exact counterparts of tho 
boo1 from Christinestad. 
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of an inch] in thickness, and is nearly 9 centimeters [34 inches] long, 
the opening measuring 3.5 centimeters [12 inches]. The hook, weight, 
and line so exactly resemble the apparatus of this kind used near 
Bornholm arid in southeastern Slmne for catching salmon, that there 
can be hardly any doubt that these hooks came from Bornholm and 
southern Sweden. The other iron hook, which was taken from a 
salinon caught in the Kumo River, and a sketch of which is given in 
Big. 1, also greatly resembles the Skane aalmon hook, but is somewhat 

longer, measuring 11.5 centimeters [4&inches], and is made of somewhat 
thicker wire. Tho elid of a thick and strong hemp line, which is still 
attached to the hook, shows that the line was  of the same kind as those 
Wed in salinoli fishilig near Bornholm, in Skane and Blekingo ; and it 
is therefore tolerably certain that this hook likewise comes from t h e  
f%xne region of tho southern Baltic. The fact that thew iron hooks are 
but rarely taken from salmon caught in our streama is probably owing 

I 
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to t h e  circumstance that the Scandinavians use much stronger’lines for 
salmon fishing than the Germans. 

Besides the above-mentioned hooks taken from salmon which are 
uulinown in Pinlanil, I have recently receired from H. 0. Fontell, of 
Ohristinestad, a hook made of thick, flattened brass wire talten from a 
salmon caught in the sea near Ohristinestad by Mr. Hasselllatt. Thi8 
nook is about 4 centimeters [1+ inches] long, of a very peculiar shape, 
and is firmly attached to a double bmss wire 40 centimeters [lag inches] 
long and almost 1 centimeter [two-fifths of an inch] thick, which passes 
through two holes in the hook. I do not feel positive as to whence this 
strange hook may have come, but I suppose that i t  must have come 
from tbe Russian shore of the Baltic. To give a better idea of this 
hook I have sketched it in Fig. 4. 

Dr. Rudolf Luudberg describes the hook and line fisheries for sal- 
mon which are carried on on the southeastern coast of Skane as fol- 
lows :” 

Fishing with salmon lines begins in autumn after the close of the 
herring fisheries, and is continued all through the winter whenever the 
weather permits. Theselines are constructed in such a manner as to float 
on the surfiice and are fastened only at one end, the other being free, so 
it can float with the current. The part which keeps the apparatus in its 
place is called the ‘string,’ and is anchored at the bottom by iiieans of 
a large stone. After the stone has been sunk, about a fathom of the 
string is hauled up, and a glass float is fastened to the string. EighG 
to twelve fathoms above this another glass float is fastened, and from 
4 to G fec4 below- this the line is fastened to the string. The line is kept 
floating near t h e  surface by moms of four wooden or cork floats. At  
present oiily three hooks ale used (formerly five or six were used) on each 
line, whose length is 30 fathoms. The kooks, made of tinned iron wire, 
are tolerably strong (S centimeters [3 inches] long and al-most 4 centime- 
tcrfi [1+ indies] across the opening), and arebaitcd with herring which are 
cut just below the anal aperture, and are attached to the hook in such ti 
inaiiner that’ its point passes through the eye, and sticks out at tho 
side. The salmon lines are set, one after the other, at such intervals 
that they may not become cntaogletl when swaged to and fro by the 
current. The glass float before rcferred to keeps the string up in the 
water and prevents its being carried about by the current. This appa- 
ratus is set a t  a depth of from 20 to 30 fathoms, the farther from tlm 
shore the better. As long as the water is still warm in autumn, fresh 
bait should be put OII the hoolts e v e q  day. When the water gets colder, 

*Tho Geminn method of catching salmon with lines resembles (to judge from 
Professor Be~iecke’s dewription) very much t h e  Swedish mr$horl; but the Germans 
seem to use 011Iy 0110 Iiook for cvory line, mhilo tho ~ w e d e s  iise three. It is said that 
the Germaim 1180 asbait, brsidcs herring, also roach and Cypriaua viniba; and there are 
frequent complaints that the hooks are lobt. The salmon are elso frequently devoured 
by aoda, which leave only the head, 
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the herring will keep three or four days Tbithout turning sour ; if the 
bait becomes stale the salmon will not bite. During the autumn sal- 
mon fisheries there are four men in a boat with from 40 to GO salmon 
lines.” 

The occurrence of strange hooks in salmon caught in the river! empty- 
ing  into the Gulf of Bothnia. both in Sweden and l~inland, was men- 
tioned a century and a half ago. Thus Nils Gisler says in the (‘ Trans. 
actions of the Swedish Academy of Sciences” for 1752, p. 99 : “In the 
Angermann River there are annnally caught many saliuoii from which 
large hooks are taken, some of steel and others of brass. Some of these 
hooks have pieces of line atbached to them in a good state of preserva- 
tion, some of them measuring 2 fathoms in length, with leadcn weights 
sometimes resembling in their shape church bells, with letters, names, 
and places of residence marked thereon. I n  the Njurunda River two 
hooks were taken from salmon in 1728, which in their shape differ 
greatly from other hooks. Such hooks are not often found in this river, 
as the large sea salmon do not often enter it, unless there is very high 
water, as was the case in the year referred to above. The hooks found 
in the other rivers are generally all of one and the same kind. Speci- 
mens of hooks talcen from salmon in different places have been sent to 
the Royal Academy of Sciences. I do not know whether they are found 
in all kin& and varieties of the sea salmon and in the la,Be salmon and 
Balmon trout.. Sometimes hooks have becn taken from salmon which had 
been ca,ught far up the streams ; tlius onc was taken in 174G from a 
6almon caught G miles up ttIie I d e a  RiVer. * * * Here, in Norr- 
botteu, such hooks arc not used.” 

From time iiiimemorial salmon-fislieries with hooks and lines have 
been carried on dnriug the winter mar the coasts of Bornholm. The 
apparatus used is very much like the one used in Skane, and the 
salmon-fisheries, especially net-fisheries, are said to have increased very 
much in these waters during the last ten years. It is specially reported 
that t h e  number of small salmou and young salmon, weighing from 1 to 
3 poiinds each, has increased greatly since 1874, whm these fisheries 
Were comparatively small. The number OS salmon-nets, which in 1874 
was sma& amounted in 1880 tonpwmxls of G,OOO. On tlic Ballic coast of 
North Germany the salmon-fisheries, both with hooks and lines and 
With nets, have considerably increased of late years, and the number 
of young salmon, weighing from 1 to 3 pounds, has particularly in- 
Creased, The firm of 11. Railmanil 6: Son, of Berlin, report that last 
Year 40,000 young salmon, weighing on a11 average 1;) pounds, were 
brougllt to Berlin from the coast of Pomerania. 

The comparatively frequent occurrence in the salmoii caught in our 
riversand on our coastsof brasshooks likctlioseusetl 011 thecoast of North 
Germany proves, beyond a doubt, that many of tlie salmon, after hav- 
ing visited the coast of North GeRni111y, return to our waters. Others 
have, during their migration to the Gulf of‘ Bothnia, visited Bornholm 
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and the southeast coast of Sweden, as the iron hooks used in those 
localities and taken from salmon caught in Finnish maters prove con- 
clusively. Since it is well known that the salmon as a rule returqfor the 
purpose of spawning, to the riiwrs which they left as young fry, we are 
justified in supposing that the largely increased number of salmon and 
young salmon which during recent years have visited the coasts of Born- 
holm, Pouierania, and Prussia, are principallr, and perhaps exclusively, 
fish mh~ch have been hatehedin thesalmollriversof PinlanclaLnd Northern 
Sweden. It is only about twelve or fourteen years that the salm'on have 
been protected in the Finnish rivers, and during this period the salmon- 
fisheries in the Southern Beltic have increased and improved to a very 
noticeable degree. But if Finland (and also Sweden) is to enjoy, to a 
greater degree than has hitlierto been the case, the fruits of protecting 
the salmon in the rivers of Finland during the spawning period, the 
catching of young salmon near Bornholm and on the coasts of North 
Germany ought to be stopped as soon ,as possible. This object would 
be greatly furthered if some international arrangement on this subject 
could be arrived at between all the Baltic States. 

By marking salmon it  has been found in England and Scotland that 
the various kiuds of sslinon cluriiig their stay in the sea preSer to visit 
certain portions of the coast in order to seek their food. Thus, accord- 
ing to Frank Bucliland, the coast of Norfolk, especially near Yarmouth, 
is said to be the favorite place of the bull-trout [ ~ C C ~ O  erioz],  which is 
found in largo numbers in some of the English and Scotoh rivers. David 
Milne-Horue, who possesses 'the most thorougli knowledge of every- 
thing relating to the salmon-fisheries in Scotland, and more especially in 
the river Tweed, states, as an instance of how soon a fish of the salmon 
kind can chauge its Seedingground, that a bull-trout which, on March 
29, 1882, had been marked in the Tweed with a silver threaLil bearing 
an inscription, was caught near Yarmouth on April 2, of the same pa r ,  
after having traveled almost 300 d e s  in four dags. Another fish was 
marked in the Tweed on March 10,1880, and was caught near Yar- 
mouth on May ti, 1880, after a journey of fifty-five days: As the 
salmoii ( X a h o  salar), according to the experience gained in Scotl:md, is 
said, during its visits to the sea in seeking food, to prefer places where 
there is a sandy bottom, and as on the German coast betmeeii Memel and 

'Rugen, near Bornholm, and on the southeastern coast of Sweden, the 
bottom of the sea is sandy, arid as all the other conditions for a s w x s s -  
ful production of salmon food are found there, the cause of the regular 
visits of our salmon to these coasts must be found in these circumstances. 
The regular niigralions which the salmon undertake in spring to the 
rivers emptying into the Gulf of Bothnia and the Gulf of Finland are 
made exclusively for the purpose of spawning. 

HELSINGFORS, FINLAND, RUSSIA, licbruary 6, 1884. 
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105.-GEtEAT ISESULTS O B T A I N E D  W I T H  LITTLE WATER.* 

B Y  Dr. BRURIME. 

I am of opinion that nothing is so much calculated to advance the in- 
Serests of the fisheries, and more especially of artificial fish-culture, as 
truthful accounts of the establishment and working of artificial fish- 
hatcheries. I presume that most readers have, like myself, perused with 
pleasure and attention the various reports on practical experiments, 
without in the least disparaging theoretical treatises on ditferent sub- 

- jects coniiccted with fish-culture, whose value and proper place iu fish- 
cultural literature no one will deny. For the practical man and the 
fisherman, however, communications regarding the experiences of others 
will be of special interest; for they will cause him to think and institute 
comparisons with his own expcricnces, and may help liini in making 
the best use of the natural coiiditions of his own locality. 

I myself owe to  such accounts and reports relative to different fish- 
cultural establishments as have frequently been given in these columns, 
the impetus and directions for creating a hatching and feeding estab- 
lishtiient for trout and salmonoids, under such peculiar circumstances 
that a description of thesc and a brief account of my little establish- 
ment will perliaps be found welcome by some. 

There is a small spring a t  m y  disposal which rises under a iieighbor- 
ing water-mill, nnd which, even during a rainy seasou, yields only 20 to 
25 liters [about G gallons] of water per minute. The water is perfectly 
clear all the time, aud both in sumiiier and wiiiter its teniperature is 
constantly 730 R. [40&9 17.3. For about GO paces the water runs under 
ground, through wooden pipes lined with zinc, and then flows into my 
grounds. My entire establishmeut consists of threebasins laid in cement, 
the first holdiug 1.1, the second 13, and the third 20 cubic meters of 
water. The water in all these basins is renewed in about twenty-five 
hours. Althougli the change of water is exceedingly slow (there is ab- 
solutely no current iiiside the basins), the temperatnre of the water- 
even during a period of excessively hot weather, suoh as we had during 
last July-will never be higher than lo0 R. (54.6" J?.), because the basins 
are in tho ground and their sides are, consequently, not exposed to tho 
rays of the sun ; aud because, in view of the possibility that tlie rays of 
the sun ;nay be very hot, the entire establishment is surrounded by ail 
@wth wall 6 feet high, planted with shrubs aiid trees. Thiring midsum- 
lner bnly tlie declining sun of the evening reaclies tlie surface of the 
Water in the basins, while the fish can enjoy the cool shade during the 
Other part of the clay. The water in the pasius is SO centimeters deep, 
With the exception of the first and smallest basin, into which tlie spring 

""Miil tuenig JVusscr viel ei*rciclibar.JJ From Dctct~che Fisohcrei-,Yoittcng, Vol. vi., No. 48. 
bttin, November 27, 18d3. Tmnelatod from tho German by IIERNAN JACOBROX. 

/ 
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enters, and which, by various subdivisions, has been transformed into 
a meandering ditch, which serves for hatching the eggs. and raising 
the young fish. This ditch is orilg from 12 to 15 inches broad, and 
its sides are lined with turf. I ts  fall varies,; here a,nd there i t  widens 
out into deeper, pond-like places, and it is covered with a' dense growth 
of cresses and other plants which thrive in cold water. I ts  bottom is 
corered with fine gravel ; in some places i t  is muddy, and, by placing 
in i t  pieces of clayey slate, numerous hiding-places for the small fish 
have been provided. The two other basins have a graveily bottom, 
occasionally mixed with mud, of which, as I thiuk, the trout is very fond. 
In these basins numerous hiding-places hare also been provided, as  well 
as small hillocks, with dihinutive caverns and tunnels of pieces of lime- 
stone. All around the edges of the baHins there are banks of moss and 
turf, whose roots and blades reach into the water, and thereby serve to 
increase the number of worms, larvz, &c. While the water in these 
two basins is always kept a t  a depth of from 80 to 100 centimeters [about 
32 to 40 inchefi], the depth of water in the first basin or ditch is never 
more than from 3 to 5 centimeters [ 13 to 2 inches] j thereby a lively cur- 
rent is produced, which is an indispensable condition for feeding the 
~ o u n g  fish, for the food intended for fish of that age shoald be inored 
along by the current, so as to make it appear alive. If necessary the 
current in the ditch, as well as the depth of water in the basins, can be 
increased or diminished. 

As I live in a very flat country without forests or brooks, the creation 
of a trout-hatchery became the subject of many discussions and (1% 
couraging remarks. Like Noah, when he built his ark, I had to bear 
many a sneer; but the results have changed all this, and the mockers 
are now all on my side. I have once more furnished the proof tliat 
much can be done with little water, if it is only good, for I havo suc- 
ceeded in raising in my small basins or ditches about five hundred trout, 
which I received as young fry froin Einsiedel during last March. I put 
out one thousand, but one hundred soon perished through a grave mis- 
take, and the other fom hundred were caughc by kingfishers and wag- 
tails. These fry grew, duriug seven months, to be fish measuring from 
12 to18 centimeters [about 5 to 7 inches], aud weighing as inany grams 
[about half a n  ounce]. 1 also succeeded in feeding several hundred 
two and three-year-old trout so as to make them fine food-fish, some 
of which weighed If kilograms [3& pounds]. I now commence to hatch 
several thousand eggs of salmonoids and hybrids in simple wooden 
boxes, whow inside has been charred, and I have no doubt that I shell 
succeed in that experiment as well as in raising young fish in inclosed 
basins, a fact which so far does not seem to be generally credited. 

As regards the method employed in managing my lictle hatching and 
raising establishment I would state the following : As food for young fry, 
I have snccessfully employed fresh white cheese, meat chopped fine, 
and especially the young of amphipods and other small aquatic ani- 
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rnals, thousands of which were soon caught in the neighboring mill-pond 
bx mcans of a gauze net. I ca’n also recommend a mixture of white 
cheese and ground meal with a liltle water, lrneaded into balls. For 
the €urther development of the young fish which ha,ve grown up this 
summer, I have provided a small basin, connected with the others, 
measuring 1 meter [39.37 inches] in breadth, 2 meters in length, and 1 
meter in depth, and by placing in it small stone hilloc!ks, and making 
hidingplaces, it has become a pleasant place of sojourn for fish. Eenae 
the fish can again ascend to the basin origiually inhebited by them, 
and thus live either in shallow or deep wat or. 

As food for trout which are several years old, I have very succes8- 
fully employed a mixture of white cheese and Nicklas’s fish-food, in a 
proportion of 3 to 2. These two substances innst, of course, be kneaded 
together by means of water and then be fed to the fish in the shape of 
noodles. The large fish also get raw meat, frog l a r v ~ ,  small frogs, 
worms, snails, amphipods, &c. There is nothing hetter for fish than to 
vary their food from time to time. Too large a quantity of substances 
containing much nitrogen seems to cause diseases among the trout. 
The old adage, aarialio dekotat (variety is plcasing), also applies in this 
case. In place of Nicklas’s food I have receutly begun to use, also, the 
American ground meat (meat-flour, which is frequently used as food 
for cattle. 
ployed cautiously. I shall at any rate continue my oxperiments with 
this ground meat and with Nicklas’s fdod, and at some later date report 
as to the results. One thing I can state even now ; this is, that my 
trout did not seem to like Nicklas’s food when given to them by it- 
self. For days they will leave the food untouched, and most of it is 
eatcn by the crawfish which I have placed in my basins in large num- 
bers ;LB guardians of public order, aqd which liav’e to see to it that 
nothing is wasted. 

This is, in brief, my hatching and feeding establishment, consisting, 
therefore, of a very small spring, three basins, and two wooden hateh- 
iug boxes, mitliout tho tracc of a hatching-house; and up to spring, 
1884, I expect to have raised in it about 10,000 eggs of diffcrent kinds 
Of trout and hybrids, so that, in all probability, I sliall have next sum- 
mer about 10,000 fine food-fish. Only by closely following the rules 
laid down by nature for the life of trout, and by making use of all the 
hints given both in this paper and in other publications, have I suc- 
deeded in furthering the intorest of the fisheries in a country like ours, 
Which has been but little favored by nature ; and, in making, mitliiu a 
space of only 100 square meters, the best use of a spring, which thus 
furnishes now not only 8 cooling draft, but  a fine fish for the tablo. 

Would that this communication might aid in awakmiug greater in- 
tcrest in Germany for the importaut fishery industries ! Much money 
is still lying hid in out-of-the-way nooks and corners of our cauutrr. 

It is my opinion, however, that this food should be em- . 

LOBEJUN, NEAR HILLLE ON THE BALLM. 
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X ~ . - S O M E  OF THM DIFPICULTIEH WHICH CONFRONT OYSTER 
- BREEDERS.* 

B y  H. H. PIERCE. 

[From two letters to Prof. J. A. Ryder.] 

At the suggestion of Mr. Eugene Blackford, of New Yorlr City, I 
take the liberty of addressing you a few lines regarding certain poiuts 
relating to the oyster butiiness. 

Tlie company of which I am treasurer have several beds of planted 
l 1  seed,”upou whichlnst season’s spawn set to a considerable extent. We 
have ;t quantity of shells near our oyster honso also and are desirous 
of plautiug these shells at once, so as to catch the spat of this seasou. 
Our experience and practical knowledge iu this direction is very limited. 
Can you assist us B To inform you definitely of what we waut to know, 
i t  is perhaps well to ask the following questions : 

1st. The bottom under and abore the principal part of our beds be- 
ing s a d ,  covered by from l to 3 iuches of mud, should we plant our 
shells before spawning takes place, or immediately after i t  comtnences ? 

2d. How can we tell from the appearance of the oyster when it  is 
ready to emit its spat‘? 

3d. After the spat is emitted how soon does it attach itself to its 
future home, and how long is it supposed to float before sinkiug to its 
resting-place B 

4th. How long after becoming attached to its resting-place before it 
becomes sufficiently developed to be discernible to the naked eye ‘? 

5th. MThat is the general appearance of the young oyster when first 
large euough to be seen by the haked eye or by the aid of an ordinary 
magnifying glass t 

6th. How can we secure Gocernnient assistance in the way of scisn- 
tific investigation and experiment in Sinepuxent Bay t 

S N O W  HILL, WORCESTER Co., MD., June 7,1883. 

We have been almost daily planting shells since the 1st of Juno, i u  
a small and experimental way, in close proximity to one of our beds 
of two-yaar-old oysters and upon which we find n considerable 4‘ w k , ”  
varying in size from that of the diagram in your esteemed favor before 
us-supposed to represeri t the oyster about ten clays aftcr fixation-$0 
about the size of a half dollar. So far, our operation seems to hs .~e  
been pretty nearly in line with what you have suggested. 

We are anxious to make our business liere as large as practicable, and 
to this end desire to avail ourselves of all the scientific assistance *e 

These letters introduced the remltrkablo series of oxperiments conducted by 118erfl. 
Pierce tcnd Ryder at Stockton, and deocribod in Bull. F. c‘. 1883, p. 281 j 1804, p. 17 
and p. 43.--C. W. 0. 

/ --- 
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can get, and sincerely hope you may be able to visit and give us such 
advice i J I i d  instruction as may seem best to you after examination of 
our grounds and work. 

We may add that the oyster industry in these waters is rapidly be- 
coming very large. It is claimed that there have been this season over 
500,000 bushels of seed from the Chesapea,ke planted here. It seems to 
ms that much inay be done here towards raising our own seed. Thus far 
the shells which we planted early in this month do not appear to show 
any $6 set” of spawn, though they &ill remain pretty clean and free from 
muddy deposit. 

If J ou can favor us with a visit, me shall be most happy to be initiated 
fully into your views and methods and do all in our power to assist you 
in your experiments. 

\ 

STOORTON, WOROESTSE Co., MD., June 15,1883. 

No.  1. awner ........................................................ 
No. 8. &iiltc&r.. ......................................................... 
Eo, 4. spawnor ........................................................ 
NO. 2. il‘ilter ..................................................... 1.. .. 

..... 

mm.” mm. mm. 
838.6 73 32 
a54.5 08 84 
349.0 71 28 
880.0 73 32 

167.-UAN XIERRING IAIVE A N D  I N C R E A S E  t N  INULOUED WATER89* 

B y  W. FINN. 

The followiug contribution towards the :elution of this interestiug 
problem lms been comniunioatecl to the editor of the Norwegian Journal 
of Bislieries : 

Al>ont the end of May several barrels of salt ‘6 great herring” from Lof- 
fotiell mere received in Bergcn. These fish had been caught duririg the 
first h:tlf of the month, aud the person who received thein forwarded 
sotno specimens to the editor for the purpose of investigation. The 
specimens which were examined showed the following dimeusions : 

.z ;: p w n e r  ........................................................ 
iltor ........................................................... 

No.& Ililror .......................................................... 
No. 4.  Spawnor ........................................................ 

-____ 

I Longth. 1 Hoight. 1 Breadth. 

mm. mm. Bramu.* 
105 84 45 
164 88.6 40 
182 30 01  
182 40 100 

_ _ ~  
* About 26 millimetore make 1 inoh. 

These herring were, therefore, of t h e  same size as largo spring her- 

The examiuatioii of the sexual orgaris showod the following results : 
ring and Iceland herring, or as t h e  foriner so-called ‘‘ great herring.” 

-_ - I Length. I Roight. I Weight. 
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No. 4 was almost ready to spawn, aud the sexual organs of the other 
three were so much developed that the latter half of May must be sup- 
posed to have been their spawning swdson. A t  t h e  same time several 
spawners were examined which had been caught in the middle of March 
in the Mjiifiord in Iceland. The maximum length of these herring was 
347.5, 353.5, and 350 millimeters, respectively, and the weight of the 
spawn-bags 71, 62, and 91 grams, respectively. The spawDiug seasou 
of thesc! Icelaud herring sets in probably somewhat earlier than that of 
t h e  Norwegian herring. We have merely stated this because t,he spawn- 
ing season of both these kinds of fish sets in later than that of the spring 
herring. 

The Loffoden herring had been caught in the Borgefiord. This fiord, 
which is scarcely half a mile long, and solnewhat narroGer, is connected 
with the Polar Sea by a narrow sound, not, quite a quarter of a milo 
long, which cau onls be crossed by boats in a few places wheu the tide 
is in, and which is almost dry when the tide is out. The Pollen, a sheet 
of water farther inland, which is somewhat larger than the fiord, is con- 
nected with the letter by a short watercourse about 3 feet drep. The 
greatest depth of this fiord is said to be 40, and that of the Polleu 60 
fathoms. I n  the fiord the tide cau bo noticed, but not in the Pollen, 
whose waters are said to  contain but little salt. The herring prefer to 
stay in the tiord, but they have also beeu caught in nets in the Pollen. 
Besitles herring the Gadus virens is occasionally caught in the fiord, 
and both here and in the Pollen not a Sew salmon and salmog trout. 
It is said that there are no other fish iu these waters. 

From information furnished by the iuhabitants of this region, it ap- 
pears that about ten years ako, duriug t h e  ( 6  great herring” period, her- 
ring first made their appearance in these witers, some probirbly as 
early as the autumn of 1871, and that, unable to leave them, they prop- 
agated here, which may be concluded from the circumstance that young 
fry of all sizes are found, even up to the Christiania herring,” which 
niust be considcreil as tho oldest &spring of the immigrants. The large 
specimens which we examined belonged, therefore, to the original im- 
migrants. The fisheries take place almost exclusively in spriug when 
the ice has melted, and when large schools of herring appear on the 
coast. It is difficult, however, to catch the herring, because they are 
very shy. At other times.they are but rarely caught in nets. As ouly 
nets with large meshes are used, onlF full-grown fish are caught. Dur- 
i n g  the present Sear 30 tons have been taken; but as a general rule 
the quantity is much less. I n  exceptional cases 50 tons have beeu taken 
in a year. 

From all the information obtained it seems certain that one and the 
same tribe of herring has lived and propagated in this natural aquariu111. 
The couditions, strange iu more than oue respect, under which these 
herring have been compelled tolive during this long period iu theirinvol- 
vuta.ry imprisonmentl do not seem to have had m y  hurtful influence OP 

. 



BULLETIN O F  THE UNITED STBTES FISH COMMISSION. 335 
their well-being, or to have shortened their life ; provided, of course, that 
the specimens which we examined were some of theoriginal iinmigrants. 
Uudisturbed by all their enemies, man alone excepted, and seemingly 
free from care as far a6 obtaining food was concerned, this quiet lift: has 
possibly aided in lengthening their existence. On theother hand, their 
offspring seem to bo somewhat feeble, as is also the case with the sa,l- 
mon in inclosed waters. A more thorough exainination of the condi- 
tious of temperature, food, saltness of the water, and 8 number of her- 
riug of different age at  differeut seasons of the Sear woulcl bo of great 
interest, and would form an exceedingly valuable contribution to the 
natural history of the herring; as it is highly probable that we have 
here before us one and the same generation at  a different age. 

As there are severa,l places in Norway where the conditions are the 
same as in the Borgefiord, the editor of the journel from which we hare 
given the above extract has requested all persons interested in this 
subject to furnish him with information in regard to it. 

16S.-BISH I N  THIE NATJONAIA V A H H  A N D  TBlBUTARIES O B  &NAIL& 
RIVEM-PISOPABATION O B  WlIlTEBISII. 

B y  J. E. CURTIS. 

[From IL letter t o  Prof. S. I?. I3sird.l 

I spent two months of tlie past summer in the Yellowstone National 
Park, and while there an item concerning fish came to niy notice, which 
I woulcl call your attention to. r hare hope of your using your influence 
that some effort inny be made towards preveuting the destructiou of 
certain kinds of Bsli. This seems to me would be the right and proper 
thing for the Governineat to do, particularly i n  that portion of t he  coun- 
try which has been dedicated to the people as a national park. There 
is a lako there called Lakc Henry, sitnated on the public road built by 
the Goreriirncrit leadiiig from the Upper Geyser Busin to Virginia City. 
This lako is t ~ l e  1ieaclwater of one of tlie tributaries of Snake Xiver. I 
spent soine tliree or four days in a thorough exainination of this lake, 
aud have becoin0 satisfied that i t  is the breeding ground of tho salmon- 
trout, which are so plentiful in Snake liiver arid its tributaries. There 
Was no boat on the lake, and of course I could get over i t  oiily on a cluin- 
aily constructed raft poled around by tho inen I had with me. The trout - 
in this lake were i n  schools tliree or four de&>, one above the other, seem- 
iugly packed as dose together AS Bsh could conveniently be, and these 
schools extended as far as tlie eye could reach. There is going on 
? terrible tIestruction of tliese fish by the visitors of this park by spaar- 
%, qnd tliero is iiot only taken out as high as GOO to 700 poundtl in one 
night, but they i~ouucl. arid mutilato nearly as many as they catc4. 
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I n  previous years a man netted immense quantities of these fish (trout), 
and I a m  informed that lie is 1i0w making arrangements to go into th is  
lake and again net out these fish. If your influence cab be used to bring 
about their protection and prevent their destruction I think that it will 
preserve a plentiful supply of this class of fish for all time in the Si~ake 
Iiiver and its tributaries. I did not see in this lake a single fish of ally 
kind other than the salmon trout, and their numbers seem to nie to bo 
beyond conception. While there I fished in tlie Gallatin and its tribu- 
taries, the Madison and its tributaries, also t h e  Yellowstone and its trib- 
utaries. I found, to my surprise, au abundant supply of grayling as 
well as trout in these rivers. I also found another kind of fish equally 
as gamy as either a trout or the grayling, known in that country and 
called by the people a whitefish. This fish in shape was very similar to 
the grayling, ]laving the same ’dorsal fin far back on the fish as the 
grayling only not so large, and not having such variety of color as the 
fin of the grayling has; and one marked peculiarity of this fish is that 
its mouth is the exact shape of that of the sucker. The flesh of this fish 
is equal to that of the trout, if not superior, and one among the few 
fish that i t  hits been my fortune to find which was fat enough to cook 
itself. While there I heard one other nanie for this fish. I met a inan 
nu the Yellowstone River who told UIC that the correct name of the fish 
was the “ ~ t e r l e t ’ ~  or “ ~ t e r e t ~ ~  j how he spelled the name I do not kuow; 
I spell it to you simply to pronounce the name he gave the fish. This 
fish is found in the Yellomstone, Gallatin, and Madison Rivers. While 
the grayling was very plentiful in the Madison and Gallatin and their 
tributaries, I did not find any in the Yellowstone. 

I have hoped for a long t ime to be able to give you definite informa 
tion in regard to my eff’orts in the propagation of whitefish in  the inlaiid 
lalies in the State of Michigan. I n  a previous communicatio~i to yon I 
gave the names of lakes and localities where I planted whitefish and 
the number so planted. I have received from parties residing in the 
viciuities of those lakes several mell-developed whitefish weighing from 
X to 10 ounces, and I hare recently been informed by a reliable gentle- 
man who lives iiear Klinger Lake, Saint Joseph County, Michigan, one 
of’ the lalies where I planted fish, that one was speared there this fall 
weigbitig 3 pounds. I regret exceedingly that I was unable to procur0 
the fish for examination. I am, however, soon to inalre some thorough 
experiments in these lakes to demonstrate whether or not these fihh h a r e  
grown arid multiplied, and I will most gladly, when this is done, give 
you the result. 

TOLEDO, OHIO, November 26, 1882. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 337 

Vol. IV, No. 22. Washington, l9. C.  AM^; 13, 1 8 $4. - - __. 

10V.-NOTEY ON TIIE BHAD SEASON OF 1884, WITII ICEFEBENCEB 
T O  OTIIElS  SPECIIEM. 

B y  CHAS. W. SRIILEY. 

The following items liave been re~ei red  from different sources, and 
indicate generally a good season: 

TIIE DELAWARE ~WER.-A shad weighing over 7 pounds was 
speared below the canal ~onipaiiy~s dam in the Delaware 12iver a t  this 
place last uight (May 3). This is tho first shad of the season, and its 
early appearance in these upper waters is another illustration of the 
success that has followed the efforts of the United States Fish Com- 
missioner in restocking the Delaware with shad. For twenty-five years 
preceding the restocking, which was begun in 1872, no shad was seen 
further up stream than Milford, 30 miles below Lackamaxen, alt8hough 
they had been at one time plentiful at Elancock, over 60 miles above 
here. Thousands mere annually taken between Lecbawaxeii 2nd Han- 
cock in eel-weirs and bush-seines, the rough and rocky part of the river 
Preventing the drawing of nets. Not only the mature fish were cap- 
tured, but the p i i n g  fry were destroyed in immense numbers by hun- 
dreds of traps. This iiidiscriminate slaughter of shad, from the head- 
Waters of the Delaware to tide-water, resulted in their total disappear- 
ance from the stream ahove Milford, and iii 1872 the fisheries a t  that 
Place yielded only single fish where they had once rewarded the fisher- 
men with enormous hauls. 

In 1875, three years after the restocking experiments had been tried, 
there mas a notable increase in the catches a t  Milford, and in 1876 shad 
again appeared as fir  up as Lackamaxen. The increase has been large 
and steady ever since, and now shad arrive here in large schools every 
spring. They are unable to go further up the river, as the canal com- 
Panps dam is an obstruction which they cannot overcome. But for that, 
the upper maters of the Delaware would soon be as well supplied with 
shad as tliey were Iialf a century ago. As they are now protecteci 
Qainst bush-seines and eel-weirs, and as nets caunot bo snccessfnlly 
used above Milford, there woulcl be no means for the people up the val- 
ley to t n ~ w  the fisli, except by spearing, whicli is t ~ i e  inantier in whic1i 
they are ciiptured at  L:~cl~~maxen. They gather a t  the foot of tlie dam 
and reinaiii there. Men and boys collect a t  night a t  the bulkheads and 

By throwing strong light on the water by means of 
jacks the fish :we plainly brought to view alnd are speared by the hun- 
dred. The one killed last night was the largest one ever seen so far 

the river. 
Bull. U. S. I?. O., 84-22 
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SALMON.-At the time the river mas restocked with shad, salmon 
were also introduced into it. It was believed that this would be fol- 
lowed with great success, as the Delaware is a natural salmon and 
trout stream, and when the valler was first settled I)y the whites teemed 
with both of these fish. 111 1877 a 1ai.g~ salmon was captured near Porb 
Jervis, and one weighing 9 l)ounds was Billed a t  Easton. Since then, 
ho~mver, tione have been taken, although they have been introduced 
by the tliousancl both in  the upper and lower waters. 

Tnour.-The stocking of the river with Califoriiia trout has been 8 
success, as they have appeared iu  large numbers in the upper stream 
and its tributaries, :wcoriling to reports from those regions. 

LACKATVAXEN, PA. ,  .&!ay 4, 1884. 

T ~ E  HUDSON.-T~W run of shad for a few days past has been heavy. 
One fisherinan caught oyer GOO iu one clay last week, another over 400, 
and single drifts of froin 50 to 300 fish each are reported. The water is yet 
6(roily’7 from tlie spring freshets. The fish are unable to see the fine 
thread nets used, heuce the fishing can still bc’clone by daylight. The 
heavg’run of shad has reduced tlie prices rapidly, and fine fish can now 
be had here for from 15 to 20 cexits each. 

For many miles tlie river is now dailyfillecl with shadnets, and the pass- 
ing boats and rcssels iiavigate the chaiinel with great clifficulty. There 
is great strife among the fishermen for the first place or best chance to 
throw their nets. 

STURGEON AND nnss.-It is found that ~turgeon are niore plentiful 
in the river than usual so early in the season and the liuge fish are 
giving considerable trouble by tearing the nets. Large bass liave also 
been titken of late, and a few California trout have been caught a t  some 
points. 

KINGSTON, N. Y., May 7,1884. 

NAREAGANSETT BAu.--John H. Bardcn writes to Professor Baird a8 
follows : ‘6 we are having an excellent run of shad in our bay this year, 
from what me put in four pars  ago. For the past two yearc; we have 
not been able to plant my, which will give R small run for the next 
two Tears. There is nothing that me can do that vi11 help a11 classes 
so much a8 a good supply of fish. We have one of the best bays in the 
world and we warrt ;I large supply to put in. 

“ROCKLAND, R, I., X u y  G, 1884.,’ 

We have had the best run in our bay this year for the past ten years, 
from those put iu four years ago. 

PONAGANSETT, R. r., JW li, 1884. 

WARREN XIVER AND GREENWICH BAY.-Mr. ITenry T. Root, of the 
~ l i o d o  1s1aud ~onimission of ~ i i ~ a u d  Pislieries, writing to the editor of 
the Proviilorice Journal, says : 6 L 1 ~ ~  the article ‘Some Notes about Fish,’ 
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in this morning’s Journal, the writer attributed the plentifuln tss of ahad 
in tho Warren River and Greenwich Bay to tho iinosual height of tho 
Connecticut Biver and its coolness, owing to tho late melted suo\v. 
Allow me to suggest a more plausible tlieory, and one more to the credit 
of the instinctive habits of the shad. 111 June, 1581, Mr. Newton Dex- 
ter, of tlie Miode Island Coinmission of l n l ~ n d  Fisheries, 1)liiCtA in the 
upper waters of t l w  Warren River 500,000 young shad. Tlie present 
spring is the time that these shad should return in their mature state. 
Many of us  hare been awaiting this  very time, believing that we should 
uot be disappointed, and that the quailtities of shad cauglit in our 
waters this sepson would materially reduce the price, nricl such lias 
proved to be the fact. A t  this writing more shad by many huiitlreils 
have been taken from Warren River than were taken there during the 
whole of last season, and by inany i t  is thought the biggest run of shad 
has not Set srrired. The theory of snow-water liaving forced the shad 
to Reek warmer waters may applj- to their being repelled froin Palmer 
River in such numbers as to account in a measure for t h e  quantities in 
t4reenwich Bay.” 

SAINT JOIIN’S llIvEn.-Writing from Palntka, Pla., December 15, 
iB83, Mr. H. IT. Gary, superintendent of Georgia fish con~niis~ioii, said: 

“The shad have cointiienoed riiiining in the Saint John’s River. 
Sever:tl were caught this inoruing or last night near this place in 
gill-nets. On rnaking examination I find they are riiostly males. I 

I 
will q)end several clays in endeavoring to find the sp:~~vning gronnds 
of the sliad in the Saint Jolin’s. So Sar as I know, this is ai1 unsol\~etl 
problem, as  t h r e  are 110 shoals in this river. I am impressed that the 
spawn is cast upon the sands of upper lalres connected with or really 
forming a pamrt4 of tlie river. If auy results are obtained t4lm United 
Rtates Commission shall have the benefit of them.” 

* found one felnnJe with roe pretty nwll tlereloperl, but not r ip.  

POTOMAC RIvmt.-The following is compiled frorn an article which 
~~ppeared in the Washington Evening Star of Mity 24 : 

Tho season l~as been a decided failure, worso than any season since 
1875, when tllc catch mas a little below the present se~~soii. nIost of 
tlie fiNhWlllen set out early to get upon their respectii-o shores with their 
gmgs of tncm itnd appliances. Some of those 1essec.s started clowii st resin 
in Pel)ruiiry, arid by the iniddle of Mwrch all were ofl, togother with 
buiidrc.ds of gill iietters silt1 trap iietters, to occupy the spces  i n  tho 
*her betmeen t h e  seines. Moxley’s Poilit, tho landing so long occupied 
by the 1:i to Janies Skidinore, about 15 miles down on tho ~larylantl 
Rhore, \vas anlong the earliest occupied, with Ciipt. Etlw:irtl F:NUIIC~ to 
~~~perii i tentl  tho g:ing of thirty tnen. His 300 fatlionis of‘ seinc: liiI\.o 

ken actively engaged every ebb and fiow of tlie titie, but  witli itiditfer- 
4 U t  s11ccess. 
AH a general- thing, herring make their first appearance before the  
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shad. The first herring taken this season was on the 18th of February, 
when 23 were caught a t  Moxley's Point. During the succeeding days 
of February only 1,033 herring were brought up to this  market, and 
not one shad. The first shad caught this year was on the 5th of March, 
when G were sent up to market. About this time the cold weather came 
again and the fish were driven back into the bay by 'the nortliwest winds. 
No more shad were seen until the 10th of March, and but few herring. 

The 3d of March, 3,G72 herring were brought to this market, and no 
more were caught till the 10th of March, when 530 were landed ; the 24th 
of March, 20,262 were received, the largest number for any one day in 
that month. The total number of herring in March from all tlie shores, 
on both sides of the river, was 185,540, and of shad, 20,351. April is the 
best month for the yield of fish in the Potomac. This city i r i  only one 
of the many markets for Potomac shad and herring, but  g e i i e ~ ~ l l y  very 
large numbers of fresh shad itre brought to our wharves to pnck in ice. 
The number caught up to and including the 17th of May is 5,4/i4,9(37 her- 
ring and 222,082 shad. 

As before stated, the seines are nearly all cut out, but ihe river is 
bristling with trap and gill-nets from the highest tide-water t I the Ches- 
apeake Bay. With avery slight exception, every one engage3 in fishing 
has sustained a positive loss. For instance Moxley's Point I )peratecl by 
the late James Skidmore's heirs did nothing. 'Heretoforo tb 1s shore has 
been reckoned as first-class among the successful ones j ne Irt in detail 
is Bryan's Point, operated by Mr. Conrad Faunce, an old tnd reliable 
fisherman ; then comes Greenwar, PaJnnnkey, and C h a p  m ' s  Point, 
before considered good shores, but this  season they are fa $lures. The 
above shores are on the Maryland side. On the Virginia ride we have 
Perry Landing, White House, Stony Point, and Freestone P oin t. These 
shores generally yield a small but sure profit, but this seas( n they msdo 
signal failures, losing in the aggregate about $7,000. The orxly exception 
to this general rule of loss is the Clifton, operated by Mr. Waller; The 
Gums, fished by Mr. Jerry Raub; and Windmill Point, operated by 
Messrs. Ewing & Go.; the last threenamed being the threc~lower shore& 
on the Virginia side. Their success is attributabk to the peculiarity ol 
location, being sliallow and flatly formed, together with [L coiiibinatio~~ 
of circumstances such as the great rains iu February aiid March, and 
northwest winds that prevailed during the month of April. Theso 
&ores were the great center of attraction for tho branch herring. 

I n  regard to the artificial plants, were i t  not for tlie services of the 
Uuited States Fish Commission, necessit'y would compel a cessation of 
fishing the large shores; and the Potomac, as Par a s  the large fisherics 
are concerned, would bo a thing of the past. 111 view of tliu f x t  of 
there being no legislative protection for shad and herring, they :ire fished 
in season and out of season, hence the almost extiuctioii of one of ouI 
best food-fishes. 

The f'ollomiug will show the decline in the numbers of shad. Dur 
ing tho present 8emon there have been canght and broughh to the fish 
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w!iar.f iu this city 226,721 shad, while in 1868 Mr. John Gibson sent 
alone froin Stony Point and High Point 230,205, nearly as inaiiy shad as 
all tlie fisherinen on tlie Potomac sent to the wharf the present season. 

At that, time all the following shores were fished : On the Maryland 
side: Tent Landing, Moxleg’s Point, Bryan’s Point, Greenma.7, Gut Land 
ing, Pamunlrey Point, Chapinan’s Point, Stump Neck, Budd’s Ferry, and 
Goose Bay. On thevirginiia side : Ferry Landing, White House, Stony 
Point, I3ig-h Point, Marshall Hall, Freestone Point, Coclr-Pit Point, 
Opossum Nose, Mr. Hoes’, The Clifton, Arkendale, Tlie GnmP, Tumps, 
kvirtdinill l’bint, and Caywood’s, besides a host of smaller shores not 
aentioned. Sonie of the large fisheries were leased and rented for large 
.muis :innnnlly, as the following mill show. The sliores on the Maryland 
side, ranged in price per ailnuin from $500 to $1,000, while those on 
the Virginia, side ranged still liigher, Stony Point renting annually for a 
number of years for $2,500, Freestone Point from $1.300 to $3,500, White 
House froin $1,000 to $2,000, :and other shores iri proportion. At present 
but few of tlie large shores are fished, owing to the scarcitj of fish. 

No one cares to  assunie the risk incurred, while those which are fished 
are at very low rents, and inany of them conditionally, the owiiers not 
caaing to  have their shores remain idle. 

NANTICOKE I$IvER.-E. L. Martin writes : 
(‘ We :we just feeliiig the beneficial effects of the shad deposited by 

you in the Nanticoke. I ani inforrued by old fishermeu that notwith- 
st:indiug tlie backward aud unfavorable spring, there have been more 
shad taken froin the Nauticoke than for many years. I have never 
seen larger or better ones. 

SEAPORD, DEL., May 1, 18S4. 

SACRAMENTO RIvEn.-Tlie Harre de Grace Republican says : 
( 6  \Vu learn froin Commander Frederick Bodgers, U. S. N., now sta- 

tioncd a t  Mare Islantl, California, that shad are now being caught in 
largo quantities in San Francisco Bay and other waters of Oalii‘ornia. 
Thero were no shad there until they were introduced b ~ r  the United 
States Fish Commission sereral years ago, thus proving beyond a 
doubt t,he good results of their labors.” 

1YO.-MEMORANDA ON LANDLOCKED SAI~M ON. 

]By CIIARLES G. A’J’KINS. 

- A.--XYSTE~WATIC mxxrroN.-There hare been thought to be several 
distiiict species, or at least sevcral naturali8ts finding la~ndloclred 
Ralmon in this or that district 1t:Lrs thought them nem Sllecies and 
have called them Sdmo sebugo, S. glovcri, &c. Within a few Fears Dr. 
Bean and others in Wiishiugton have carefully compared them with 
8. d a r ,  and find no specific difference. 

. 

Tho difference in S:EO is comm~nly very great, landlocked aalluon in  
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general being but one-fourth or one-fifth the size of the river or sea 
salmon. There are also differences in color. Landlocked salmon never in 
the breecling season assume so bright colors as male river or sea salmon. 
Aside from these unimportant differences may be mentioned as Inore 
important the difference in habits, landlocked salmon not going to the 
sea, as a rule, though it is likely that it sometimes has occurred to stray 
individuals to descend the Saint Croix or Presumpscot to the sea. They 
find their normal sea in the lakes. Also it may be noted that though in 
maturity the landlocked salmon are smaller, in embryonic stages they are 
larger, the eggs being perhaps 10 per cent greater in diameter. 

Another interesting point of comparison is the retention of the embry 
onic markings to a much greater age by landlocked salmon than by river 
altlmon. I have seen a Sebago salmon 13 inches long with the dark bars 
on the sides still very distinct, and in removing the skin of adult Iand- 
locked salmon, I have found the marks still distinct on the under side 
of the skin and on the membrane that still covered the flesh, as though 
the restriction of the landlocked salmon to fresh water had stopped its 
development, keeping i t  still in a somewhat, embryonic stage. 

B.-RANGE.--FouR DISTRICTS I N  MAINE, ViZ. : 
1. Basin of Presumpscot River (Lake Sebago, &c.). 
2. Basin of Sebec River, a branch of the Penobscot. These salmon 

are not known to be found in other parts of the Peuobscot Basin. It is 
singular that they have pot spread all through the Penobscot, as it has 
many lakes seemiugly well suited to them. 

3. Basin of Union River, Eancock County. 
4. Basin of Saint Croix River. 
The fish of the Presumpscot and Saint Croix had earlier a wider range 

than the others, and in both rirers were occasionally caught almost 
down to tidewater. Within twelve gears I have seen two that were 
taken at  Cumberland Mills on the Presnmpscot. 

C.-SIZE O F  ADULTS.-ThiS varies much. The Sebago fish often reach 
8 and 10 pouncIs, and sometimes 15. Saiut Croix (or Schoodic, as we 
commonly call them) salmon rarely exceed 6 pounds, and average 26, 
They are larger in some parts of the Schoodic Lakes than others, but 
these differences are not constant. For instance, in 1875, those caughi 
a t  Dobsis were nearly twice as large as those of Grand Lake Stream, bul 
the latter have increased in size year after year, until now they are about 
t h e  same size as the Dobsis fish. The Union River fish are large, aboul 
like the Sebago salmon; the Sebec fish are about like the Schoodic in size. 

There aro local differences recognizable to one acquainted with the 
different varieties, but hardly to be describcd. One ixiterefiting poixft 
of difference between Schoodic and Sebec fish is this: Sebec fish mature 
a t  a smaJIer size than the Schoodic,* and, while still small, frequent the 

*Later researches indicate that this i, true only in comparison with' the fish oj 

G r a d  Lake. In  some of the other Schoodic lakes we find Buh that mature when Oi 
small aim. 

- 
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8ame grounds with the large fish. Sebec salmon, apparently mature, 
having lost the red spots and dark bars, may be taken On the same day, 
all the way from 5 inches up to 2 feet in length, but of Schoodic salmon, 
as taken at  Grand Lake Stream, 1 have never seen a mature fish which 
was less than 12 inches loug, very few are less tlian 15, aud never 0110 
that had lost bars aud red spots was less than 11; and these small fish, 
as well as the smaller ones with bars and spots (8 or 8 inches long), are 
rarely found with the larger fish. 

D.--GRAND LAKE STREAM.-T’his is the headquarters of the variety 
of the Schoodic Lakes, That is, to no other stream do so many salmon 
resort to spawn; and iu no other lake do so niany find their horne as in 
Grand Lake. After tlie prevailing backkoods system of nomenclature, 
the stream that flowti out of Grand Lake is called Grand Lake Stream. 
Here, as iu many otlier instances that I lmow of, the salmon move down 
from the lake into its outlet a t  the spawning season instead of up into 
the tributaries. I t  follows that the young fish, instead of dropping 
down with the current as young sea salmon do, are in the habit of as- 
cending their native streams till they reach deep water abov?. 

Grand Lake is one of the finest sheets of water in Maine, with clean, 
wooded shores, and very clear water. Grand Lake Stream is a bright, 
(lancing stream, 3 miles long, with quick water almost every rod, arid 
abundant spawning grounds. 

conducting almost the entire business of spawning for the fish. Our 
traps span the stream a t  the outlet of the lake. No fish now get past 
11s except by accident. With fine-meshed nets we build a series of in- 
closures. Those which the fish first enter are 011 the principle of a weir 
or pound, and few fish ever get out against our will. They come in 
mostly by night. Every morning mu count our cstch and sort them, 
taking spawn from all that are ready. The earliest fish begin to spawn 
in the stream before the end of October; we begin to take eggs a few 
days later, from tlie 4th to tlie 8th of November. Many of tlie females 
hare to be kept some days before they are ripe. (Not so with the Pcnob- 
scot fish-sea salmon-which a8re general13 all ripe together, arid some 
days earlier than the Schoodic.) The yield averages 1,GOO eggs per 
female. We commonly catch four females to three males. The iriales 
come io earlier in the season. The first run is nearly all males ; the 
last, nearly all females. The ripe fish continue to coma in until Novem- 
ber 20; sometimes not all are manipulated till Ilecernber. Often there 
is se\*erely cold weather during the spawning SCZIBOU. We opert%te 

’under cover of a roof. Sometinies ice shuts us off from communication 
with the lake; but if uot, we take the fish we lieve inauipnlated in cars 
and tow them 1 or 2 miles up the lake, where they are set free. One- 
fourth of tlie spawn taken is hatched liere and tlie fry let loose in Grand 
Lake, to avoid exhausting the supply. There has been 110 falling off as 
yet. The fry are planted along t h u  shore scatteringly wliere there are 
loose, rough rocks for them to hide under, 

. 

E.-THE BREEDlNG O l ’ E R d T I O N S . - ~ O ~  eight JrearS W e  haI?? been 
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We have three spawn houses, or rather one developing house (exclu- 
sively so) arid two hatching houses. The developing liousc is fed with 
lake water. I ts  location compels us to vacate i t  in March, but the long 
stay of the eggs in the cold lake water keeps developrnent back, so that 
none are hatclied and grown enough for planting until June, when their 
natural food has become abundant. 

Our best hatching house stands on the lake shore and is a very sub- 
stantial structure, partly under ground, with massive stone walls; it has 
capacity for developing 4,000,000 eggs or hatching 1,000,000. Troughs 
are arranged on six floors, and water runs througli the series, so that it 
can be used at least three times, with ample facilities for aeration. We 
pass water from one trough to another by letting i t  fdl in a broad, thin 
sheet over the side of the trough. This is very effectual, and young 
hatched i n  this house are exceedingly vigorous. The above hatching 
house covers 1,600 square feet of ground. We have also a neat little 
cottage for the superiiitendent, a lodge for the foreman, an ice honse, 
and a wood-house, all in convenient proximity. 

Our method of manipulating fish is perhaps common. We use the 
“dry method” wholly. Teu. quart tin milk-pans receive the spawn and 
milt. The fish arc used just a s  the “clipper77 hands them up, male or 
female first, as may chance. After the eggs of four or five fish are taken 
and well milted another hand takes them, agitates them diligentlyfor a 
few minutes, and then washes them off at once, after which they stand in  
pans on shelves till it is convenient to carry them to the hatching house. 
Careful observation has shown that impregnation is instantmeons upon 
contact of milt, and all agitation and waiting is merely to secure contact. 
Milt in pure water loses spawn in a few seconds, retaining scarcely any 
power after one minute. Eggs likewise soon lose their capacity for im- 
pregnation if put into water ; hut a little water does no appreciable harm 
within a few minutes. Either eggs or milt can be exposed to air for 
hours without losing power. The mucus that comes with the eggs from 
the fish does not act on milt  or eggs like pure water; milt in it retains 
its power for hours. If males are scarce we strain out  the iiltecl liquid 
from a spawn pan and use i t  again. I n  a can staudingin mater I have 
kept i t  forty-eight hours and then used this mixed mucus and milt 
effectively. 

Three-quarters of our eggs are shipped away. The owners are Maine, 
Massachusetts, Counecticut, aiid the United States. We pack in sphag- 
nous IIIOSS, wet to imbed tho eggs, and dry to surround this mass. S u p  
rounded by 3-inches dry IIIOSS they go on a sled, in the morni~g, with the 
temperature 10 to 15 degrees below zero, 28 miles (takiug the whole 
forenoon), mitliout tlie frost penetrating to them. The eggs are read9 
to l m l r  as soofi as the eyes become black. V e  send all off from JanW 
ary to March. What we keep hatch in May and are set free in June. 

BU(:ICSPORT, ME., Pebrzcary 16, 1883. 
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111.-NOTE ON THE RECENERATXON O F  THE SCALER O F  TlIIE G E R -  
M A N  C A R P .  

B y  JOHN A. RYDER. 

I n  the early part of 1SS4 a, fine specimen of the German carp, of the 
mirror variety, was brought from the carp ponds to the Armory Build- 
ing, where i t  mas placed in one of a nuniber of large aquaria. Unfor- 
tunately in handling the speciineu, which is now nearly 18 inches long 
and 5 inches wide, one of the largest scales of tho large lateral series 
wasknoclzed of& so that after a careful examination the writer expressed 
himselfsatisfied that the injury receivedby the fish was considerable, and 
that tlicre could be no doubt that nothiug of the scale remained, though 
it is probable that the '' bed I' or tissue from which the scale grew was 
preserved, but the outcr investinent of the scale was almost altogether 
gone. The scale in question was situated just behind the right oper- 
mlurn, nud ivas nearly or quite au inch wid0 vertically. 

Dr. It. Hessel, who was present when the scale was knoclced off of 
the fish, pickedit up and kept it. There is therefore no doubt whatever 
that i t  was wholly removed. 

After about five months have elapsed, or a t  the time of the prcsent 
Xriting, an examination shows that a new scale has been formed in tlie 
situation where tho first one grew, similar in form to the old one, but 
apparently thiiiner, the outer skin .investing it being also less densely 
pigmented thilI1 that which covers the scale in a corres1)oAding position 
on the opposite side of the body. 

When the scale was first lost the surface frox which i t  had been 
removed was congested, though the irritation in the vicinity seemed 
to subside after a fortnight or thereabouts, SO that but littlo evidence 
of the injury remained, exccpt the whitish appearance of the skin 
where the scale was origiiinlly situated. It is still liglitcr in color, but 
is otherwise perfectly healthy, though the fish had been for a time 
infested with fuirgus, from which it recovered elltirely, in spite of the 
fact that an abraded surface wa8 exposed which would render it- more 
liable to succumb to the iiiroads of the vegetable parasite. 

To what extent, the scales of fishos may be regenerated, and  under 
what conditions, tho writer is riot ab10 to say, but thcro is no doubt 
~liatevcr that such regeneration sometimes occurs, as in the ~:tse  cited 

,above. Without taking the trouble to look up the literature re1:rting 
to the regeneration of the scales of fishes, of which tlicre does not, so 
far as he is asware, seem to be much, the writer has thought the fore- 
going well authent,icated case of the regeneration of theso structures 
Worthy of record, so that others might be profited in case i t  sliocld 
be desired to investigate the subject still farther. It is doultlcss true 
that, as in the case of the nails, where if the underlying spidermi8 
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or '' nail bed '' is lost the nail does not again grow out, so in the case 
of the fish, if the entire'investment of the scale, both internally and 
exterually, was removed the latter would not be formed again. 

This observation has some slight practical value, since in the trans- 
portation of young carp i t  frequently happens that the scales which, 
as in many fishes, are not firmly embedded in t8he superficial layers of 
the skin, are accidentally removed in handling, even when considerable 
care is exercised, to the apparent injurjrof the individuals. If it is true 
that under ordinary circumstances scales which have been lost without 
impairiug the tissue from which they have been Sormcd are again pro- 
duced in the situation :ind of the tiame size a s  tlie scales which have 
been removed, then it is evident that such an injury is not very seriouu, 
even if not desirable, and that it will not very greatly interfere with the 
growth and health of the young fish. 

%'ASHINGTON, D. c., J d y  25,1884. 

lY%-THE STURUEON PISHERY. 

By H. d. HOYEP.  

In  the month of May, when sturgeon most abound, the market is 
usually supplied with other and choicer varieties of fish. Hence, uutil 
recently, this really valuable food-fish has been neglected and its com- 
mercial importance underestimated. This difficulby has been met and 
oqercome by the enterprise of New Yorlr packers. The process con- 
sists in placing the sturgeon, as soon as caught and dressed, in a large 
freezer, Where, by a patented method, they are frozen solid as they lie 
in boxes. This process is SO perfected in the works a t  Salem, N. J., 
that 128 sturgeon, averaging 85 pounds each when dress&, Cali be 
€rozen every seven hours. The fish are afterwards taken out of the 
boxes and stored in large rooms, through the center of which a free5- 
ing apparatus extends which is charged anew every day. By this 
means the fish can be kept for months until they come into demand. 

The sturgeon range from Georgia, in winter, to Saint John, N. B., in 
summer, and are followed up in their season by men expert in their 
capture. Large gill-nets are used in this business, each about 200 
fathoms long and with meshes a foot in size. 

The Delaware ltiver is the principal field of operation. Sturgeon 
enter this stream about the 22d of May, and in such immense numbers 
that nets about a quarter length have to be used, larger ones being at 
that time unmanageable. Mr. Blacksou, au experieucecl fishermW 
tells m e  t h a t  he liav seen them 80 abundant that his net would sink 
with tlieir weight a8 soou as it was thrown out. The averago catch 
per net is from 25 to 30 fish apiece a t  eaob cast. This lasts about two 
welrs. The sturgeon move steadily upstream towards the head of the 



BULLETIN OF TEE UNITED STATES FISH COMMISSION. 347 

river, ant1 tlrcn sudtlc~tily disappear about the 10th of June, after which 
they must be sought elsewhere. Row they get 0u.t of the' river with. 
out being caught is a mystery. All that the fishermen lmotv about it 
is, that one day tliey are busy catcliiiig fish and the uext all their nets 
are empty. 

The boats used in this business are all constructed on the same plan; 
about 24 feet keel, 7 or 8 feet beam, capable of carrying about 30 stur- 
geon apiece. A boat load of big ones looks, oddly enough, like a load of 
small  logs. 

The flesh of the sturgeon, as is well-known, is rather coarse mid oily; 
and, as  much depends or1 its right preparation for the table, we took 
some pains to inquire how it is cooked by the wives of' the fishermen 
themselves, who ought to know as well as anybody, seeing that i t  con- 
stitutes B staple article of their diet. From several methods recoin- 
mended. ~ ( 3  give the two that seem the most promisiug : 

The first method is to cut the flesh into slices and parboil them to 
get rid of the superfluous oil, and then fry them in a thin batter. 

The seconcl method is to cut up the meat into squares, 2 iuches thick, 
which are t o  be tlioroughly boiled, aud then pickled for tvo  di%ys in 
kipiced vinegar, after which they are ready for eating, and are considered 
excellent by the fishermen. 

The usual way of preparing sturgeon for marlset, howerer, i8 by 
smokiug. Strips an inch or two thick are put through a pickling pro- 
cess, then hung on hooks over slow fire of corncobs or sawdust of 
hard wood. After thus smoking for a single night they are ready to Be 
shipped to any part of the country. 

The preparation of caviare is an important part of the business. 
while this is not, yet in as general use in this country as in Russia and 
Other parts of Europe, where it is in so high esteem that no repast is 
Rerrecl mitliout it, i t  is coming iuto fa,vor, especially in the Western 
and Soutlierri States. There are two sorts of caviare, the soft and the 
bard, the latter being worth about twice as much as the former. The 
Value of the Best hard caviare i u  the South, early in  the spring, is said 
to be from 15 to 20 cents a ponurl. 

In  order to inalre the best article, it is necessary to strip the roe from 
the stnrgeori as soou as possible after the fish hae beeii caught. Before 
being dried, i t  is rubbed through B coarse sieve to break the eggs 
apart, ant\ to free thein from the xnembrarious tissue. Next, the roe is 
thoroughly salted, after which i t  staucls a certain length of time. Then 
it is empt,iecI into f i u s  sieves, where it remsilis till it is so dry as  to roll 
like shot. The finished caviare is packed in casks previously litxd 
With napkin linen, each layer Being salted with fine table salt,, Each 
keg llolcls about 150 po~ulds. With proper care, the caviare m a y  be 
kept for a year or longer. LTor the trarle it is often camriec~ ~ i e  fruit, 
in which couditiou i t  will stmd triiusportatiou to witrin countries and 
W i l l  keep an indefiuite length of time. It may be eaten as put up 
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without further preparation, tbough it is thought to be improved by 
the addition of a little vinegar or lemon-juice. Pressed caviare is a 
favorite with Russian soldiers, who are said to take R liberal supply in 
their Irnapsacks whenever they are going on a long march. Impro’\re- 
ments might be made, no doubt, in the preparation of American ca- 
viare, and the subject is worthy of receiving the especial attention of 
packers. 

SCIEN!l‘IPIC AMERICAN, July 26,1883. 

1 I S c ‘ T l i E  C U L T I V A T I O N  O F  THE UEA.* 

B y  Dr. KARL VON SCIZERZER. 

Yesterday’s meeting of the Society for Promoting Useful Knowledge 
(Bemeinnutxige Qesellscliaft) was taken up by an exceedingly interesting 
and instructive lecture by the ministerial counselor, Dr. voii Scherzcr, 
on the subject of ‘‘ The Cultivation of the Sea.” 

“Neptune’s empire is far more fertile than the most productive field. 
There are no waste places in the water as there are 011 the land, and it 
is only owing to the comparative ignor:tnce as regards 1liLture’s institu. 
tions and purposes that thus far aquatic animal arid regetable life bibs 
been cultivated only to a very limitecl degree. Bow many thousand 
square miles of virgin soil would hare to be plowed to produce uuin- 
terruptedly as much nutritive substance as the vast sea produces 
without ever becoming exhausted ! The constant and rapid increas% 
of population, in connection with its constantly-increasiiig demand for 
food, makes a corresponding increase of the articles of food an absolute 
and urgent necessity. Agriculture is encroaching upon the pasture- 
grounds which are needed for stock-raising, anti threatens to make 
meat sti!l more expensive than it is a t  preoent. For this reason it 
s e e m  the part of true wisdom to benefit inankind by supplementinb 
the insufficient harvests of the fields by the harvests of the watel’Y 
empire.” < 

In  this connection Dr. von Scherzer in his lecture gave a vast number 
of highly-interesting facts, which deserve to be known in wider circles. 

In Great Britain 120,000 men and 37,000 boats are engaged in the 
fisheries proper (not including t h e  various iuanufactures of fishery 
products), and tbe capital invested in this maritime industry amounts 
to about 1,000,000,000 marks ($238,000,000). The quaiitity of fish ail- 
nually caught iu British maters ainounts to about 600,000 tons, so that 
on an average every fisherman annually catches 5 tons of fish. At 
Billingsgate, the famous London fi8h-market, about 800,000 pounds of 
fresh fish are sold every day, which as to nutritive rnetter corresponds 

March 13, lU04. Trauuluted from the German by HERMAN JA~OBSON. 

/ 

*Die Bewirthsokaflung de8 Mewee. In Leipziger Tagcblalt und Anzeigw. Lei psior‘ 
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to about 1,000 head of cattle. The annual total value of ,the British 
sea-fisheries is 600,000,000 marlis ($119,000,000). 

Norway, with its unfavorable climate and its small population of 
about 1,800,000, annually exports 50,000,000 marks' worth of fishery 
products ($11,900,000), which does not include the amount consumed 
at  home, vslned at  from 15,000,000 to 20,000,000 marks ($3,570,000 to 
$4,760,000). 

Fr;tnce employs 22,000 boats wjth 80,000 men in the sea-fisheries 
proper, and 46,000 per~ons (mostly women and children) in the cosst- 
fisheries, the total yield amounting in value to 70,000,000 marks ($16, 
GG0,000). 

Italy's harvest of the sea annually amounts to 40,000,000 marks 
($9,520,000) ; and Russia's annual harvest from the sea-fisheries alone 
amounts to 'i0,000,000 marks ($lG,GG0,000). 

The German Empire, on the other hand, and the Austro-Hungarian 
&npire, whose combined population is about one-fourth of the entire 
Ijopnlation of Europe, and whose coasts are washed by the waters of 
three seas rich i i  fish, have as yet done but little towards the cultiva- 
tion of the sea, and towards gathering in the harvests which it a'ffords 
to any oue who stretches out his hands. According to o%ci:il statis- 
tics the eritire German coast states have not more than 30 large fishing 
Wablishinents, employing about 300 persons, while the smnll estab- 
lisllnlellts number 10,700, employing about 14,000 persoi1s, inaliiiig au 
averago of hardly 1s persons to each establishment. Tlicl state of 
affairs can scarcely be considered satisfactory, considering the fact that 
Bambixrg, Brcrnen, Lubeck, Htnover, Scli!eswig-Holstein, the two- 
Meclrlenburgs, Oldenburg, and finally Prussia, with its long coast line 
from Stralsund to Memol, offer numerous opportunities for mmitime 
enterprise. Unfortunately there are hardly any exact and special data 
Qregerds the annual result of the German sen-fisheries. Even the 
Voluminous ant1 expensive official report of the Berlin International 
Bishery Exposition of 1880 does not give the desired informntion. 
prom various 4:ommercial reports we gather the fact that t h e  entire 
quantity of products of the sea imported into Germany in 1859 repre- 
sent& valurs of 77,000,000 marks ($18,326,000), including 52,800,000 
marks' ($12,5GG,400) worth of salt herring! But i t  is not stated in 
these reports how much of this quantity was imported by foreign fish- 
@ P l u m  in vessels sailing under foreign flags. 

Even in such a specifically Germa'n ocean as the North Sea me find 
but comparatively few German fishing vessels, while the English, 
Dutch, Danes, Swedes, and Norwegians enrich themselves from this 
sea, and tlioreby also incre:~se their naval strength. The annual result 
of tho Austrian sea-fishuries, which euiploy about 9,400 persons and 
2,900 boats, scarcely roaclies 4,000,000 marks ($953,000), and therefore 
bears no proportion to the wealth of fish contadued in the Adriatic, and 
to a coast line extending for more than 2,GOO nautical milea. 
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After Dr. von Scherzer had given an interesting sketch of the vast 
extent of the fisheries of some countries outside of Europe, especially in 
the United States, accompanied by some characteristic illustrations of 
the most importaut treasures of the watery kingdom, he passed from 
the sea-fislieries to the fresh-water fisheries in rivers, ponds, and lakes, 
and gave a vivid description of the vast and truly beneficent efforts for 
improving the fisheries, made by the United States Governmeut, efforts 
which have been crowned with the most astonishing and brilliant re- 
sults. In this respect Prof. Spencer F. Baird, the distinguished ich- 
thyologist and director of the world-renowned Smithsouian Institution 
at Washiugton, which, uudcr the modest motto, to difhse knowledge 
among men,” has done so much for science and accomplished such great 
results, has, by his wise and extensive measures, given a great and 
heall hy impetus to artificial fish.culture, and has in these efforts been 
supported most liberally by his Government, which, during the years 
1871 to 1870, has appropriated no less than $1,306,000 for this useful 
purpose. 

From the almost overwhelming mass of statist<ical data and instruct- 
ive information, which kept the attention of  the audience till the elid 
of the lecture, we will quote only the following a s  showing the vast 
importance of the cultivation of the sea. The daily quantity of fish 
food consumed per head of the population is : I n  London, one-seventh 
pound; in Paris, one-half pound; in Berlin, one-fortieth pound; in 
Vienna, one four-hundrerlth pound. This comparatively small quantity 
in the German cities indicates a neglect in the matter of utilizing the 
+ast treasures of the sea as food for the masses, for recent scientific in- 
vestigations have shown that one hundred parts of fish-flegh contain 
12 or 13 per cent of blood and strength-producing matter, therefore 
only 5 per cent less than beef, and 4 or 5 per cent more than wheat 
bread. 

One pound of beef costs, in Leipsic, from 70 to 76 pfennige (about 16 
to 17i centti), including a great many bones (for the butchers of a11 
civilized natious have made the custom of the so-called 6‘ throwing in ” 
of the boues an economical principle), while one pound of codfish, even 
a t  the retail price, only costs 20 pfennige (44 cents). 

“All that is needed for supplying t h e  great masses of our population 
all the year round with a cheap, well-flavored, and wholesolno article 
of fish-food is to  cultivate our water area in a suitable and rational 
manner, to improve our mcans of communication, and to reorganize oUf 
local markcts.” 

The large audience rewarded the lecturer by loud and long-continued 
applause. Dr. vou Scherzer stated that he would gladly comply with 
the wish of. the chairman and publish a full report of his lecture, thereby 
making it accessible to a larger circle. 

LEIPSI(:, GERMANY, Bard 12, 1884. 
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lYQ.-TI€E FISH O F  DEVIL'S I;AILE, DAKOTA.  

B y  HENRY W. LORD. 

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

Devil's Lake is about 80 miles long, and has a shore-line of over 300 
miles. The water is slightly salt, very bright and clear, and in many 
places said to be vcry deep. The mater has the. greenish tint of sea 
water, and along the shore where the waves are beating and evaporat- 
ing on the rocks and sand it produces the exact smell of the sen-shore. 
%'he only fish in the lake of any s i b  are the common long-uosed pick- 
erel of the eastern pocds and rivers (of the Bsolr: family, 1 t'hink). 
They.are very Dumerous, arid are caught in great quantities. Of small 
fish, the minnows are in vast numbers. The settlers all think that the 
minnows are young pickerel, but I am convinced that not one in a 
thousand is pickerel, though they look enough like them to suggest 
the idea. I think they are a little thrown back and come to maturity 
ttt about 2 inches in length. I also observe among them a very few of 
what are nsnally called shiners, so common in all eastern brooks, b u t  
have never seen any that were more than two aiid a half inches long. 
'8hen I talked with you i t  seemed to be your opinion that the rockfish 
(striped bass, I suppose); so numerous in the Potomac, mould thrive 
here. I have no doubt they would. You also thought t h e  whitefish 
Would do well. I have no doubt that the several varieties of land- 
locked salmon and lalie trout would thrive admirably. Of course all 
kinds would be subject to depredations from the pickerel, but the mill- 
ions of otlier miunoms in the lake would a t  least divert attentiou from 
the new plant and give them good chance for escape. I think it would 
be very important to send a good supply of eels. I believe they mould 
thrive prodigiously. They could not get away, as the lake is abso- 
lutely landlocked. 

Directly north of the city, and 6 miles distant, are the Sweet Water 
Lakes, a, group of lakes which appear, according to the map, to be 
connected. These lakes hare no outlet. They extend about 12 miles 

length, and cover much ground. They appear to be deep. There 
have been a few settlers on the banks for two or three years, and they 
all agree that there are no fish of any kind in these lakes, except vcry 
allla11 miiinows, which are, as I saw yesterday, very numerous. The 
water in these lakes is entirely fresh and sweet aiid pure. I think that 
a, &upply of black bass should be sent both for these fresh lakes and for . 
the large lake. They will hold their own against pickerel or any other 
Br@datory fish. Bels would also do moll in tho fresh-water Iskes, 

DEVIL% LAKE, DAKOTA, JuZy 28,1884. 
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175.-NOTES ON THE FISH A N D  FISBERIES O F  JAPAN. 

By CHARLES H. BALDWIN. 

The Japanese are a very poor people, and you will probably realize 
i t  more wlien I tell you that the lower Government officials receive a 
salary of only S or 10 yen per month, and on this in  many case8 they 
hnre to support large familes, pay house rent, &e. Ten yen is equal to 
$G silver. In fact, without the least exaggeration, were the inhabitants 
to eat three square meals a day, as we do, the nation would become bank- 
rupt in less than three months. Fortunately rice and vegetables, their 
only diet', are cheap. Clothing and house rent ditto. 

Fish ig a luxury and dearer here than a t  home. They are to a great 
extent warm-water fish ; at  least, all thst are caught in this section of 
the country. Spanish mackerel are quite plentiful. We have also the 
true niaclrerel, b u t  for some unexplained reason it is never fouiid fat in 
our marlrets. I n  fact, as we have them they are genuine leather-bellies, 
and the poorest fish in the market. Sharks, skates, and dogfish are 
eaten, in fact anything looking like a fish, no matter how far gone, mill 
find consumew. Flounders, such as we used to catch at home from the 
wharves, sell readily here for about 16 or 20 cents. 

We have two excellent species of salt-water fish, which I think would 
be appreciated by our fishermen, viz, the tar (Samanus ma8rgmollis) and 
tho sawartl, The former is shaped something like the shad, but of 
larger size, often 2 feet in length. The meat is firm and white with- 
out any fat, but an albuminous jelly makes lip for the lack of this and 
gives the fish a fine flavor. The sawam is shaped much like the barra- 
cuda and spotted in the same way, but is much larger, has some fat, 
and the flesh has a fine flavor. 

The methods pursued by fishermen here in taking fish are very de- 
structive and tend to make fish scarce. Very few are caught by hook 
and line, but mostly in drng-nets. Some time ago a friend of mine, 
editor of the local paper published in Eobe, whose father is one of the  
Government inspectors of salmon fisheries in Scotland, rieited tbs 
salmon-trout fisheries on Lake Biwa. These fish, by the way, never go 
to the sea, although the affluent of the lake would permit it, but ascend 
the snisll streams runniug into the lake to spawn. At tho mouth of 
o m  of the principal streams where the largest fishery is situated, we 
noticed a large net stretched completely across the river, and we asked 
how tlie fish could ascend the river. '' We never allow any to go up," 
replied the fishermen quite naively. This we found to bo the cause of 
the fish becoming scarce. The local government has now removed tho 
obstruction. There is a fish-breeding establishment on the lake, under 
the dircctiori of natives who learned the art in the Unitcd States. 

EIYOTO, JAPAN, 1883. 



170.--DESTI~WCTION O F  PISSIIP CAUSED BY N E T S  O W  SRIALL DIESR 1N 
L A K E  ITXXCHIGAN. 

By 0. A. SPIELEY. 

I spend from six weeks to two mouths during the summer fishing 
with hook and line in this viciiiitj-. While risiting the diEerent fishing 
camps I have inquired as to the size of mesh used in pound fishing. I 
find it raries from 38 inches to 18 inches. The latter is proriug very 
destructive, as they catch with tliel&-inch net all the smaller-sized whi te- 
fish and trout. Toils o f  tliese are destroyed yearly, until nom the gill- 
net fishermen cannot catch one where they formerly caught hundreds. 
The cause of this is the destruction of the siiialler fisb, which are killed 
by being handled in the pounds. It will not be but a short time before 
whitefish will be a s  scarce in Lalies Huron niid Michigan as they are in 
Lake Erie. Tlieir disiippearancc in the latter lake is duo to pound-nets 
and the small meshes used. I hare inquired of fishermen arid find that 
in their opinion net-fisliing (at least the pound) sliould be discontinued 
during the month of November, as it is then that the fish go to the 
slioals to R ~ B W I I ,  and in this locality you will find po~zuds set 011 both 
sides of the shoals and in such n position as  to catch great numbers of 
the fish before they spawn. 

The fishermen bring froin one to three tons of whitefish to Mackinaw 
daily. Those. who have bern engnged in fishing, and are still fishing, 
state that the sm:d1 nieslies clestrox tons of fish which if' allowed to have 
their freedom would in it year or two becoine large fish, Fish which four 
years ago brought on tlie island about 4 cent8 per pound are nom sell- 
iug at 9 cents. Tlie ciiuso of' this is the scarcity, and a t  the 1trPsent 
time thero are but a fern points near here wliere any can be caught. I 
should think that, if not contrary to law to use revenue cutters for the 
purpose, it mould be of great bellefit to the consumer and the country 
a t  large to have one of these cutters ordered to inspect tliesc nets and 
see th:it they use no meshes smaller than allowed by law, and also, if it 
could be done, to h:ive the pounds removed from the vicinity of' spawn- 
ing grounds during the month of' November. 

Congressman Springer advised me to write you on this subject, as I 
am very much interested in the preservation of the fish in the lakes. 
hlr. Spriuger is at present visiting the island, and could assist yon in 
obtaining information 8s to tlio facts I have stated. 

CEDAE POINT COTTAGE, 
Macliiizaw, Mic?~., July  21, 1884. 

Bu11. u, s. I?. o., 81-423 
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177.-NOTES U P O N  O Y 8 T E R  E X P E R I M E N T S  I N  1885. 

By Eieut. FRANCIS WINSLOW, U. 8. N. 
[From letters t o  Prof. S. F. Baird.] 

I have delayed from day to day to inform you of the progress of my 
experiments a t  Hampton, hoping that I would be able to annoiince some 
definite result, but we have hail such bad luck since the middle of June 
that as yet we have been unsuccessful in securing tlie attachment of’ the 
spat. 1 found, as I wrote 
you, a number of young oysters fastcned to the glass. collectors in my 
apparatus and u t  about the same time Dr. Brooks found them in his 
troughs; but no subsequcnt experiments have brought about like results. 
We found, horrever, tbat there was no difficulty in keeping the young in 
t,he troughs after the shell had formed, and after experjineutiiig with m y  
apparatus ( i ~ u  arr:wgeincnt of glass tubes) for a mouth I conolutlccl to 
have B niunibcr of m-ooden troughs made, and after depositing op tc r s  
in them, keepiiig up a constant current of water until the oysters had 
either disappeared or attaclicd. The troughs, four in number, arc 4 
inches wide, and 2 jiiches deep, with :b total length of G4 feet. Parti- 
tions are placed at an angle with the sides, so as to inlerccpt the water 
and increase the length of the cnrreiit and form as many eddies as pos- 
sible. Tho bottom and sides we have covkrcd with glass arid shells for 
“cultch.” The length of the current is 110 feet and over four hundred 
eddies are formed in it. The yoixug oysters, after the shells have de- 
veloped, are placed in the head of’ the troughs, and though exposed to 
a. strong, steady current of water, which is constantly changed by means 
of a steam pump which is kept going night and day, very few escape 
from the lower end, the majority remaining in the eddies. Those at; 
present in the troughs have been there over two weeks and though we 
have not of late found any on the glass slides, we 11avc waslied them 
off the shells and so far as I can judge a considerable number are still 
living. Our greatest trouble, an unaccouutable one, has been in secur- 
ing the artificial irnpregnation of tho eggs successfully. Not once in 
twenty timew do the eggs advance as far as the first stages of segmen- 
tation and during the last two weeks wc h a w  beeri successful but once 
in carrying the eggs to the swimmiug stage. Neither Dr. Brooks nor 
myself can explain the failure; the dificulty is one me never experienced 
before. We have varied every influencing condition and have used 
oysters from every locality in this vicinitjy without effect. Since the 
middle of June we have not succeeded ten times, thoiigh wo have fer- 
tilized eggs ~lea~rly every day. The oysters :we now nearly through 
spawning, and but little more can be done this season. i huve written 
to New Bavos to fin4 out t4o oosditiou of oysters in the sound and 

Our first experiments were full of promise. 
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should the report be favorable and the next examination' of the troughs 
indicate a continuance of the experiments as advisable, I will, with 
your approval, move up to Long Island Sound aiid make this attempt. 
Should the Fish Hawk come in before I leave I will try and arrange for 
the transportatioii of the troughs by her. 

FORT MONROE, VA., august 4, 1583. 

After I wrote you last from Fort Monroe I made severel exiemina- 
t8ions of the glass slides in the oyster apparatus with fairly satisfactory 
results. Though the young oysters had not ftestenecl themselves to t8he 
glass, yet they had grown somewhat and were vigorous and healthy, 
with plenty of food 111 their stomachs. The slides e~ i~mined  had from 
one to  four oysters 011 each, and fully four hundred slides were in the 
apparatus. It is liarcllx possible to and,  1vit11 the inicroscope, so *srnal~ 
an embryo as that of the oyster on an opaque body such as an oyster 
shell, but I hnvc no clonbt that lriang more embryos werc caught by the 
shells and partitions in tlie troughs than we detected ou the glass slides. 
As tho auimals were doing so well I thonglit best to continuo tlie ox- 
perinlent until some result was reached, whioli end would bo attaiucd 
shortly, :is tho oysters at the  last examinatioii were over three weeks old 
and are nom nearly five. Finding it impossible to fertilize tlie eggs sue- 
cessfully, and :is I mas advised by Mr. Itowe, of this place, that tho oys- 
ters here wero doing well aid still spawning, I conclndetl, in the absence 
of instlnctions €rom you, that I would make an attempt at New Haven. 
I accordingly left the apparatus at Hamptoii i u  cliarge ol Dr. Brooks, 
with instructions to continue it in operation until tlio oysters eillier 
attnchecl or disiippeared. Any results obtaiued are to be inado public 
through the Fish Commission, but I do not anticipate anything of v:?lue 
from a biological point of view. I hope, liom-ever, that tho joiiiig 

oysters have fastened by this time, and I regret that I cannot give you 
definite illforinntion upon that point. r find the oysters hero pretty ~ $ 1  
out of sp.);zwu, not more than one in twenty being fit for fertilization. I 
have made some expximents, hut not with suflicicnt success to justify 
setting up an apparatus a t  all similar to the one at ITaiiiptoii. I am 
sorry that I (lid not, get up here sooner, as the se:ison has been wry  
favorable and  a large attachment of spat is expected by tliu oyster 
growers; but so far as my labors are concerned, the season is about 
finished. 

' 

NEW HAVEN, CONN., August 22,1883. 

I have lately received a letter from Dr. Brooks reporting tho result 
of the final exnininafiion of the water trotlglis containing tho art ifioiully 
raised. oysters. The examination \\'as made on the 2lst aiid 22d of 
&gust, but I regret to say without success, tho yciuiig orsters 
'1aving disappeared. DL Brooks writes that Bu welit, over all tIhu 
*hIls  am1 slides very carefully without Biiccess, but ;LS I I C  s~bsu-  
(iuently examined all the oyster ground iu the vicinity of Ht~mpton,  
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the piles of the wharves, shells along the beach and on the beds, aud 
oysters,. witliout fincling any yoiiiig of this year's growth, h e  tliinks it 
possible that the failure of the cxperimcnt was due to conditions :iiid 
influences beyond our control rather than to any iiihereiit dcefect i u  
the apparatus. Coupling tho absence of any ' 6  set" about Ilampton 
Roads, with the diflticulty we experienced all s~in11i1er in securiiig the 
fertilization of the eggs, it is possible that Dr. Eroolrs is correct i n  his 
opinion. Certainly the oysters did not (lie for waut of food, as when 

'from four to five weeks old they were ia a healthy condition, with 
fill1 stoniachs arid receiving an  abundant .~ippIy of water. 

I niuch regret thnt we should again h n ~ e  failed both in producing 
young oysters a i d  in  gaining additional information of biological inter- 
est. .We have, however, discovered a method by which food can be sup- 
plied tlie oysters in unlimited quautitieb, wliich is a cotisiilerable ad- 
vunce, and may lead to the solution of the problem in tlie future. 

A t  n1.y request I)r. Broolrs has stored the t rough with tlie ap1)aratus 
aucl furniture of the Jolins Hopkins laboratory a t  Hatmptoii, so that 
they may be re:idily available for next summer should you consider it; 
advisable to continue esperimenting. 

NOI~TEI DUNBAETON, N. H., fleptenzber 13, 1883. 

1?8.-T€lE OYSTER AS A POPULAR AICTPCLE O F  F O O D  IN NOBTXX 
AMERICA.* 

]By C A B L  RURlIE'FF, 

Nenibo. of tkc German Puilianient. 

[Road at tho nicetiiig of tho Goriiian Fishory Association, March 8, 1864.1 

Accidentally T leanred last year, partly from the president of the as- 
86ciation and partly from the priblislied reports of the association, tbet 
after all attempts to transplaut the North Sea oysters to tile coasts of 
the Baltic had failed, the same failure had to be chronicled as rcyprds 
the efforts to transplant to the Baltic the North American oyster(0stwG 
virgilzica). The reasons why none or tliese oysters have yropageted ill 
the Baltic have beeii 1 horonghly investigated by Professor JIiibius, of 
Eicl; and it has been :iscertibincd that the failuro was owiiig to two 
C;~USC?B, vie., tho smallcr degree of saltness of the water (in the North Sea 
and on the coasts of the United States, 24 to 3 per cent j in the '13aIti~ 
oiily I .3 to 1.5 per cent), aiid the colder teniperiiture generally prevd-  
iiig during a considerable part of the winter. 

Further investigations of tlis German Fishery Associatioil directed 
attention to more northerly districts of tlie American continelit j id 

* Ueebe~ die Uedeictaiig der A uatern fi ir  ~ 0 1 h e r ~ 1 a I w u w g  Nord-Ainerika. From Circu- 
TriliiHlated lar No. 3, 1584, of' the Gurmau Fishery Association, Berlin, April 4, 1884. 

from the German by HERMAN J~copsoa,  
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through the kind assistance of the Uanadian Government it mas proved 
by actual obseryations irrade near Pmince Edward Island, not Far from 
the montli of the Saint hwrence, relative to the saltness of those coast 
waters ant1 to other eircurnstances, that the oysters in those regions, 
which are rcry plentiful, are for four nionths out of the year exposed to 
the most severe cold (often oausing these waters to be covered with ice), 
ancl that the natural conditions greatly resembled those of the Baltic. 
These observations have made me fee1 confident that an  attempt to 
transplant oysters from Prince Edward Island to the Baltic would 
prow successful ; and I have therefore talren all the necessaq steps 
to have the c~speriincnt made this spring, 

I took up Ilrk wittter with a great degree of interest, as a ten years' 
sojourn in the United States had given me the opportunity to learn the 
great importance of oyster-culture, not rnerely to  supply the tables of 
the rich, but ;ilso to produce a popular article of food for the masses, 
mhicli the oyster has become in a constantly growing degree. As far 
as my statistical inforniwlion goes, the United States duriug last year 
consumotl a t  least 30,000,r)OO bnshels of oysters (200 oysters to tho 
bushel). New Yorlr alone consumed about 20,000 bushels per day, 
making the enormous quantity of 4,000,000 oysters per dag. This does 
not iiiolntle the clams, the annual consimption of which in the United 
States I est iinate to be at  least S,000,000 bushels. 

The clams are bivalves, having very thick shells and reseiiibling the 
oyster. They bury themselves in the sand of tlie coast, aud win, n7hen 
the tide is tlown, be dug out with very little trouble, as the places where 
clams are hit1 under the sand can easily be recognized by the narrow 
channel left in the tyack of the clam, so as to keep its connection with 
the sea water. Nany people prefer clams to oyster,s, an(! next spring I 
iutend to ofhr  a chance for inakirig an experiment 0u.a largo scale to 
acclimatize tliem with us j that is, I shall pl~ice a quantity of clams at  
the disposal of the fishery association for distribution along the coast of 
North Sea. The coast of t h e  Baltic js not sui table for the pnrpose, be- 
cause the less degree of saltness would be unf'avorablo to propagation. 

Oysters, a s  well as clams, have i n  tho [Jnited States nctuellg be- 
collie articles of food for the masses, including even the poorer classes. 
Three causes lmve principally contributed towards this result : 
1. Oysters and clams are cheap articles of food in America. 

' 2. The way they are prepared, even among the pooror oItwes,  is ex- 
ceediiiglg siniple. 

3. The poor cl:tsses iu America entirely agree with our epicures that 
oysters and clams are a great delicacy. 

Of the cheapness of t h e  oysters in Anrerice I shall iininodiately coli- 
vince you, wlit~n I state that for the larger number of cons~imers, espe- 
cially thu laboring classes, tho oysters are taken from tlie sliell AS so011 
aa caught, and are, as iu Xcw York, talreu in bitriwls to the inarkets 
duriiig the night, and are thore sold by the liter [quart]. Such 8 liter 
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varies in price from 5 to 10 cents, and therefore costs on an ayerage 
30 German pfennigu. To this are added 2 quarts of milk, a t  12 pfen- 
nigu = 24 pfennige, sonic salt, pepper, &e., and broken crackers to the 
v;ilue of 34) pfenuige, and we get a most excellent soup or stew, enough 
for four persons (costing about 26 cents). 

The second cause, the easy niode of preparing the oysters, is self.evi- 
dent, for i t  takes only about ten minutes to cook such a soup, and this 
is done simply and cheaply 011 the sniall oil-stoves which are so gene- 
rally used in America. Unmarried laborers find in the common restm- 
rants, for the trifling sum of five cents, an oyster stew which is sufficient 
to satisfy their huuger. 

As regards the third point, I can testify from my own experience that 
an oyster stew prepared in this manner is a most delicious dish, highly 
relished even in the best circles. 

You are probably acquainted with t h e  fact that in the United States 
oysters are eaten prepared in many different ways-stewed, roasted, 
broiled, pickled, &c.--and I am firmly convinced that these various 
methods of preparing oysters would soon become popular in Gerinany 
if oysters would cease to be a mere luxury and be sold cheaply ererj-- 
where. 

Permit nie to embrace this opportunity to remind you of another 
point, and one which awakens in me feelings of chagrin, viz., the fact 
that more than 6,000,000 inarks [$1,428,000] of Gerinau nioney annuall3. 
goes to foreign countriefi for oysters iinported by us. This finaficial 
reason ought to compel us to increase our own oyster-culture, if possible. 

After the necessary beds of oyster shells, which form the best €uuudn- 
tion for oysters, have been prepared in various places along tho coast 
of the Baltic pointed out as favorable by Professor Jliibius, I shall 
furnish a 1iir.g~ quantity of both kinds of' Canadian oystere-the long 
one (Ostreu cccnudcnsis) and the round one (Ostrea eduEi8)-to be pl2mted 
in the placw indicated, hoping that they ma8y become the starting- 
points for tlie constant and perlnancnt spreading of these valuable 
shell-fish. If we succeed in transplanting oyster-culture to the Baltic, 
there mill be no limit to tho fertility and the spreadiug of the oysters, 
for, according to Brooks, a full-grown oyster produces 9,000,000 eggs. 
I t  is to be hoped that the association will finally succeed in tleveloping 
tliis small seed-grain to  that point to which it has grown in the United 
States, vis., to furnish a cheap and palatable article of food for tlic 
masses. 

On the continent of Europe we are constantly making efforts to rcn- 
der our soil more fertile; and we should endeavor to do the satne not 
only wit11 regard to our rivers and brooks, but also as regards the sea, 
and, by the experiments to which I have referred, mako ourselves inde 
pencleut of foreign countries a8 regards the production of oysters. 

. 

BERLIN, GERNAXY, March 8,1884, 
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............................................... ............................................................... Pine mesh, minnow nota 
Do 
Do.. .............................................................. 
Do.. ............................................................. 
Do ............................................................... 
Do. ............................................................... 
Do. ............................................................... 
Do. ............................................................... 
Do.. .............................................................. 

Cotton dip nets, three-quarter inch mesh. ............................. 
Do ............................................................... 
Do.. .............................................................. 

lYO. - -BRIEF NOTE8 UPON FIYH A N D  F I B H E R I E 8 ~  . 
B y  Cl iAS.  W. SnIXLEY. 

[Mainly extracts from tho offioinl correspondence. 3 

PRICES O F  SMALL NETS.-For the benefit of correspondents who are 
continually inquiring about nets for taking carp and other pond fish, t,hc 
follomiag prices are quoted from the cabalogue of William Mills & Son, 
7 Warren street, New York. Probably other doalers furnish about the 
same things at corresponding prices : 

Inches Cotton Linen 
long. (each). (ench). 

~ _ _ _ ~  

I2 14 z $O 50 46 
16 40 50 
13 60 65 
20 60 76 
24 76 1 00 
30 1 00 I26 
30 126 1 60 
43 ......... 2 50 
I6 30 .......... 
20 35 . -. - -. . - -. 
24 40 .......... 

A SUGGESTION FOR AVOIDING THE DANGER INCIDENT TO ’TBE 
TRANSFER O F  FISH PRON THE SMACIZS TO THE COLLECTING STEAM- 
ERS.-Mr. John Bland, of 62 Harlcy street, Carendish Square W., 
London, writing under date of December 17, 1883, to General Chester 
A. Arthur, Presidelit of the United States, makes the following sup 
gestion : 

“111 a paper read at  one of the conferences held in  connection with 
. the exliibitiou i t  was said that; one of the most arduons and dan- 

gerous duties of the modern sea-fisherman was to carry the fish from the 
smack iu which the;)- were caught, to the collectiug steamer, more lives 
being lost in this part of the work than in any other. It is obvious that 
it would be very imprudent in rough weather for tho stcanlor to attempt 
to  stay alongside the smack a sufficient length of time for the whole of 
the take to be transferred directly from one to the other, SO a sinal1 boat 
has to go to and Do several times, to the great risk of its occupants. 

“An extremely simplo and inoxpensive lllethod of saving this danger- 
ous labor has occurred to me. I would suggest that, at a distance of bixty 
or a hundred yards, tlia collectiug steamcr throw by rocket a slight line 
to the smack. By means of this line the smack would draw to itselfau 
endless rope, to be arranged over a loose block G or 8 feet above 
the deck. A box or barrel o€ fish would be attached to the lower part 
of the rope, by means of a simple hook, then dropped overboard and 
drawn to the steamer by steam power. A few minutes immersion would 
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not do the slightest harm to the boxes, and, as the mater would support 
the greater part of the weight, a dozen packages of fish might be at- 
tached to the rope at  the same time, with a short ilistancebet\vetn them, 
say one box for every 6 yards o€r&~e. By this means I believe the 
catch could be transferred day or night, and in almost d l  n~eatlic~, vith 
a tenth part of the present labor and no risk to life or boats, as quickly 
as the steamer could haul the boxes up her sides. A supply of empty 
ca8es could be sent to the smack io the same i ~ a n n e r . ~ ~  

A RAINBOW TROUT REARED PROM EGGS BROUGEIT PROM CALIY’oR- 
NIA.-O~ February 19,1884, Mr. H. R. Clarke, of the South Side Sports- 
men’s Club, of Oakdale, Long Island, wrote to Professor Baird as fol- 
lows : ‘6 I send you, per Adams Express, a rainbow trout measuriug 20 
inches in length and weighing 3 pounds 4 ounces. It died day before 
yesterday. I thought I would send it to you j u s t  to show the .size and 
form, its colors being almost faded out. I t  was raised from the eggs 
you so kindly gave us four years ago. I measured one this morning Lhat 
is 238 inches in length. I think i t  will weigh over 4 pounds, being four 
years old in March. There are at  the present time in our preserves 104 
from the original hatching of the 1,000 eggs from you, 1,050 two years 
old, and over 10,000 one year old. Those two years old will weigh Srom 
one-half to It pounds.” 

GROWTH OP RAINBOW TROUT.-A correspondent of Forest and 
Stream, writing from Waterville, N. Y., March 6, 1884, says: ‘‘ TWO 
years ago about 10,000 California mountain trout were put into a pond 
in this village. The next spring we found that the growth of these 
trout, compared to that of our native trout, was astounding. The fol- 
lowing August one weighing three-quarters of a pound was caught by 
a small boy. I would never have believed that their growth ’was so 
rapid had I not-seen the fish weighed. The trout a t  the time this large 
ono mas caught were a little over a year old. Now many of our fisher- 
men are wild on the subject of California trout, arid we shall put 
20,000 more into the same pond again this summer. But for one, I do 
not think that they compare with our own brook trout in gameness, 
flavor, or beauty. But, our experiment was a decided success. For the 
past three or four years we have been stocking our streanis with brook 
trout, and find the fishing very much improved thereby. Unless some- 
thing unforeseen occurs we shall continue to stock them every year.” 

TIIE VALUE O F  A WICIALE.-C. A. Williams & GO., of New London, 
Oonn., received returns, May 20, of the Fale of the products of a tvliale 
captured recently by the Crew of ship Lizzie P. Sioimoiis, of that 
port. The whalebone fetched $13,230 and the oil $3:490 in Scotland, 
making the total valuo of the whale $15,720. This is the largest yield 
from asingle whale on record. The monster was caught iu Cumberland 
Inlet. [New Yorlr Tribune, May 22,1864.1 
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SENDlNG TROUT EGGS PROM GERXANY TO ~NGLAND.-hccording 
to the Fishing Gazette of January 19,1884, Dr. F. ZeuB, proprietor of' the 
Seewise Fish-breeding Establishnnent near Wurzburg, GerittauF, is 
sending to  B~igland lake trout eggs, X o l m  favio. They are forwarded 
in a square box containing another smaller, perforated box enibedded 
in d a u ~ p  nioss. This being opened disclosed more damp moss, beauti- 
fully cool, and in the midst of this, enreloped first in coarse wadding 
and then in fine muslin, a nest of' splendid eggs. A lot received by the 
Fishing Gazette contained only a dozenor twoof dead ones in the 
whole lot. Tho dead eggs, being white and opaqwc, are easily dis- 
cerued by their contrast to tliebeautiful, translucent, oraiige-tinted, eyed 
ora. Dr. Zenlr offers S0,OOO of these eggs at  9 shillings i)er thousand. 
Those hatched and deposited in England last year and the year before 
are reported to bo doing very well. 

ARRIVAL OF GERMAN TROUT EGGs.-The steamer Donau, of the 
North German Lloyds, recently brought 7U,OOO eggs of Xalmo .fa& to 
this country. Forty thousand of these were consigiied to Mr. E. G. 
Blacki'ord on account of Kern Pork. The eggs were of two kinds, large 
and small, and were sent to Cold Spring Harbor for distribntion. They 
1i:~vu been divided between Northville, Mich.; Ceiitral Station, Washing- 
ington; TVytheville, Va.; Caledouia, N. Y.; and Cold Spring Harbor. 
They came from the ponds of Mr. C. Schuster, Fmiburg, Badcn, and 
were in good order. The North German Lloyds made no charge for 
trnnsportation. 

DEAD FISH.-Thousands of dead fish, mostly perch, have been waslied 
ashore off' Lake Mentlota during the past week. It is said t,list Street 
Commissioner Bishop removed from the city shore of Mendota one day 
not less than 15 tons of dead perch. Dr. Rowley, of Middleton, reports 
that tho shores near his village are corcred with victims of' the saine 
finny tribe, and the people out there are considerably alarmed as to tliG' 
consequences of so inuch decaying- matter. Froin microscopic examina- 
tion of the dead fish, Dr. Rowley has come to the conclusion that the 
deadly aniinal is a parasite, which attacks its victims near the gills. 
Tlie first syinploin of distress is noticed by the fish throwing its head 
out of the mater and gasping. hi a few moments it is entirely helpless. 
The mater of the lake for days p a t  has i)rcsentetl t housnnds of don ting 
bodies of fish. i t  is thought the worst is nom over. The health of 
the city prompts vigorous work.-MADISON, WIS., Jtdy 19,1884. [From 
the American Field, July 26, 1884.1 

[From Forest and Stream, March G, 18S4.j 

&IAD IN THE POTOMAC, 1S64 to lSSl.-Mr. Withers Wallel; writing 
from Markham, Fauquier County, Virginia, says : 

When I commenced fishing in 1864 there were fifty large seines 
hauled on tho Potomac. Nom I doubt if there are more than eight or 
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ten. During all the years from 1854 to ISGO, inclusive, fish were very 
abundant, with the exception of 1857, when there mere scarcely any, 
and the fishermen lost heavily. Prom 1554 to 1860 we caught an aver- 
age each year of 1,500,000 herring and 30,000 shad, with the eucep- 
tion of 1887, when there were 110 fish. I n  1SG1, '62, '63, '64, 'G5, and 
'(iG there was no fishing 011 the Virginia side as low down the river as 
Stafford County, near Aquia Creek, and I suppose rerx little anywhere 
011 thc Potornac. 1877 and IS78 were good seasons, the catch amount- 
iug to from 800,000 to 1,000,000 herring aud 18,000 shad. In  1878 thero 
werc scarcely any fish. With a seine 1,200 fiathorns long, and worked 
with fifty men and seven horsea, 1 Caught only 150,000 herring and 4,000 
shad during the season of thirty clays. Sinee then there has been a 
gradual increase, ranging from 300,000 to 400,OUO herring and 8,000 shad, 
vihich has scarcely paid expenses, and unless there is a change withiu 
the next five years there will not be a large seine hauled on tho Poto- 
nmc. Artificial hatching has not come up  to my expectations, though 
there is no telling how scarce fish would be but for the artiticial props- 
gation. I think if the Government would rent the shores on four or five 
oreelrs, which could be worked at the cost of building two small steaui- 
launches, and allow no fish to be taken out of these creeks, that it would 
clo more to restock the river with fish than the same amount of money 
laid out in any other way. Take all the shores i n  Aquia Greek, for in- 
Btauce, whicl: could be rented for $500 to $S00. Some other creeks 
could be rented in the same way. This plan, together with the hatch- 
ing, would, I think, give us a pleutiful supply of fish. 

FIRST BREEDING O F  SALMON AND TROUT I N  CANADA.-Breeding 
salmon a n d  trout by artificial process was first practiced in Canada b j ~  
Richard Nettle, esq., then superintendent of fifiherics, in lSBS, in t~ Gov- 
ernmeut hatchery a t  Quebec. The experiments were measurably suc- 
cessful. Mr. Nettle \vas enabled to deposit vivified eggs  in considerable 
numbers arid to hatch out and distribute a large proportiou of liiing 
healthy fry. He also transported irnpregnated ova to Rustrali~. This 
enterprise was authorized by several ministers, the Hon. Mr. Oauchon, 
Judge Sicottc, and the Eon. William MacDoug;tll. It was not coutinuecl 
by the latter because the means provided by the legislaturo were ab- 
sorbed in controlling arid improving the salmon rivers proper, all avail- 
able resources being required to guard the streams against destructive 
practices which had brought the salmon fishery in the province of Que- 
bec to tho verge of ruin. Mr. Nettle, however, succeeded siiigle-handed, 
and withavery meagre outfit,inproving t,hefcmibilitjyof hreedingsalmon 
and trout by artificial means, and he deserves the credit of initiatioil 
and perseverance involving severe exposure and strong personal enthn- 
siam. Another successful instance of artificial salmon-hatching occurred 
in 18G7, under instructions from the Hon. P. Xitchell, on the Miramichi 
River, New Brunswick, conducted by Messrs. Stone and Goodfellow, 
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Years. 

Period preceding artifLcial haiching. 
1809.. ........................................................................ 
1870 ....................................... 1.. ................................ 
1871 .......................................................................... 
1872. ......................................................................... 
1873 ........................................................................... 
1874.. ........................................................................ 

Period of artificial hatching. 
1x75 ......................................................................... 
18iG .......................................................................... 
1877. ........................................................................ 
1878.. ...................................................................... 
1 8 i O . .  ........................................................................ 
1880.. ........................................................................ 
1881 .................................................................... :. .... 
1882 ....................................................................... 

assisted by W. IT. Venning, esq., inspector of fisheries .for that prov- 
ince.-W. I?. Whitcher in the Montreal Gazette, May 5, 1S84. 

DECLINE OF TEIE CANADIAN SALMON PISlr~RIEs.-~egardillg the 
alleged increase of produce from rivers in which salmon artifirially bred 
have been placed, and the corresponding decrease from rivers depend- 
ent on uatural propagation, Mr. W. I?. Whitcher, formerly inspector of 
fisheries of Ottawa, Canada, says in the Montreal Gazette of May 5, 
1884 : 

“That a fluctuating decline of the salmon fishery since 1874 has oc. 
curred throughout the eastern section of the Dominion of Canada, i t  
is useless ilnd uuwise to deny. The precise extent to which .this declen- 
sion has  been arrested during a, series of years, on the one hand by 
reserving and guarding the natural spawning grounds, eradicating 
abuses, imposing restrictions in the modes, and curtailing the periods 
of fishing, by constructing fish-ways and removing obstructions to the 
ascent of salmon, by opening up new and exteusive breeding areas, 
a n d  by rcgnlating and protecting the inland fisheries gonerally, and on 
the other hand by planting salmon fry artificially hatched- all of tlieso 
form a fair subject for impartial inquiry.” 

He then gives figures, from which I compile the following table : 

Pounds. 

2,4GG, 020 
4, (I:?, 092 
3, G46,475 
3,745.302 
5, 54”,020 
8,047,084 

5,413, IO? 
2,815,886 
3.332,O:iS 
3,712,476 
3,112, G3R 
1,7l’8, G4S 
I, 2112, Gb!I 
2,142,686 

&able of salmon caught in Quebec, Nova Scotia conaocutive 

Prr cent. of 
1874’s yiald. 

41 I :: 
G2 
01 j 100 

60 
43 
65 
GI 
62 
28 
21 
35 

Iu tho three 1,rovinces named, under the natural systeiii there was a 
gradual increase in the yield. Artificial fish-hatching was resumed in 
Eastern Canada iii 1573J74. After eight years of artificial hatching, 
the quantity fell in 1881 to 21 per cont of what it WLR a t  the bcgiiining, 

Mr. Whitcher seems opposed to artificial hatching, and the above 
figures are used to argue its inefficiency. Of course t l m  tidvociLtes of 
fish-culture should also stare these facts squarely in the face, and 
mcertaiu what me tho cause8 of this rcmarkable decline in the midst 
Of thgir best offiwta. 
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CALIFOXNIB SALMON REARED IN  WISCONSIN.-?!^^ first Caljfornin 
salmon put into Geneva Lake mere deposited in April, lS7G. There 
were 25,000 sent to me from the United States hatchery in M i c  1iig:in. 
Later in the season the Wisconsin commission put in 15,000 more. 
There were about twenty taken last suuiuier weighing froiii 2 to 4 
pounds each. This summer I had heard of only four or five linving 
been taken, the largest of which weighed 34 pounds, so that 1 was 
hardly prepared for so large a fish. He was 30 inches long, 18 rouud, 
and weighed 12$ pounds. It was a male fish, so of course I cannot 
reporcon the dcvelopinent of the ovaries. The hooks i n  maw ;mil jav 
were well developed, and as this is about the spawniug season of the 
California salmon I feel convinced that the pair were looking about 
for a spawning place. The flavor of the salmon was most exccl- 
lent. The meat was of a light pink color, but not as dark as the native 
California salmou we find in the markets. I n  other respects i t   vas 
quite as-good. It was ta'ken by a boy while trolling with a spoon hools. 
near the shore, in about 15 feet of water. An hour ai'ter, Ilr. William 
l17el~her, the superintendent of the hatchery arid l)oncis, saw another 
one, about the same size, in the locality where the first one was hooked. 
From this circumstance I infer that they hat1 paired and had ooine u p  
from t h e  dQep water to look for R spawning groiiud or for a way out O S  
the lake. They mere near the mouth of a sinal1 stream whicli empties 
into the lake, and whicli has its source about one mile back.-N. K. Fair- 
banks, Geneva Lake, \Visconsiii, August 5, 1850. 

We have taken another California salmon in Geucya Luke, or ritthcr 
in the stream emptying into it. 

On Suitday, Sept. 19th, Mr. W. A .  Welsher went to the brook to catch 
some miiinows for Bait, and heard a splnsliing in thc brook under a 
bunch of'willows. Supposing i t  to be a mink or musk-rat, he did riot a t  
once go to the spot, but, as the commotion continued, he took an ob- 
servatioii, and to his surprise cliscorcrect seven or eight Iaqy sdinon. 
He had no means of capturiug them at  the time, but the next clay weiit 
with a net and propagation-pans, expecting to take both innle aut1 
female fish. He only found one-a fine femslc weighing 84 pounds aiid 
full of'ripe eggs. 

These fish mere spawning, and of course were up this small brook 
for no other purpose. It is a small streani, only 1 mile from the spriii$ 
which feed it to the lake, but has water enough for them to get 111) 
without trouble, and has also a good many holes and hiding-place~.- 
Geneva Lake, Wisconsin, September 23, 1850. 

TROUT-BREEDING.-~ commenced the first of last Dwcmber to catcb 
trout froin the spawning beds by fishing through the ice with a bear(1- 
less hook. I got 30,345 eggs, of which I liatoliecl 95 per cent or mor('. 
I hac1 on one screen 2,300 ekgs, ancl I kept account of the bad ones. I 
took out 92 bad eggs, and I think it was about the average. I have 
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the verg best of running water. I did riot kill or lose mme than 11 trout 
in the oper a t’ ion. 

I finished catching for spawning purposes on the 7th of January, 1884. 
Tlie trout spa~sned here in Orestine Lake until May. On one spawning 
bed I took some occasionally all minter, in order to satisfy myself that 
they were spawrhg all minter. Those that I caught thus I put back,- 
5. M. Crawford, Uamp Percy, Stark Water, N. H., July 26, 1884. 

NOTE ON SEA BASS, SKATES, mc.-Mr. Fred Mather, writing under 
date of July 20,1884, says: “I spent last week at Pasque Island, byinvita- 
tioii of Mr. James L. Vallotton, of tho Pasque Island Club. Six men 
fished all tho week and only took six fish; the largest one was 1‘79 
pounds. I did riot take any. The Uuttyhunk Club is not taking many, 
neither is the Squibnoclret Club, nor are the trap-net fishermen. 

“At ]OW tide wo took plenty of sea bass, which are not yet spawning 
there. I obtaiiied four eggs from two skates and they had maay yelks 
yet to cover, showing that they have just begun. The eggs are now a t  
Cold Spring Harbor, N. Y.” 

A LnitGE BASS.-L. B. Crooker, collector of internall revenuo, Au- 
rora, Ill., reported in 1880: “I saw weighed and measured a srnall- 
mouthed black bass caught in Fox River, near this point, theother day. 
I ts  weight was 7 pouuds G ounces; its length, 23 inches. This is the 
largest fish of this variety I have ever seen during a lifetime in the 
West. I believe it to be the largest ever caught in Northern Illinois.” 

Fisn AND OYSTERS F O B  NEW SOUTH WALES.-&. Charles Kahlo, 
consul a t  Sydney, New South Wales, reported, tinder ctato of August 
28, 1883, that the annual consumption of dried, salted, and preserved 
fidi is about 5,000,000 pounds auuuallg, about one-half of which is 
brought from Califoruia. The dut8y 011 fish is 2 cents per pound. 

The oysters fouad in this aud adjecont colonies are of a very poor 
quality. If American oysters could be shipped in cans so as to arrive 
in good cnntlition they would meet with ready sale. [House iWs. Doc. 
12, Forty.eighth Cong., first session.] 

EXPOILT OF PEARLS AND PEARL-SHELLS FROM MEXICO.--T~C fol- 
lowing table has been compiled froin report of Warner P. Sutton, con- 
sul general bt Metamoros, November 30, 1883. [House Mis. Doc. 12, 
Borty-eighth Cong., first session, part 2, p. 233.J 

~~ ~ 

Articles. 

~~ 

Avorngofor 
fivo years, Ycnr ending Year ending 

oniliug June Juno30,1882. Junu30,1883. 1 30,1882. 1 I 
1 Dollars. 1 Dollars. I Dollar.?. 

Ponrls . ___.. .._._. .___. . . .__ __. .._. . . . . ~. . . . . 
Poarl-sliolls. .. .. . ._.... .__. .. . _. . . . .... . . . . . . 82,984. 02 

42,850.27 
B7.500.00 18 600.00 
71,141.82 44: 414.00 --- -- __-- 

Totnl . ... . . ._.. _. ...... ... . . . --. . . .,~..I 76,840.29 1 lOS,O41.82 BP, 914.00 I 

Total for 
sereq yoare, 
ending June 

30,1983. 

Dollars. 
220, DZO. 10 
329,837.17 

550,767.27 
_.-- 
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of cod and herring are given by Commercial Agent Smith, of &I:iyrnce, 
in kilograms, as follows [House Mis. Doc. 12, Forty-eighth Congress, 
first session, part 2, p. 7273 : 

IMPORTS AND EXPORTS O F  G E R M A N Y . - T h  imports and exports 

64 

67 
66 
05 
64 
63 

60 

Period. 

0 

4 
6 
4 
4 
81 

a 

Imports. Experts. Imports. 1 ~ x p o r t a .  
__--_____I 

InSoptcmber.1882 ................................. ! 54,2001 GOO / I 1  980200 1 %GOO 

In September, 1883 ..................................... ..................................I 01,700 1 no0 1 10, W?, 800 1 10, ROO 
In October, 1863 148,300 1, 900 14,170,000 2'2, 500 

In Octolwr. 16RZ .................................... 62,600 500 I 12: 200' GOO 13, COO 

___- 

THE ALLEGED CAPTURE O F  A SALMON IN THE HnDsoN.-Writing 
from Cold Spring Harbor, N. Y., August 9, 1884, Mr. Fred. Matlier 
says: LbEarly in June I merit with Mathew Kennedy, of Hudson, one of 
the State game protectors, to capture the illegal pound-nets iiear Rhine- 
beck, whioli were a great nuisance to tho shad fishermen. Mr. Kcnrtedy 
is R shad fisliennan, iu  season and by lawful means, himself', and he 
told me that some time in May last he captured a salmon in his shad 
seine om 'Hudson Middle Ground.' The fish woulcl weigh about three 
pounds. Mr. Kennedy inspected it and allowed it to go again. He has 
fished for over twenty years, and has seen salmon in the markets, and 
seems confident that his fish was a salmon." 

.@j%cfa obserz;ed by iY. Sincmona upon temperature produced by tvrappimg a cotton comforter 
about a round-shouldered $ah-can. 

Hoar tcmperatnre observed. 

Jnnp  12, 1 p. m ..................................... 
June 12, H 1). m ..................................... 
Juiiol2. 6p.m .................................... 
Junc 12, 7 p. m .................................... 
Jline 1'2, 9 11. m .................................... 
Juno 12. I 1  p. m ..................................... 
June 13, 1 a. m,. .  .................................. 

0 

64 
a3 
03 
01 
01 
eo 
691 

PRICE OF GARP.-under date of August 15, 1884, Mr. N. I;. Kabler, 
of Bed ford Springs, Campbell County, Virginia, advertises in the Lynch- 
burg News that he has 150,000 scale and mirror carp for sale, as  follows: 

Those 2 t o  3 inches long .......................... $3 per hundred. 
Those 3 to  5 inches long.. __._ ,_ .__. .____. ___. - _ _ _  
Those 10 to ld inclies long .____. ._____ .____. _____.  
Those 12 to 18 inchw long _. .___ _ _ _ _ _ _  .____. .____. 

5 per hundred. 
12 per dozen. 
20 por dozen. 

In makiug this and similar announcements the U. S, Fish Corn- 
mission passes no jodgl~lent upon the purity of the carp, as it is not; 
informed upon the filots in the case, 



Traiolilig record of the 0. 8. steamer Fish Hawk, August 23, 1883. 

Sonth _ _ _ _  _ _  __.. -. 

South. _ _ _ _  _ _  _ _ _ _ _ _  
SoutL. __.___ _ _ _ _  _ _  

Sonth,liight. .__._. 

3156 

1157 

1158 

3159 

1100 

ai61 

1182 

a 6 3  

Trawl was p u t  oTer a t  6 a. m., reaching bottom a t  6.05, remaining 
down 30 minutes; 150 fathoms wire rope out. Specimens ob- 
tained: P h p i s  tends  1. Citharichchgs, 2. 

Trawl was put over a t  6.8ia. m., resching bottom at 6.40. Hove in 
trdwl a t  7.25.150 fathoms rope out. surface 1023.4-700 F. S w i -  
mens obtain&: Phyris, 8 ;  uer1ncjus bilinearis, 1. 

Trawl was put ovt-1' a t  8 3. m., reaching bottom a t  8 05. Hove in 
trawl at 8.50; 180 fdthoms wire rope ont. Specific gravities: 
surface 1023.5-67p F. ; 5 fathoms, 1023.5-66&0, IOfathoms; 1023- 
670. Species obtained Phycis tennie. many 

Trawl mas put  orer at'lO 15a.m., reachiug bottom atlO.20. Hove 
in a t  10.50. S ecific gravities: surface. 1023667p F. ; 5 fathoms, 
1023.8-67p 8. : 15 fathoms, 1 0 2 3 . W i o  B. Specimens obtained: 

Latitnde 
north. 

0 1  

40 13 

40 1 4  

40 It 

40 2( 

40 2! 

40 Z 

40 3: 

40 3: 

Longitude 
west. 

0 1  

70 29 

70 29 

70 31 

. 70 33 

70 35 

70 37 

70 39 

70 41 

Time of 
day. 

l a m  .... 

6.35am.  

B a m  

LO. 15 a m 

I t 2 5 a m  

l2.45p.n: 

2.15 p. m 

3.25 p. m. 

Tempers- 
.nre of wa. 

ter. 
- _  
d 

$ 
UJ - 
0 

67 

70 

67 

674 

70 

69 

68 

71 

I 

- 

* !2 
0 

I3 - 
0 

45 

45 

45 

44 

43 

44 

'w 

46 

Depth. 

62 

62 

55 

41 

45 

45 

31 

Character of bot 
tom. 

Mud. _..___. 
Soft mud ... , . -. - 

Soft green mud. - 

Soft mud. -. I. - -  -. 

Black mud __... .. 

Black mud.. ~ - -. . 

Black mud. 

Sand and mud . ~. 

I 

Direction of wind. Rcmarks. 

South, light .___.. . 

South,2 .__. . __.... 

Southwest, 2. -. __. 

Southwest, Z...... 

Phycis 8. 
Trawl w& put over a t  11.25 a.m., reaching bottom a t  11.35. Hove 

in trawl at meridinn: 100fathomsv;iro rope out. 
tics. surface 1013.6-70° F. ; 5 fathoms. l023.8-680 F. ; l O f a t K 2 ;  
1023:9-67$0 F. Specimens obtained : Phycis tennis, Phycis chosa 
Merlucins bi1inear:e fen.. GIs tocephalus c~noglossus 3 .  Pal 
r a l i c h t h ~ s o b l ~ n u u ~ ,  iew ; houuxers, Zspecimebs; Enchil~o~ns,4.  

P u t  orer  trawlat 12.45 p.m., resching bottom at  12.50; 125 fathoms 
wire rope out. Specific Lmvities : surfare. ?u23.6-690 F. ; 5 fath- 
cms, 1C23.F-680 F.; 10 fathome, 1023.86-80 F. Spwimensobl aininrd 
Phxcis, 2 ; Flow drrs 2 ; spwies Lophius piscatu1.q 2.  Enohi- 
lyopne 4 .  Merlnnus, nnlrnown sperirs. 

Tr'awl pht 6ver a t  2.15 p. m.. rer.ching bottom a t  2.20; 125 rarhoma 
wire rvpe out. Hove in trnml at 245. Time hearm,o in 10'. 
Specific Fnritien : surface 102'i.tLW' F.; 5 futhoms, 1023.&660 
F.; 10 fathoms. 10 ik66°  F. Specimens obtained: Paralichthys 
oblongus, 4 ;  FlounderR, 2 npecit-8, 5; Merlucios, 1; Phycis, few; 
Sculpin, 1; Encnel\opus, 2; Lnphins. 2 ;  nnknnwn, 1. 

Hove in trawl 
3t 2.50. Tinieh~avinp in, 05'. Spec fic pavitiee : suvfnw 10F.4- 
710 F: Bfathoms, 102:1.2-70 F: 10fathoms 1023.?-60.0 Specimens 
obtaided Lopbin- 1 .  S c u l p i ~  1 : Mrrl bius, few ; Ph) cis, few, 
two species; Paraiicdthys, few; Flounders, 2 species. 

Specific 

Trawl put over a t  3.23 p. m. Timc poinp dnwn. 05'. 



Bearings. 
I ter. 

bot- Timeof ~ 

day. , j 
Latitnae 

north. 

Direction of viud. 

0 1  

40 43 

40 50 Grayanndybottom 

-- 

Longitude 
west. 

Southwest, 2... . .  

s o  I 

70 45 

70 49 
I 

Trading record of the IT. S. steamer pi8h Haiol, August 23, 1883-Continued. 

6 . 2 5 ~ .  m--i 68 1 45 1 32 1 Gray annd y bottom1 

i Tempera. 1 1 
tux? of wa- 

Southwest, 2... . .  

Remarks. 

P u t  over the trawl a t  5 p. m. Time going down 05’; 100 fathoms 
wire rope out Horn IU ‘it 5.25. Time herrvini in. OW. Speritic 
gr.rvities1023.6-700 F.. 5 f~~rhoms .  1023.4- 680 F: lOfathoms 1023 4 
-G8” I”. Specimcns dbtained: Glsptocephala;, 2 ; Merluc‘ius, 8 ; 
Phyeis, 8 ; Sculpin, 1 : Peralichthvs, few ; Flounders, f i v .  

P u t  the trawl over a t  6.23 p. m. Time going down 05’. 100 fathoms 
wire rope out. Hove in the trawlnt 6.55. Time bf h&w,ringin, 05’. 
Specific gmvities : surface, 1023.4-680 F. ; 5 fathons, 1024.8-650 
F. ; 10 fathoms, 1025-580 B. 



BULLETIN O F  THE UNITED STATES FISZE COMbfIBSION. 369 
- 
Vol. HV, No. 24. Washington, D. C. Sept. I G ,  1884. 

fS6,.-lCFPEOT OB COLD ON W I S H E S .  

BY NEIL H E A T H .  

[Abstract: by Chas. W. Stuiloy, of a papor read bohre the Auolilend Inetitute, 
July 2,1883.1 G 

It is asserted that, though shallow rivers and ponds have beeii con- 
verted into solid ice in couiitries where the winters are protracted and 
severe, a11 tho imprisoned fish have not been tiestroyed, but that, when 
the ics had thawed, many of them were restored to their usual health. 

- Though dead in appearance they were only asleep Iiiberneting, and like 
many animals that pass the long minters in a state of lethargy, they 
would in due titne recover their animation. It is not an easy matter t o  
ascertain that in such rivers and ponds the whole of the water is uu- 
questionably frozen, mid obviously the theory must be held over unt’iI 
we can prove that the waters were completely frozen, and that the fish 
had actaal1,y been imprisoned in  the solid ice. 

It struck me’ that as  the Mataura with her freezing-chamber was 
lying a t  the wharf a fern Facts might bc learned which would throw light 
upon the subject. Tho Jfataura was freezing her cargo of sheep for the 
Lonclon market, and why should she not, if intense and contiuuous cold 
only suspended the life of the fish, carry to England slabs of ice in- 
closing numerous specimens of fish hitherto unknown in that land, and 
which would only require to be thawed in Ei~glish rivers% Why put 
ourselves to the troublc of bringiug ova to New Zealand, only to be de- 
fitroyecl by native species, rnheu we could thus import rigorous, full- 
grown fish’? 

I will place before you a statement of the steps which have been taken 
to show that fishes can return to life and energy after imprisonment in 
ice. 

O;iptain Greenstreet, of the Mataura, cordially helped me to use the 
freezing-chamber in  the vessel, and in it mere placed two pannikins, 
the one coutaining a ,salt-water fish in salt water, and the other D gold- 
fish in fresh water. At the same time two otlier pailnilxius wore placed 
in the “shoot,” the coldest part of the freezing apparatus, the one con- 
taining a salt-water fish, nud tho other e silverfish. The water i n  these 
vessels was a t  tho ordinary temperature. The cold in the shoot being 
rnany degrces below zero I?., i t  did not tnlio loug to convert the mater 
into ice, and at  tltc end of tin bour and at half I was satisfied tliat all 
of both Binds of water had beconlo solid, arid that the two fishes were 
88 h ~ r d  and firm as the sheep that were hanging in the freezing cham- 
ber. Both pannikins were thoii removed and placed in tuba fillsd with 

Bull. U. 8. F. O., 8 6 2 4  
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water at the ordinary temperature. The on'- contained salt water for 
the salt-water fish, the other fresh water foi the silverfish. In  a short 
time the heat of the water in the tubs found its way to the surface of 
the ice iu contact with the interior of the pannilcins. The blocks, be- 
coming in consequence reduced in bulk, parted, the former finding its 
way to the bottom, the latter remaining at  the surface. On examining 
these blocks of ice it mas observed that both fishes must Aave retired 
from the surface of the water towards the bottom during the freezing, 
and that about half an inch of the lower part of the silverfish rested 
on the bottoin of the vessel. It must therefore have been outside the 
ice. The other fish was entirely surrounded. The appearance of both 
was identical. Both lay on the side, the head was higher than the tail, 
the distended gills were filled with ice, a i d  the iris of the eyes had 
neither dilated nor contracted; the aqueous humor was apparently 
frozen. The rays of liglit no longer penetrated to the retina, and the 
eyes pxeserited the appearance of balls of' opaque ice. The silverfish 
was the first to be free, arid i t  was observed that a t  the moment when 
the fin near the gill was freed from all restraint the little organ com- 
menced to move very gently, so much SO that it was irnpossible to say 
but that motiou was due to the parting of the ice. A few moments 
later there was no mistake about the matter. The fish was alive. The 
tail rewmecl its activity. As soon afi the ice had disappeared from tho 
gills, they began to open arid close, and t h e  little fish moved about 
languidly, dreamily, gropiiig its wa'y. Up t'o this time the aqueous 
humor of the eye had not thawed, all-was darkness to t h e  fish. It 
seemed to be feeling its way, b u t  soon the ice was dissolved, light en- 
tered, and the silverfish was swimming as easily and nimbly as  ever. 
It is now alive in a, glass tank. 

The salt-water fish was gradually detached from the encircling ice, 
bu t  close attention failed to notice any signs of life. When entirely 
free i t  sank to cLe bottom dead. Perhaps the sudden contraction of the 
water a t  freezing point following so rapidly upon the expansion hac1 in 
Rome way injured the fish. Obviously the air-bladder had burst, for all 
buoyancg had departed. Why dit1 the fish which had been taken from 
the sunny waters of the Pacific but a few weeks previously survive an 
ordeal that proved fatal to  one fresh from the cooler waters of the 
Waitemata? I cannot tell. 

It may yet be proved that fishes, which pre usually classed with cold- 
blooded animals, can survive imprisonment in ice. Even the slight in- 
jury caused by the fishing-hook to t h e  salt-water fish may possibly have 
coiitributecl to  its death. 

I frequently visited tlie freezing-chamber to see how the other pris- 
oners were faring. The former two had been placed in the L'shoot,'' 
and consequently 1 had had no opportunity of observing how they be- 
haved as tlie ice gradually closed around them. But in  the freezirig- 
chamber tbere was cvery facility for doing so. In an hour the increas- 
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ing  coldness of the water in the pannikins was rendering their move- 
ments less active. They glided from one side to the other, and from 
tlie surface to the bottom, but in an uneasy manner. Their attitude 
was that of expectancy. An hour afterwards they were apparently 
going to sleep, tho goldfish 011 its side, the other in its orctinary po- 
sition. The fins kept moving in a lazy manner; there was no twitch- 
ing, no abrupt action. The motion reminded one of the vibration 
of a wire slowly but surely coming to  rest. The eyes were clear, 
and to all appearances a deep and placid sleep was falling stealthily 
upon thcm. Two hours afterwards they were in the same position, but 
'there was no movement. The ice was advancing upon them. Some of 
the spikes of ice had already reac6ed parts of their bodies, and reflect- 
ing the light from the candle produced a beantifiil coinbination of color. 
The two creatures were sleeping in the light of a gorgeous sunset. 
After eight hours' exposure to the temperature of the freezing-cham- 
ber, and two more to the much lower temperature of the snow-box, I 
felt sure that the ice was solid. I removed the pannikins to the tliam- 
ing-tubs and sat clown to match for indications of life, but none sp- 
peared. When freed from the ice the salt-mter fish floated about for 
a short) time in the same position as that occupied when it was inside 
the bloclr of ice, and then slowly sank to the bottom. The goldfish on 
being freed continued to float for upwards of an hour, during which I 
sat watching it. Next morning it was still floating, not erect like the 
other, but on its side, with the tail slightly depressed. It was appar- 
eutly dcad. A t  night i t  maintained tho 6ame position, and I gave it 
up for dead. 

I have made this statement in hope that others who have time and 
more enlarged facilities for carrying out a series of experiments mill 
proceed with the investigation. (From Transactions and Proceedings 
of the New Zealand Institute, 1883, vol. xvi, pp. 275-278.) 

1Sl.-TBCE UCOTUIC (!OD AND LING PISIIERllES.* 

The great Scotch cod and Iing fisheries last from March till July 
along the northeastern coast of Scotland arid nom tho Shetland and 
Orltriey Islands. Vessels furnished with a deck are begihiug to be 
employed in these fisheries with great success. A t  tho end of Julre tho 
larger vessels give up the cod and ling fisheries and engage in tho her- 
ring fisheries 011 the east coast of Scotland. The crews of these vessels 
are composed exclusively of experienced fishermen, and, in a vessel of 30 
tons, the crew gonerally numbers 7 or 8 men. They are not paid in cash, 
but receive their share of the catch. The fishing is dorie by lines. 

* Dct crkotd~o ~ o r s k e -  og Lawgoflake. Froin tho A'OrYk ~ i ~ l ~ c r i l i d e n d c ,  Vol. 111, Uorgon, 
January, 16'84. Tranelatod from the Dmieh by HERMAN JACOB~ON. 
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As regards the yield of the Shetland fisheries, we will hero give a11 
extract from the report of the Norwegian vice-consul at Lerwick : '' The 
cod and Iixig fisheries xiear the Shetland Islands commence in the begin- 
ning of April, and continue till the first week in June, when the herring 
fisheries commence. The cod and ling fisheries were formerly con- 
tinued till the end of August; but a t  present, when the herring fisheries 
are more profitable, they cease earlier in the season. These fisheries 
are carried on with boots having a deck, and a keel measuring 35 to 45 
feet. Completely equipped such a boat costs 9,000 to 10,hOO crowns 
[about $2,250 to $2,7001. The crew are generally the owners of the 
vessels. They rnakeuJ.5 between them from 1,800 to 2,700 c'owns [$450 
to $6753, and borrow the rest from some fish-dealers to whom they sell 
the fish at  the  market-price. When the fisheries are successful, the en- 
tire debt is often paid off in t,he course of one cod and herring season, 
which closes a t  the end of September." 

Fishing expeditions are annually made to Iceland and the Paroe 
Islands from the Shetland Islands and from several English ports. 
The fish which are caught on these expeditions are salted on board arid 
landed on the Shetland Islands, wliere they are made into klip-fish. 
I n  1882 the catch of cod and ling amounted to 3,666,596, of which uum- 
ber 121,337 hundredweights of klip-fish were made, and 7,737 tons of 
salt fish. 

To the above we add the following data : 
Of the entire quantity of fish, 741,329, which were made into 951,230 

kilograms of Irlip-fish, about 1,000 tons (14 fish to 1s kilograms), were 
caught bj7 56 ve~sels of about 52 tons each aut1 12 men per vessel. Of 
these vessels 1G were from the Orkney Islands, and 40 from the Shetland 
Islands. The remainder of the fish were caught by boat fishermen. 
The fisheries were most productive near the Shetland Islands, where 
1,413,865 fish were made into klip-fish, st the rate of 94 fish to 18 kilo- 
grams [about 40 pounds]. 

As regards the fisheries with vessels, on which the fish were prepared 
at  sea, they were carried on in- 

1874 ............................................................................... 
1875.. .............................................................................. 
18%. .............................................................................. 
lS77 ............................................................................... 
1R79. .............................................................................. 
18Sll ............................................................................... 
1881 ............................................................................... 
1882 ............................................................................... 

1878.. ............................................................................. 

Yosra. 

154 12,800 
137 14 800 
125 16 400 
130 14'100 

115 13'800 
183 id 300 
02 16'800 
98 13'400 
50 I3:200 

Avorape 

A11 of these fish were made into klip-fish. Froin the above figures 
it appears that these fisheries have declined steadily. 
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182.-ON APRARATUS B O B  00LLECTING OYUTER SPAT. 

B y  JOHN A. RYDER. 

[From a letter to Mr. R. M. Bacho.] 

The sowing of shells upon the firm bottom for the fixatioh of spat has 
been the most successful method in the United States, and is now ex- 
tensively practiced in the vicinity of New Haven. When the bottom is 
thickly covered with ooze I should counsel the us0 of brush stuck into 
t h e  bottom, with the branched tops projecting upward into the water- 
or palisades of brush might be placed in sucli places togetlter with gar- 
lands of oyster shells, with holes p~uichcd throrlgli them and strung on 
galvanized wire, and the whole suppmtecl 011 the brush or stakes to 
keep thein from being buried in tlie mud 011 the bottom. Mud and 
sediment is of all the enemies of the oyster the very worst, especially 
to the young fry and spat, rnillions of millions of which are annually 
sniotheretl and killed by it. 

The detachment of the young oyster or spat from the cultch or col- 
lectors, would, I think, hardly be profitable iu this countrg-, nor do I think 
i t  at all necessary if old oyster shells are used for collectors. Tho 
shells with the ptlherent spat can be readily transported and sown en. 
tire, as they do not interfere with etich other at all. In  sonie eases. of 
courae, toomany young oysters are attached to one shell. In such cases 
it wonld be an advantage if sonie very cheap and dctnclinble coating 
could be put over tlie shells, which could bc flaked off and broken so as 
not to dc-troy the indivicliial young. As many as one linnclred oysters 
mill sometirnes stick to one valve ofa  clam or oyster. Then, of course, 
inany of tliein will be crowded to death by the growth of others around 
theni.. 

The method of sowing shells for the purpose of getting ((.seed” is nom 
profitably carried on at New Haven, spat being worth GO to SO cents per 
bushel when only as large as% dime arid stiil adherent to the old shc.Ils, 
mhicli are a8110wed to go into tho mewsure together with the young, 

It would be worth while for some ingenious American to experiment 
upon the nianufacturo of some kind of cheap cultch for catcliing a set 
of spat, to be distributed over tile bottom in tlie same way 8s fillells are. 
The disengagement of the spat froin roofingslate is re;idily effected if 
the sl;Ltes are first coated with a mixture of lime and sand which has 
beeu allowed to set thoroughly before tho slates are p u t  out into the 
water in nests. The ‘~iiests” are simply the series of s1:itcs as supported 
in a simple woodeu frame to keep tlieni off the bottom and out of the 
mncl. In  this case the coating of mortar, with the adherent spa:, can 
easily be removed without injury to the latter. 
WOOD’S ECOLL, MAW., h’eptsmber 21, 1883. 
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REPLY BY MR. R. M. BACHE. 

I agree entirely with the opinion that the practice of coating surfaces, 
uuless the coating conld be very cheaply executed, would not be profit- 
able in this country. Obviously, the diEerence between this country 
and other countries generally, in this respect, is bhe same as that which 
in this country precludes the close culture obtaining in Europe and 
elsewhere inIthe cultivation of land. But that admitted, i t  still re- 
mains the fact, which Mr. Ryder concedes, that if some surface could 
be found or clieaply manufactured from which spat could easily be de- 
tached, A great desideratum would be supplied. I have been much # 

impressed with this throughout rnx observation of this shore. 
I do not filii1 that the spat has any substance or surface of predilec- 

tion. I find i t  uniformly distributed on twigs, bark, t i u ,  shells, bricks, 
stones, &e. On all these i t  is closely adherent; so much so as to be in- 
separable without mechanical force sufficient to  break the shells of the  
smaller auinials. Thus the embryo, having run the gauntlet of cur- 
rents, predatory animals, mud, sand, &e., and having reailled a certain 
poiut of clerelopmont, which would seein t o  secure B fair chimce of ex- 
istence to maturity, is really still engaged iu as severe a struggle for 
existence as at first, €or germ crowds upon germ, SO as often to make 
an incrustation of two or three layers from the same season’s spawning. 
Tllis is inevitable; but, in considering the question from a couirnercial 
point of view, what does not seem to be inevitable is t i a t  such multi- 
tudes of spat should be destroyed in the attempt to procure seed. The 
destruction is a s  nothing compared with that from nature’s action, but 
these animals of which I am speaking are in the merchant7s hands to be 
utilized, and in utilizing them he destroys myriads. Putting out of the 
question the inere loss of individuals, this represents lost labor. 

It is, then, most important that spat caught should be available, and 
I see in nom of the surfaces adopted one which combines eficiency :~nd 
cheapness. The question of the shape of the surface seems not to have 
attracted much attention, but it is an  important factor in the problem. 
However, that apart, for wc are concerned at present more particularly 
with detachability as derived from character of surface as digtinct from 
its form, and although its claracter (as iu the roughness of stones) is 
direchly related t o  iudetachability, I confine myself to fragility of sur- 
face. If, then, there can be no objection to pitch (see page 33, part 2, 
of’ the “Practical Guide,” &c., by Felix Fraiclie) on accouut of its 
aromatic priuciple, I should suppose that i t  would be what is required 
to produce fragility of surface combined with economy of preparation. 
At ordinary temperatures pitch makes a very brittle film, and a t  mod- 
erate temperatures it softens under water ; eveu in the summer i t  would 
be brittle j in the sun it would be softish. P u t  on it the highest teinper- 
ature convenient, so as to  have the slightest film, dipped or brushed, i t  
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would make a cheap, durable, and either fragile or soft.surface.* If I 
hare an opportunity next spring, as I expect to have, to try it, I will do 
so, mid report t h e  result to you as soon as the spat is large enough to 
make removal desirable. Coinparison can then be made with removal 
from surfaces otherwise prepared, or natural. 

GREEN CREEK, OAPE NAY COUNTY, N. J., 8eptember 30,1883. 

1S3. -THAPPINC HINQFISEIERR, R O D E N T S ,  A N D  O T H E R  ENERLIES 
O F  TPIOUT. 

B y  DIRECTOR 1IAACIL.t 

The question whether large central fish-cultural establishments or 
nu111erou8 small ones, if possible located close to the waters which are 
to be stocked with fish, should be aimed at has been answered so de- 
cidedly in favor of the latter that it will liardly be necessary for me to 
discuss this question. I will here only cite some illustrations from my 
own practice, in order to give i t  clearer idea of the danger of coi;cen- 
trating large masses of fish within a comperativeIy small space. 

It is well known that the French administration of the Huningen 
establishment (lid not devote much attention to the raising of the finer 
kinil. of food-fish, or, for that matter, of other fish, its activity mainly 
consisting in shipping impregnated eggs. I suppose that all are fully 
aware how extensively fish-eggs were shipped, and in what a liberal 
manner the French :tdministratiou distributed entirely free the products 
of its establishment far and near. 

When I took charge of this establisliinent thirteen Sears ago it was 
one of my first objects to give some atteiition to the raising of' the finer 
kinds of food fish, it being my aim to trausform the Haniugen fish- 
cultpral establishment into an iustitution where fish-cnltnrists might 
study the treatment of the finer Binds of food fish froin the egg  to the 
salable fish. One of my first steps was to construct a dit& about 1 lril- 
ometer (about 1,100 yards) in length for raising trout; tliis ditch, imi- 
tating as near as possible a natural trout-brook, W I ~ R  to receive the young. 
trout as soon as the umbilical sac had- been almost. coiisumed. In  the 
very first year I met with good success, as I \ V ~ S  able to take froui this 
ditch in autumn several thousand finely-demloped trout. During the 
second year the result was still more favorable, because I had greatly 
improved the ditch. This ditch receives its mater from a small trout. 
brook, the Augraben j the fish were illvminbly placed in it some time 
before the unibilical sac had been entirely absorbed. - 

i t  The cost of pitching surfacos and detaching spat aftorwards mill probably be too 
expensive iu practice, in view of the filct that sowing sliolls cau be so ohenply dono.- 
J. A. RYDEB. 

Fqom Circular No. 4, 
4, 1884, of tho German Fishory Association, Berlin, June 30, 1M4. Translated from 
the German by HERMAN JACOBSON. 

t C~itral-Bischz~iclrtansial~cn odm cahheidie ICl&wc dmtnlteii 
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In  the autumn of 1873 I took from my ditch 15,000 trout about tho 
length of a man's finger, some even as long as a hand. In 1874, how- 
ever, the number of trout decreased, and this decrease continued until 
I was on the point of ceasing t o  place young trout, in the ditch. 1/ In  
spite of placing in i t  a large number of trout, I finally did not take 
more than a few hundred from i t  in autumn. I also found that the in- 
crease of' the eneinies of fish kept step with the increase of the fisli. 
Eingfishers, which formerly had appeared 011ly occasionally, soon came 
in great numbers, and of course did great damage to the trout in the 
opeu ditches. I managed, however, to keep them under proper con- 
trol by following the advice of illax von dem Borne, aud placing along 
the ditches a large number of the excellent kingfisher traps manu- 
€actured bx Adolph Pieper, in Moers. At present, numeroiis kingfisher 
traps are placed along all my trout brooks and ponds, mid a kingfisher 
which comes in this neighborhood is sure to be caught within a few 
days. In  spite of this, the raising of young trout seemed to languish. 
Occasionally the results were somewhat more favoi able,. but I xiever 
again reached even approximately the large numbers of the first years. 

Three years ago I ascertained that a large number of shrew-mice 
(mrasserspitx?nu?isen) had found their may into my brooks. For a long 
time all my  efforts to master these little animals, which are well-known 
enemies of the eggs and young of fish, proved iu vain, as I did not SUC- . 
ceed in finding a suitable trap for cntcliing these mice. OJM of my Al- 
satian neighbors, t o  whom I confided my trouble, advised me to try a 
very simple wii-e-spring trap, wl~ich he hac1 successfully used for catch- 
ing common mice. The first attempt made last year proved SIICC~SS- 
ful, and this year I procured two hundred such traps, which I distrib- 
uted along my brooks and ditches. The result was perfectly surprising. 
Since April 1, 1884, therefore, iu five weeks' time, I have caught with 
these traps 86 shrew-mice and S mater-rats. The trap closely resem- 
bles Pieper's kingfisher trap, only it is constructed in a much liihtor 
manner, and does not hare the little boar(] in the ceuter on which tlic 
kingfisher alights. Above the spring there is a small contrivance 

.to which bait C ~ K I  be attached. For bait I use a small piece o f  fish. 
These traps are nianufactured by Schinerber Brothers, of Mulllausen, in 
Alsace, and cost only 25 marks [$GI per hundred. In  every one of the 
shrew.inice which I dissected I found a considerable quantity of' indi- 
gested and half-digested ~ o u n g  trout-in some as marly as 10. No 
further proof is needed to show that a number of these mice is sufficient 
to depopulate a well.stocked brook in a comparatively short time. 

I believe that now I am master of the situation, for during the last 
few months shrew-mice have been caught only occasionally. My brooks 
at present again smarm with young, strong trout, and i t  remains to bs 
8e?n whether some new enemy will make its appearance and prevent too 
great a productiou of fish within a narrow space. 

HUNINCfEN, ALSACE, GERMANY, 1884. 
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384.--EXPERIRl&NTN IN P E N N l f f G  SEA-FISH. 

B y  SRIITfl E. IIIUGIIES. 

[From lettors t o  Prof. 8. I". Baird.] . 
Five or six years ago I believed Sea Grove, N. J., now called Cape 

May Point, mould become a \ratering-pl,tce. I thought that the mouth 
of Old Pond Creek coulcl, by art iticial means, be made a harbor for 
small boats, accessible a t  high tides, so I bnilt jetties and ~l ierves ,  and 
had a bmin of about 1s acres dug out, the mud and sand being used to 
fill up the wharves. I succeeded in making i t  accessible for small boats 
about three-fourths of the time, and several boat-loads of liunber and 
materia1 mere delivered in that way, but in less than three years i t  
resulted unfavorably. 

I theii determined to make the basin a place for storing fish, as they 
coulcl be caught in abiiudance iu 3Psy and Juue of each year and be 
disposed of in J u l y  mid August. I u  order to do this, I fixed gates be- 
tween the jetties, entirely controlling the flow of water. I also put in 
iron grates to hold the fish. When all was ready, I pu t  iu a fern hun- 
dred pounds of trout or weak-fieh as an  experiment. They all died but 
about fifty or o m  hundred pounds, which lived without much catre until 
the 25th of Noveniber following. The survivors grew to be large, fine, 
Fat fish. 

The meibdows above for some rneelis previous l o  that time had beeu 
very dry, and about the 24th of November there came a cold and heavy 
rain, which waahed tbe ineado~s,  anil the water flowing into tliu basin 
killeel the balance of the fish in one night. 1: attribnted the loss of 
tlieso tish to impure or poisonous water. Sonie of the  fish mnly have 
died i i i  handling. Last season I cut off the fresh water and put in the 
basin about 5,000 pounds of fish. I drained it ofl' so as to give aborit 
one-half fresh mater from the bag every (lacy. I think that the hawks 
carried off one-fourth or more of the fish, for i t  did seem that all t h e  
hawks in Cape May County fed there. They were shot a t  and some of 
them killed, but we could not drive thcin away. I then covcrccl tlie 
whole bash  with wires about 5 feet apart. If I hail not8 done this I 
believe every fish would have been carried off'. It being still antl clear 
water, the hawks hail little trouble in seeing and capturing their prey. 
When the bay was a little rough we could see them by tcus anil twenties 
for miles away making straight for my basin. I assure you it is a waste 
of time and money to stock ponds with any kind of fish when liamlrs 
aboond, unless they are protected in  some way. 

By some misinenagemeut with the inan in charge a quantity of creek 
water got in the basin again and killed aome fish, bat this was made 
good at the next flood tide, and the balanco lived, and were taken out 
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in the latter part of August iu  as fat and nice condition as fish could 
be. I feel satisfied that from Juue to August some of them increased 
from one-fourth to one-third in size. With two seasons of experience 
I fancied that I knew the cause of disasters and could make the busi- 
ness a success the next year. 

So this last spring I threw up banks to cut off the back creek water 
entirely and redlaceci the wires over the basin from 3 to 5 feet apart. 
I also put in a trunk, with lumber, from tho basin to about 30 feet beyond 
low-water mark in the bay through which the tide ebbed and flowed. I 
then built a wharf, from which we could work the nets and catch all 
the fish we wanted on flood tides, sending them in through the trunk 
into the basiu without handling them a t  all. The whole arrangement 
seemed to work well, and I suppose we bad over 20,000 pounds in tho 
basiu with but very little loss of fish. It was a grand sight to see them 
swimmiug about in the basin. The account spread, and many people 

On last 3~011tlay I received word from my men to come down imme- 
diately. I arrived on Wednesday morning, and to my surprise found 
half or more of the  fish dead. I was s.itisfied that all would die if left 
iu the basin, and so I took out the grates and raised the gates and let 
all that were afloat, dead and alive, out into the bay. I assure you it 
was a disappointment to me; not only the thought of somany fish dying, 
hit the expense and trouble of my whole arrangement seemed to be 8 

a total loss. 
Nom I ask if you will be kind enough to explain to me why t'his sud- 

den change should take place with the fish. My men tell me that on 
Sunclay, June 23, they looked fresh and lively up to 9 o'clock at  night, 
when they left; by Monday noon great quantities were dead. On Mow 
day night after sunset they heard a great commotion in the mater all 
over the pond, some of the fish jumping 2 feet out of the water, and 
before I arrived on Wednesday I judge more than half were dead when 
IJet them go. There is a t  high tide on an average 4 feet of water which 
would be let off to 2 feet for a change. They had on that day the 
same change, about one-half the water as usual for weeks before that. 

The water flowed in and out a t  the same place, and as only about one- 
half the water could be cha,nged each day, much of the old water must 
have remaiqed a t  the upper end of the basin. As an evidence of this, 
much gras8 grew on the muddy bottom at  the upper end. I do not think 
many of the fish remained in it except a t  high tide, and when the water 
was let off a few apparently sick fish remained amoug it. It is all a 
mystery to me, as old fishermen tell me that the fish feed among this 
grass in the sounds; others tell me they think they were poisoned by 
some one intentionally. 1 cannot think EO. But I do believe there was 
disease among them, or that such quantities of fish in the amount of 
mater exhausted the oxygen from the water to such a degree a8 to  make 
it poisouous. The fish when doad looked well; the eyes were bright 

BULLETIN O F  THE UNITED STA'i"ES PIS& COM~IS8ION.  

+ came from a distance to see them. 
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and glistening, the gills fresh aud red, the fish bright aud.healthy, with- 
out disooloratiori or loss of scales. 

27 QUEEN STREET, GERMANTOWN, PHILA., PA.,  June 30,l 

I have decided to go down after a few days and put in a few more 
fish. After coming SQ near to making the experiment a success, and 
with t h e  experience I have gained in the last few years, it may result in 
success in the future. I now feel almost assured that niy place is 
adapted for the purpose of penning fish, with sowo additioual expense 
of having it dug deeper and arrangcd so that the mater will flow in at  
one eiirl of the basin and run out a t  the other end at  every tide. When 
once attained, the principle will bo followed by many fishermen, and 
perhaps companies mill be formed to carry on the business along the 
coast and bays, taking trout and some other fish while coming iu  during 
the spring-May and June-and striped bass in the fall of the year- 
Noveiuber and December. 

No person has any conception of the number of fish passing in and 
out of the bay until they learn something of it by actual experience. 
Although tAousands of tons of valuable fish are destroyed annually by 
porpoises, sharks, and other fish of prey and by the hawks, there could 
be thousands of tons captured for w h o k s o m e  and cheap food without 
their being misscd from the maters. The capturing of them and trans- 
ferring them into the basins is attained without even lifting them out 
of the water and with but very little loss. 

27 QUEEN STREET, GERMANTOWN, PHILA., PA. ,  July 10,1883. 

REPLY BY PROFESSOR BAIRD. 

As far as I can judge, the difficult,y must be the warmth of the water 
in the shallow inclosures to which you refer, and the deficient supply 
of oxygen for so large 6 number of fish. 

In our experience of carrying fish, w e  find that for a differenco of 
temperature of 600 and 700, nearly three times 8s inuch mater is required 
for the latter as for the former. As the water is now probably well up 
to 700, this would be, iu itsself, an explanation. 

I woulti strongly advise that, ifpossible, you put a fern of tlie fish in 
Your inclosure, say 20 or 30, and see how they behave. 

We have succeeded in penning up striped bass in 8 basin on an island 
in the Susquehanna ltiver and keeping them until June. The number 
of fish, however, was in much less proportion to the water than tha t  
indicated by you, 

The practice of penning fish is in rogue in France, where, however, I 
1)l'esuino the depth of water is considerably greater arid the tempere- 
h r e  less. There is no roasou ally i t  may not be done hero also. I ani 
Working in that same direction, constructing basins for penniug oodlish, 
mackerel, and other northern species, to hold them until their eggs aro 
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ripe and they can be treated by artificial impregnation. I doubt whether 
the matter of furnishing hiding-places for the fish is particularly im- 

This, however, can be managed by briugirig in floating sea- 
weeds to f'oriii a surface over the water aud serve to oxygenate it. 
This floating green scum cannot .in any way injure the water or fish. 

WASHINGTON, D. C., July 5 and 14,1883. 

165.-METIIOD O B  CATCHING C A R P  WITH A H O O K .  

By PAUL QUATTLEBAUM. 

[From B letter to Chas. W. Smiley.] 

I use a beardless hook for two reasons. It can be taken from the 
mouth of a fish with greater ease and does less injury. I often catch 
carp for visitors to examine, arid then return them to their native ele- 
ment. They may also be renioved to other ponds in good condition. 
For catching stnall fry I use IIO cork ; for large fish 1 prefor one, with 
lead enough on the line to sink the hook a few inches iu the water, but 
they will take it a t  any depth. Late in the afternoon or early in the 
morning is tlie best time of' warm weather. When the sun is sliiiiiiig 
brightly, aiid its rays strike deep down into the watem, the carp retires 
from liis feeding-grounds and remains at  rest 'until the sliade of the 
ereniug lures him from his quiet retreat. On warm cloudy diLJr8, tvhen 
trained to artificial feediug, the carp may be caught a t  any hour, but 
less readily about noon. It is a waste of time to angle for them in cold 
weather. It is well kuowri that the carp declines all food in freezing 
weather, and that the appetite varies with the temlmature of the water 
to  a certain degree. Iu my ponds, near Leesrille, I can catch either 
kind of' carp as above stated from April to December. I train them to 
corne to the surfiice of the water for food so as to enjoy the pleasure of 
seeing them scramble for it. The cheapest of light bread, made of mid- 
lings or shorts, expressly for the fish, is what I use. The same answers 
for baiting the hooli, but a piece of Waf&, cut the right size for the fish 
you desire to catch, is better, being tougher and not so easily t : h n  from 
the hook by the fish. I first' collect the fish together by throwing in a 
handf'ul of small bits of bread-say one-half inch square-then I drop in 
my hook, attached to a strong line a t  the end of a suitable ca~ie, and in 
less than R minute I a m  almost sure to bring a carp to grass. More time 
is generally consumed in putting the  bait on tlie hook .and taking the 
fish off' of' it than in luring him to take the bait. 

The you1 g fish hatched early last May are now 5 or G inches long. 
LEZSVILLE, S. C., July 30, 1884. 
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188.--OABE O P  GOLDPISIR.--&UERIE% O F  WILll~IAM ROBENSFI'III[L, 
JR., WITH REPLIES. 

B Y  JOHN A. RYDEII. 

1 have an aquarium with goldfish, and there are several things thak 
I do not understand : 

1. The water I am using in the aquarium is from am well slightly tinged 
with alum. Will this injure them B I have been using the same kind 
of water for Rix months, 

2. There collects on their mouths, back, and fins a white substance. 
What is i t  B And what is thc cause B 

3. Occasionally I take the goldfish ont of tho aquarium to clean it, 
and in putting the goldfish back with fresh-drawn water iu the aquarium, 
at first they move off very lively; but i n  the course of an hour they 
commence to swim on top and seem to breath the air. This they mill 
continue io do for nearly a whole day. Why is this? Why is i t  also 
that when coming to the top they blow out bubbles B 
4. Day before yesterday I cleaned it. YeRterdayand to-clay there are 

two of the goldfish that go to the bottom, and rest perfectly flat on 
the pebbles in bottom. I have the aquarium in my store near a min- 
dow. A little sun will strike it of au evening, and I have it arrangeil 
in this manner: A tin tank, holding 16 galloiis of water, is raised about 
24 inchrs above the level of the water in the aquarium and is coiinected 
with 4 lead pipe, coming under tho annariiim, awl a small pipe is ex- 
tended from the lead pipe up  through the center of the aquarium and 
the spray is thrown 3 feet high. Every'day I hare fresh water drawn. 
The aquarium holds 30 gallons of water. 

6. I am feeding them on a food (which is specially prepared for them) 
of which I wilt1 you a sample. 

6. Will these goldfifish spawn in the aquarium 9 How should I treat 
them if they do B 

7. There are two of them with their tails seeming to shed. What is 
the cause 9 

8. Is there auythiug I can p t  in the wctter.to make them healthy 9 
UNION SPRINGS, ALA., March 14,.1883. 

BEPLY BY MR. RYDER. 

1. I do not think the alum in the water is good for t h e  fish. 
2. The accumulation of white substance may bo from the mater, or 

possibly may be fungus. The description is lrot definite euough to 
decide. 

3. Fish mill COLUO to the surface when it is warin and snap the mouth 
as though for air. The air-bladder of the goldfish couinunicates with 
the throat or stomach, which accounts for the bubbles expelled. 
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4. When the fish lie on the side it is usually a sign that they are sick, 
or do not have enough pure water. 

6. I do not know the uature of food used, or, judging by the sample, 
whether it is the best for the purpose. 

G. The goldfish will spawn in an aquarium, but iu order to give them 
a chance to deposit their eggs in a safe place, there should be a water- 
plant, upon which the females will discharge their ova, and to which 
they will adhere, and on which they will hatch out. 

7. Those with the tails “seeming to shed” have probably had the 
skin abraded or injured by rough usage. 

8. There is nothing that can be put in the water that will make the 
fish healthy. Avoid nostrums, but make the conditions of life normal 
to the fish and they will thrive. It has been the writer’s experience 
with large goldfish that if there are enough of water-plants in a spacious 
tank, or even if the sides are merely coated with an abundance of mi- 
croscopic green algae, that they will take little food which they may bo 
offiered and lire apparently in perfect health for years. Too many 
plants in the water are just as bad as none at  all. The plants give off 
oxygen to the water, which is of advantage to the fish. 

WASHINGTON, D. C., April 13, i883. 

Years. 

1878 ....................................................................... 
1870. ........................................................................ 
1880. ........................................................................ 
1881 ...................................................................... 
1882 (January 1 to October 31) .............................................. 

187.-EXPOBTO OF fPIEJl€-OIL FROM NORWAY, 1878-’89. 

B y  FREDRIH M. WALLEM. 

Liters. Gallons. 
- 

11,000,000 *3 143 080 
12,700, ooo a: 355: 850 
15,200,000 4,015,850 

8,750,000 2: 311: 790 
10,480,000 2703540 
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188.-TEN QUESTIONS 0 0 N C E R N l N G  THE H A B l T S  A N D  B R E E D l N G  
O F  L A N D L O C X E D  WALMON, WITM EEEPLIES.' 

B y  CHARLES G. ATKINS. 

Question 1. Do they live only in large lakes having a depth of more 
tliau 100 feet? 

Answer. The depth of the lakes inhabited by them is not ascertained 
with certainty, but I believe that some of them mill be found to be less 
than 100 feet deep. As to area, some of the lakes I believe to measure 
less thal; 1,000 acres. The largest, Lake Sebapo, measures about 50 
square miles. 

Question 2. Do they live only in lakes surrounded by mountains 
(alpine or sub-alpine lakes) '4 

Answer. The lakes in which they most abound are surrounded by 
low land. Lake Sebago is in a flat sandy country, and around Grand 
Lake in the Schoodic chain are probably no hills that rise more than 
GOO feet above its surface. None of the others are in a strictly mount- 
ainous country. 

Question 3. Are there many lakes in the United States in which 
landlocked salmon are found ? 

Answer. All the lakes in the United States containing them are about 
twenty in number, included in four small river basins in the State of 
Maine. This is a very sinal1 proportion of the lakes of the country, the 
State of Maiiie alone havirig several huudred of them. 

&uestion,4. What i s  the usual weight in the market ? 
Answer. The usual weight of the landlocked salmon from the Schoo- 

die lakes is 2 pounds; from the Sebago region, 5 pounds. 
Question 5. What is an extraordinary weight? 
Answer. An extraordinary weight is 5 pounds for the Schoodic AYh 

and 12 pounds for the Sebago fish ; though t'he former sometimes reach 
10 pounds and the latter 18 or 20. 

Question 6. Are they more esteemed and sold a t  a higher price than 
lake trout '4 

Answer. They are esteemed higher than any of the trout. 
Question 7. In what month do they spawn? 
Answer. They begin to spawn in (lctober, but perform the operation 

mainly in November, finishing about November 20. 
Question 8. Do they spawn in the lake like whitefish? or in rivuleta 

like lake trout ? 
Answer. They spawn in running streams like the brook trout (IS. fon- 

tinalw), which also often lives in lakes, but the true lake trout always 
spawn in  tlie lakes like whitefish. 

tion. 
* The questions were asked by Vou Behr, presiclout of the Qerm-nan Fishory Assooia- 



384 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

Question 9. Mr. Palmer says they are not good for pond culture ; is it 
so 5 

Answer. I n  small artificial ponds their growth is less rapid than that 
of brook trout. 

Question 10. Are they caught by angling In what month ? What 
baits are employed 1 

Auswer. They are taken with hook and line, mainlyin May and June, 
ofteu i n  July, September, and the winter months. They mill take bait 
to some extent all mout'hs in the year. The usual baits are, in May, the 
rind of salt pork ; in June, the artificial fly; in the winter, a small liv- 
ing fish. 

lSQ.--KEPORT ON BLAOlL EA88 SENT F R O m  AMERLOA T O  G E R M A N Y  
IN lti83.* 

B y  MAX VON DEM BORNE. 

Of the 7 wide-mouthed and 46 narrowmouthed bass which Mr. Eck- 
ardt, jr., brought from America in February, 1893, the greater number 
died, probably in consequence of the long journey, 60 that this Rpring 
there remaiiied 01113' 3 of the former and 10 of the latter, which 1 placed 
it two ponds, supplied with gravel beds for spawning. Tho 3 wide- 
moutlied fish mere ready to spawn, but the 10 narrow-mouthed ones will 
not reach that condition until next year. The former are probably best 
suited for the water of the lead region, such as I possess, and the latter 
for stony bottoms. e 

Today I had tho pleasure of noticing in the pond containing the 3 
wide-mouthed black bass a large number of young fish of shape entirely 
unknown iu these regions-small fish of a pitch-black color, resembling 
tadpoles. With n fine gauze catcher we caught more than 2,000 in 
about au hour, and placed them in  a pond containing no fish whatever, 
but a great number of diminutive crustaceans (Plolikrebse). I have, 
therefore, reason to hope that this importation has proved a success. 
The 3 old fish have grown very rapidly, and have now reached half 
an arm's length. 

I am waiting to hear from Professor Beneke relative to the use of the 
diminutive crustaceans ( Elohlirebse). From Dubisch I have learned how 
to raise enormous quantitiee of infusoria for fish-food. 

BERNEUCIIEN, GERMANY, 1884. 

* Nittheitungei~ iibw blacklraaa. From Circular No. 4, 1884, of tho German Fishery 
Association, Berlin, June 30, 1884. Tronslilted from tho German by HERMAN JAUOB 

NoTE-An account of the spawning of the black bass sent to  von dem Borne in 
SON. 

1882 mill be found O n  page 219.-EDITOR. 
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Vol. IV, No. 85. Washington, D. C. Sept. 16,188 11. 

~~O.-ARRANGERIENT WITH TWR I~IFE-SAVINGI HERVICE AND TBE. 
1 ~ I Q ~ T - I I O U S E  BOARD F O R  COLLECTING W H A L E S ,  PORPOISES, ,  
@ H A R K S ,  AND STRANGE F O R M S  OR M A R l N E  L I B E .  

B y  CHAS. W. SRIILEY. 

Reports of the stranding of strange animals upon the sea-shore a re  
often found in newspapers, but for practical purposes are of little value,. 
because time has usually elapsed suf6cient to allow the specimens too 
decay or to be removed. In order to enable the Fish Commission to 
secure some of these €orms of life the Uommissioner addremed the fol- 
lowing letter to the superintendent of the life-saving service : 

rgI beg leave to call your attention to a service, in the interest OC 
,science and of the fishing industry, that can readily be rendered b F  
those connected with the life-saving Rtations. 

“As United States Commissioner of Fish and Fisheries, I am desir- 
ous of obtaining a complete collection (to be depogited in tohe Nationat 
Museum) of illustrations of the various marine aiiimals, the occurrence o r  
capture of which is only occasional. I refer more particularly to whales,. 
porpoises, blackfish, gi ampnses, and the various other forms of the 
whale family. These are frequently thrown ashore by the storms, or’ 
stranded in shoals, or taken in  weirs, but beyond exciting & passing in- 
terest on the part of the bystanders, very little further is heard of’ 
them. In addition to these, I may mention the great basking or bone 
shark, and any unknown or unidentified marine monsters, such as might 
possibly suggest the idea of the Fwfamed ‘ sea-serpent.’ 

I would ask, therefore, that instructions be given to the persons oow 
nected with the Life-8aving Service, during the period of offlcial duty 
or a t  other t8imes, to advise me promptly, by telegraph, of the appear- 
ance, in their vicinity, of any such animals, and to endeavor to keep 
them in proper condition and prevent their being cut or otherwise mu- 
tilated until I can send some word. I would cheerfully pay the full 
value of the oil or blubber of these animals, so that there might be no 
inducement to cut  them up. A telegram sent to the nearest station, 
addressed 4 Professor Baird, Washington, D. C.,’ will come to me with- 
out prepayment being required, if marked ‘‘Government business, col- 
lect.’ If out of the reach of the telegraph, the announcement may be 
sent by mail, On receipt of this communication, which should give 
some idea of the nature and condition of the specimen, I will a t  once 
respond-in some owes sending an expert to prepare the specimen for 
the Museum. 

Bull. U. S. F. O., 8 A 2 6  
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L‘Some of these animals, if not too large, can be forwarded directly 
to Washington ; others I may wish to have cast in plastsr on the spot; 
and the skeleton only removed. 
“1 would also be glad to be informed, in a similar manner, of the first 

appearance, at tolerably long intervals, of schools of mackerel, men- 
haden, blue-fish, porpoises, blackfish, &c.” 

Under date of February 2,1883, Mr. 8. I. Eimba/ll, the superintendent, 
issued a circular to all the keepers and crews of United States life- 
saving stations, prefacing it as follows : 

11 Your attention is called to the letter addressed to this offlce by Prof. 
Spencer F. Baird, U. 5. Commissioner of Fish and Fisheries, and you 
are requested to render him all the assistance possible in furtherance of 
the objects specified therein not incompatible with the performance of 
your regular duties.” 

In  just one week from the date of that circular the following telegram 
was received from J. B. Edwards, keeper of Amagansett Station No. 
10, via East Hampton, Long Island, FebruarF 9, 1883: 

“Have specimen of shark 9 feet 8 inches long. Three feet around 
largest part. Not identified by any one here. Weight 200 to 300 
pounds. A t  present fresh.” 

The fuller account by letter soon arrived. It was &8 follows : 
“The head, shaped nearly like a shark, quite flat, no teeth, and as large 

as any part of the body; mouth quite large; eyes I think more like a 
beaat than shark ; the skin rough like a shark, dark gray color. The fish 
is different from anything we have seen here before. It is not a sewer- 
pent, but a new kind of fish to us. Length, 9 feet 8 inches ; weight, 
&bout 300 pounds.” 

The shark wm sent for and proved B valuable specimen. Other 
reports followed every few weeks, m that nine months later the follow- 
ing list was furnished by Professor Baird to a correspondent applying 
for it : 

6‘ Quite a number of specimens have been already received, including 
some of much interest on account of their rarity. The animals reported 
thus far have been cetaceans and fishes, hut it is probable BB time 
passes we shall obtain specimens not only of vertebrate animals, but of 
the invertebrates as well. You will observe by the following list that 
many of the specimens were from New Jersey : 

Dolphin (Turswps subrideens), Firo Island, N. Y. 
Pigmy sperm-whale (KO@ goodei), Spring Lake, N. J. 
Dolphin (Tu8iops subridens), Turkey Gut, near Oape May, N. J. 
Bottle-nose whale (Ziphius cavirostris), Barnegat, N. J. 
Shark (Pseu&triaois microdon), Amagansett, N. Y. 
6 Star-gazer’ (A8tt+O8COpU8 sp.), Lifersaving Station 6, N. 0, 
4 Lump-tish ’ (Uyclopterus Zumpus), Point Judith, R. I. 
4 Flute-mouth’ (Pktzdaria serrata), Point Judith, R. I. 
Angel-fish’ (Pomacanthw arouatue), Barnegat, N. J, 
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‘4 No such arrangement as tho one under consideration exists in any 
other country. 

6‘ Its importance to the advancement of the knowledge of the larger 
marine vertebrates cannot be overrated. Hitherto zoologists have been 
forced td content themselves with examination of specimens of which 
the stranding has been reported indirectly through, the newspapers or 
otherwise. In the majority of such cases the rapid progress of decom- 
position has made it impossible to preserve more than the skeleton, and 
so it has come about that the external appearmce of many large species 
is quite unknown. By the present admirable arrangement, however, 
and the extension of our railroads, a Rpecialist can be dispatched to 
hlmost any point on the eastern coast in  time to observe in a fresh state 
any stranded auimal which may have been reported. 

‘6 Washington, D. C., November 13,1883.” 
In  return for the services rendered by the Life-Saving Service, copies 

of the reports of the Smithsonian Institution, and the reports and 
bulletins of the Fish Commission, are sent to the Atlantic coast stations. 

Under date of November 13,1882, a letter similar to that addressed 
to the superintendent: of the Life-Saving Service was addressed to Vice- 
Admiral Stephen C. Rowan, U. S. N., chairman of the Light-House 
Board, Under date of February 13, 1883, the chairman of the Board 
addressed a circular to all keepers of light-stations, quoting Professor 
Baird’s letter, and saying : 

“Your attention is called to the letter addressed to this offlce by 
Prof. Spencer F. Baird, U. 5. Commissioner of Fish and Fisheries, and 
you are requested to render him all the assistance possible in further- 
ance of the objects specified therein not incompatible with the perform- 
ance of your reguIar duties.” 

Very little has resulted from the instructions to light-house keepers, 
as their duties do not oall .them to patrol the coast, 
. WA~HINGFTON, D. C., July 31,1884. 

191.-USE OF L I G H T  llN SEA-FISHING.* 

That light exercises a, certain influence on fish is an ascertained fact; 
but how far it operates to attract or repel is uncertain. The drag-net 
fishermen have learned that, when there is much phosphorescence in 
the sea, herring enter the nets reluctantly, as the light which the nets 
produce by their movement in and through the water frightens the fish 
away. The idea, underlying the method by which light is utilized for 
the captiwe of anchovies, of which more is said further on, is that its in- 
fluence is more to repel than to attract fish. It is, however, not our 
purpose here to pursue this question further, but only to mention some 

*&born Norek FieWtihd43, Vol. 111, No. 2, April, 1884, pp. 114-116. !h?iLnsIated 
by TARLETON H. BEAN, M. D. 

c_ - 
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examplee of the use of light in sca-fishing without regard to the mode 
in which it 01). rates. 

Periodicaliy there appears in autumn, from August to  the close of 
October, a pikc-like fish, Belone am&!, in great schools. They are cap- 
tured on dark nights in the following manner : * Upon arriving a t  the. 
fishing place the sail is taken in, whereupon they pull cautiously around 
searching for the schools. These are easily discovered, because they are 
constautly pursued by dolphins, which gorge themselves upon the Belone. 
As soon as a school is discovered a fire is kindled in an iron vessel which 
is fastened to the bow, whereupon the boat is swung noiselessly around 
many times in order that the light may bo thrown in all directions. 
bLAttractCd by this,” says the author, “the fish collect around the boat 
and remain near it, often even following its revolutions. Thereupon the 
school is decoyed literally to the shore as it followa the boat, which is 
rowed cautiously towards the beach. In doing this, however, care mmt 
be exercised not to touch the bottom, as the least shock will frighten the 
fish away. A couple of meters from the shore the headwqy is stopped, 
the oars are taken in, and the fish are scooped up from both sides with 
clip-nets. A t  first a few fish are scared off, but they quickly return arid 
join the main school, which does not move. In this way a thoiisand 
kilograms of fish are frequently taken in tho Npace of a couple of hours.” 

At mauy places in the Mediterranean auchovy fishing is prosecuted 
in a similar way. When a school has collected around the torch-bear- 
ing boat, another boat encircles it with a net, whereupon the lights are 
extinguished. The spell is broken j a quick stroke of an oar in the 
mater causes the last remnant of them to disappear, and in tho meshes 
of the nets the deluded ash must pay the penalty of their recent blind- 
ness or confusion. I n  your country, in Altenfiord, possibly also in other 
places, light is sometimes employed in the herring fishing in autumn. 
When the school has been brought to a standstill by the uBe of light, 
the fish are scooped up with dip-nets, and tbe yield is often gratifying. 

During the London Fisheries Exhibition there was exhibited from 
Tarragona, Spain, a boat with an open well in the middle in which well 
could be placed a box furnished with a glass bottom and in its lower por- 
tion with glass aides, in which box lamps could be placed. The box was 
lowered so far that the glass sides and the flame of t h e  lamps wore be- 
low the bottom of the boat so that the light could shine in all directions. 
So far a s  I remember, it was especially intended to be need for the cap- 
ture of cuttle-fish. In Newfoundland, also, light is often employed in the 
capture of these mollusks. The fishermen make a fire on the shore and 
the light so absorbs the attention of the cuttle-fish that with the in- 
coiniug tidc they are stranded on the beach where they are picked up. 
Wherc it frequents the deep water, and where there is a long beach, 
the method of fishiug just mentioned as occasionally employed will be - 

* Nicolae Chr. Apoetelidee, L O  p8ohe en &kw. Athens, 1883. 
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worthy of a trial, though in such places it is not used for the capture 
of cuttle-fish. Here is employed an artificial decoy fish made of wood 
formed nearly like a flat-bottom boat with pieces of glass set in tho bot- 
tom and sides. It is of the size of the body of an average cuttle-fish, 
and is trolled after the boat. According to the author prerioursly men- 
tioned, the ancient Greeks towed after the boat a female in order to 
attract the males, which were then scooped up with the net. since at  
the present time it is often difficult to procure a female, the modern 
Greeks substitute for the natural decoy an artificial one. 

The capture of fish by means of light is extensively eniployed in shal- 
low-water and in fresh-water fishing, but it is confined to the taking of 
fish singly. In the sea fishery light is employed also in some places, as 
we have seen, for tho capture of flsh in schools. The reason why this 
“auxiliary weapon” has not come into general use is twofold: partly 
because of technical difficulties, and partly because its operations with 
the mesns which people hitherto have been able to command have 
been confined to a w r y  small territory in cornperison with that operated 
upon by other means of capture. The development of the electric light 
will probably lead to its more extended use in the fishery serrice than 
hitherto; but we assuine that its especial use must be as a means of 
dazzling the fish, which will arrest them until they can be caught with 
other implements. I ts  use in the purse-net and trawi.net ( S p k e n o t )  
fishing is therefore only a question of time. 

192.-TUE M O D E  OF IIIFE .OP EELS.* 

B Y  HERR HINKELMANN. 

When you ask fishermen how it comes that the yield of the eel fish. 
eries ou our Baltic coast varies greatly iu the different years, you will 
aJwap~ get the answer that this is owing to the direction and the force 
of the wind. Observations on the mode of life of eels, made by me for 
a number of years, havo fulls corroborated these statements of the fish- 
ermen. 

As far as our coast is concerned, the eel fisheries are most successful 
iu autumn, during a southeast wind, while when the wind is from the 
northeast, east, and south-southeast, the results of the fisheries in most 
places leave much to be desired. During all other winds from t h e  west 
the yield of the fisheries is reduced to a minimum, so that they become 
absolutely unprofitable. Of less influence than the direction of the wind 
i6 its force. It may, .however, be laid down as a rule that the stronger 

* Ueber die Lebenezueiee der Bale. From Circular No. 3, 1884, of the German Fishery 
Association, Berlin, April 4, 1884. Truusleted from the Germen by HEKMAN JACOB- 
80N. 
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the wind the richer the yield, provided that a sudden storm does not 
destroy the fishing apparatus before the eels have begun to moye. 

The migration of the eels in autumn is carried on during the night, 
beginning about one hour after Bunset; is strongest from midnight till 
2 o’clock in the morning, and ceases about one and one-half hours before 
sunrise. Views are greatly divided among fishermen as to whetber, 
during day-time, the eels hide among t h e  aquatic plants near the shore, 
or whether they stay in deep water a t  a greater distanoefrom the coast. 
As far as my own observations go, I am led to suppose that during 
day-time the eels only aroid the shallow places where there is but little 
vegetation, but that as A general rule they keep at no great distance 
from the coast, in order to coutinue their migration in the evening. 

This migration is going on the more cautiously the calmer the weather, 
and for this reason many eels cannot be caught in standing apparatus 
during calm weather and in clear water. I thus  remember that during 
a beautiful but very dark September night 100 eels were caught with 
a small net  a t  a Riugle haul, near a large number of fish-baskets from 
which the following morning only from 16; to 20 eels were taken, although 
it is certain that lneiiy eels were constantly passing tho baskets. 

To watch the eels among the fish-baskets along the coast, select a 
rery dark autumn night, when the sea is strongly phosphorescent and 
when there is absolutely no wind, or the evening twilight soon after 
sunset, and fu l l  opportunity will be afforded to observe the life and do- 
ings of the eels. I t  is otrly under very pecnliar conditions of weather 
that the eels migrate in large schools. It is probable that when t h e  
sky is thickly clouded-but oven then only during a storm-the largest 
schools move along our coast, although large maases have been observed 
in various places during calm weather. In the autumn of 1879 I ob- 
served soon after sunset a large school of eels in the Little Belt whose 
appearance astonished me very much. When later I mentioned it to 
the fishermen of the neighborhood, I was told that the eels often formed 
an immense ball, rolling along the coast towards the north. There can- 
not be any doubt that this migration towards the Cattegat is connected. 
with the spawning of the eels. 

It is a very rare occurrence to find a migratory eel on the coast ‘in 
spring, while so-called summer eels are often caught with fish-bas- 
bets and spears. Among the summer eels I have never succeeded in 
finding a male, much and often as I have searched for it. Among the 
migratory eels caught last fall in the Gjenner Bay there was a male eel, 
measuring 61 centimeters [20 inches] in length, tho largest which I have 
ever seen. 

The number of malo eels seems to increase with the saltness of the 
water, so that more male eels are invariably found among those caught 
on the coast of Zealand than among those caught on the coast of 
Schleawig Holstein. 

’ 
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19B.--THE W E I Q H T  O F  FlMH I N  D I F F E B E N T  UONDITLON9.' 

From Aalesund we have received the following statement concerning 
the relation between fresh, salted, and dried fish. A hundred fish 
weighed as follows : 

Round ........ ;.........-..............-.-...-....-..-.--.... 38.5 
Bough-dressed ............................................... 278 
Split.. ...................................................... 220 
Brine-salted ................................................. 180 
As blip-fish.. ................................................. 110 

According to this statement 100 kilograms of split fish should yield 50 
pounds of klipfish, and 100 kilograms of salted should produce 61.1 kilo- 
grams of klip-fish, or, in other words, for each 100 kilograms of weight 
in the split condition, the fi8h loses in salting 18.2 kilograms, and in 
drying 31.8 kilograms. As will be seen from the annual report of the  
association, page 6, the Icelanders estimate 50 kilograms of klip-fish from 
100 kilograms of round fish, and 66.7 kilograms of klip-fish from 100 kilo- 
grams of salted fish, wbich involved a loss of 25 kilograms during the 
salting and 25 kilograms during drying process. According to the 
experiment made in the United States, which is mentioned on pages 131 
and 132, the loss there in salting was 27.3, while in drying, on the con- 
trary, it was only 8.7. In  our country we calculate on the average in 
dry salting a, loss of 32 in the process of salting, and 34.7 in drying. 
The Aalesund fish lost as little in salting as 18.2 kilogralus for the rea. 
8011 that they were brine-salted; t but their great excess of moisture 
would be removed later in drying and pressing, during which they lose 
31.8 kilograms. 

A chemical analysis of these fish, and information concerning their 
durability would have been interesting, because the Scotch, mho also 
practice brine-salting, estimate only 39.3 kilograms of klip-ffsh to 100 
kilograms of crude fish. 

The readers of the Tidskrift, who may be in possession of trust. 
worthy statsments concerning the relatire weights of fresh, salted, 
and dried fish, are earnestly requested kindly to furnish these to the 
editor. Information as to the kind of salt, the quantity used, the time 
during which fish have remained in salt, the appearance of the fish, the 
time it has lain in pickle, the amount of moisture and salt it contains 
(according to chemical analysis), the place where i t  was caught, and the 
statement as to whether it was worked over or not, and how long, will 
add to the value of the statement. 

by TARLETON H. BEAN, M. D. 

Kilograms. 

From NOT8k Wdmitidende, Vol. 111, No. 2, April, 18184, pp. 191, 192. Translated 

t See page- on the purohnse of fish in mlt. 
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194.-TEE WQRLDW MARXSET PQR ILlrXP-FISH, ROE, AND IEER- 
RING. * 

BY PAUL GEORGE PAULSEN. 

THE RLIP-FISH MARKET.-The quantity of salt and dried fish ex- 
ported from France in 1881 mas as follows : 

ICilograme. 
To Spain .............................................. 1,200,000 
To Italy.. .............................................. 1,899,000 
To Algiers.. ............................................ 878,000 
To Greece .............................................. 909,000 
To Turkey and Egypt.. .................................. 231,000 
To the West Indies. ................................... 494,000 
To ROunion ........................................... 110,000 
To other countries. ..................................... 29S, 000 

Making a total of 6,042,000 kilograms [about 13,322,600 pounds], against 
4,300,000 during the preceding five years. 

THE ROE mmmT.-In 1881 France imported- 
Tons. 

From Norway ............................................. 40, GOO 
From the Netherlands.. .................................... 1,300 
From Great Britain and Ireland. ............................ 200 
From tho United States .................................... 2,200 
From British North America,. ............................. 1,000 
From St. Pierre, &e..  ...................................... 2,400 
From other countries.. .... .I.. ............................. 100 
In all 47,SOO tons, against 60,200 during the period of 1876-7S0. 

THE HERRING  MARKET.-^ 1882 there were impoyted into Danzig, 
Prussia- 

Tons. 
From Norway and Sweden.. ............................... 10,800 
From the Netherlands and France. ......................... 900 
From Scotland. .......................................... 150,200 
From the Prussian fisheries., ............................. 7,400 

In all .............................................. 169,300 

On hand at Danzig at the end of the year, 72,900 tons, 

* Vwdemmerkadet. From the Xorak ZYakeritidcnde, Vol. 111, Bergen,, January,lW4. 
Trandated from the Danish by HERMAN JACOBSON. 
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Conntr y. I 

From Norway ......................................................... .'. .......... 
From Swodon .................................................................... 
From Denmark ........................................ :. .......................... 
From tho Netherlands. ........................................................... 
From Frnnco.. ...................................... :-. ........................... 
From Scotland.. ................................................................. 
From tho Prueaim flsheriee. ...................................................... 
Prom America. .................................................................... 

Total. .............................. .:. ...................................... 

The average annual importat.ion in to Memel, Etinigsberg, Danzig, 
Stettin, end Hamburg, during the period 1879 to 1882, was as follows : 

Tone. 

237,000 
I?, WO 
4,800 

28,800 
12, ROO 
630,711h 

8, GOO 
100 -- 

833, ZOO 

City. 

Momol. ........................................................................... 
ItGni*sberg ...................................................................... 
Dan&. .......................................................................... 
Stottin ............................................................................ 
Hamburg ......... .:. ............................................................. 

Totnl. ....... -. .............................................................. 

- 

~ 

Of this quantity there were imported into- 

Tone. Per oent. 

24,300 2. e 
197,200 21.1 
14U.300 16. I 
882,200 41.0 
183,200 19.0 

-~ 

___-- 
933, ZOO 1 ..... ./. ... 

Per cont. 

28.4 
1.4 
U. 8 
2.7 
1.4 
68.3 
0.4 ......... 

......... 

In 1881 France exported the following quantity of dried, salt, and 
smoked herring : 

Tom. 
To Great Britain and Ireland.. .............................. 19,600 
To Russia ................................................. 1,2OC 
To Germany.. ............................................. 16,300 
To Belgium. ............................................... 500 
To Algiers.. ............................................. GOO 
To other countries.. ......................................... 1,200 

Total.. ............................................. 29,309 

IQ~L-ON THE UONDITIONS UNDER wmrcm TBOUT EXIST IN THE 
QEB.3IAN WATERU.'t 

B Y  PROFESSOR EZUNKEL. 

Investigations of this matter revenled the remarlcablo fact that in 
Western Franconia, in portions of the country lying in the closest prox- 
imity, there is an essential diff'erence in the occurrence of trout in the 

* From '' Portrag des Professors Dr. KunkeE in Wiirzburg iiber die Ihi8ten~bedinguflgen 
dw Forellen in unseirt cinh&nisol~e~b G~cudIsse~?L~~ From Circular No. 4,1884, of tho Ger- 
man Fishery Association, Berlin, Juno 30,1884. 

t Read at the monthly meeting of April 7,1884, which wm, like former meetings, 
numerously attended by all elassbs of tho population from far and near. Thoro was 
an address by Profeesor Kunkel, of whioh this is an abstract, a general diecllssion of 
various matters relating to the fislieries, and tho distribution of fish and fishing i~p-  
Paratus. 

----- 

Translated by HERMAN JACOB~ON. 
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various natural watercourses. As all the other external conditions 
(climate) of these brook8 are the same, the reason for this phenomenon 
can only be found in the dift'erence of the geological strata from which 
these brooks take their origin; it is a fact that a dift'erence in these 
geological .strata goes hand in hand with the appearance of these brooks 
and with the varying occurrence of fish. The waters whioh come from 
speckled sandstme (in the Spessart and Rhou Nountains) are clear and 
transpareut, and contain trout, without any artificial aid, as far as par- 
ticles of sucli sandstone reach, while brooks wliicli spring from ehell- 
lime are invariably void of fish. This fact is all the more remarkable, 
as those waters which spring from speckled sandstone contain fewer 
dissolved particles than any other water iu Germany. Of dissolved 
carbonic acid only a faint trace can be chemically discovered, and dis- 
solved lime is found only in very small quantities. These particles, 
which are found in considerable quantity in shell-lime brooks, form the 
most important substratum of all organic life. Aquatic plants li\7e on 
carbonic acid, which is fixed, as it were, by the lime contained in t h e  
water. The aquatic flora of the speckled sandstone brooks is also un- 
usually poor in individuals and species compared with ,the rich flora 
of the shell-lime brooks. Water-plants, bower-er, are indirectly t ~ u  essen- 
tial condition of the well-being of trout, by serving as food for water- 
snails, the larva of various insects, and small crustaceans. This 
investigttion, when extended over a wide area, also showed that in 
other parts of the country waters containing lime were very rich in 
fish. Greet credit is due to the late Professor Weith, of the Univer- 
sity of Zurich, for having shown in the report of the Swiss Depart- 
ment in the International Fishery Exposition of Berlin (1880), that 
among the Swiss waters (both lakes and brooks) those were always 
richest in fish, especially salmonoids, which contained relatively the 
largest quantity of diwolvecl carbonic acid and lime. For this reawn 
it could safely be predicted that the attempt to introduce young trout 
into the shell-lime brooks of Fraanconia would prove successful. The 
result has proved t h e  correctness of this prediction. In  several brooks, 
which for a period of three or four years were stocked with young trout, 
the fish flourished to an extraordinary degree; there are more fish than 
in equally strong watercourbes of the sandstone formation, and owing 
to the abundance of good natural food, the fish grow much more rapidly 
than in other waters, so much BO that, compared with them, trout from 
the .speckled sandstone waters must  be termed decided failures. The 
shell-lime brooks, therefore, full31 the first condition of the well-beiug of 
trout, vie., to supply good and snacient food for fish of every age. The 
case is diflerent, however, as regards the second condition, viz,, the fa- 
voring of propagation. In  this respect the tront (and in fact all 
salmonoids) require very peculiar conditions, because the eggs, after 
having been laid and become impregnated, need a very long time (a 
quarter of a year and more) till the little fish are hatched. During all 

' 
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this time the eggs should be washed by perfectly clear running water of 
even temperature. The least turbidness of the water will cover the 
outer shell of the egg with a layer of slime which constantly increases 
in thickness. The egg, which also has a sort of breathing process (ab- 
sorption of oxygen and ejection of carbonic acid), is choked thereby and 
dies. Even a very superficial examination of our shell-lime brooks 
shows that they do not meet the requirebents of the hatching period. 
They always appear slightly turbid, owing to a fine white sediment, 
which consists principally of carbonate of lime (with some clily and oxide 
of iron). The springs of these brooks are generally quite clear and 
pure, but before they have flowed any considerable distance they be- 
come more and more turbid. The aquatic plants withdraw from the 
carbonated lime dissolved in the water part of its carbonic acid, and 
thereby make it more difficult to be dissolved in water. This sediment 
of carbonated lime, together with some clay, which by a mechanica1 pro- 
cess is carried away from the bed of the brook, produces the unavoid- 
able turbidness of our waters. Another essential condition of the well- 
being of trout is that they should not have too many other fish to share 
with them the natural food contained in the brooks. For this reason 
(besides the requirements of the hatching period), the trout are fourid 
only in the higher portion (near the springs) of our natural mater- 
courses. If pike and other fish get in the streams, some fine specimens 
of trout will still be found, but no longer large numbers. The conclusion 
to be drawn from the above observations is simply this, that it  will 
amply repay the trouble to place young trout in suitable brooks in our 
neighborhood (Franconia) which are not too strongly polluted by refuae 
from villages, &c. Unfortunately the brooks will have to be stocked 
every year, if a proper stock of fish is to be obtained, because young 
fish from naturally laid eggs mill not flourish in these brooks. The first 
and principal point aimed at should be that the young fish are strong 
and healthy and carehlly hatched in suitable water. Neglect in this 
respect is probably the reason that many an experiment has proved p 
failure, and that many a willing heart has been sadly discouraged. 

10(j.-i?IARTIN B B A N D T ’ E  M E T H O D  O F  PREEE RVING FRESH PIER 
A N D  O T H E R  A B T I C L E E  OP FOOD.* 

The more the fish trade extends ta greater distances from the fishing 
stations, and the more the improved and enlarged fisheries at times 
overstock the market, does it become the more necessary, in order to 
avoid losses, not only to preserve the fresh fish by pickling or some other 
process, but also to prepare them in such a manner that they may be 
safely stored away until there is a better market. This object has been 

* I 4  .Marlin Brandt’e Methoda mbr libneffvsirung fdeoher Eeohe und anderer Nalbrungmit- 
tel.” From the Deuteohe Fieolberei-ZBilung, vol. vii, No. 28, Stettin, July 8,1@&4. Trans- 
lated from the Qerman by HRRMAN JACOBSON. 
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sought for several years, and efforts are still being made in the saw8 
direction. I f  it should become possible to preserve fresh fish for months 
in such a manner that the flesh does not lose its delicate flavor, a prob- 
lem will be solved by which, among other things, many drawbacks con- 
nected with transportation would be avoided. 

Mr. Martin Brandt, the well-known Danish preserver of fish, who last 
year returned from Tobolsk, Siberia, where he was called to start a large 
preserving establishment, has now, according to the Danish Piskeri- 
ticlende, discovered a method of preserving fresh fish and other articles 
of food which probably solves the problem in a satisfactory manner, and 
at any rate deserves attention. Mr. Brandt is at present endeavoring 
to have his method patented, and intends to establish a fish-preserving 
businesr, and general fish busiuess at Rostock, Mecklenburg, Germany, 
because he thinks this a particularly favorable place through which, 
in his opinion, a large portion of the fish will pass which are imported 
into Germany from Denmark.* 

It is well known that, so far, all methods of preserving have some 
drawbacks, or are suffering from some imperfections. The best method 
is the so-called Appert method, according to  which the fish are pre- 
served in tin cans. The imperfections of this method are not so much 
in the manner of preserving the fish, as in the circumstance that fish 
put up in such tin cans has nearly everywhere to pay a heavy duty. 
Since the year 1876, Martin Brandt has employed this method in his 
preserving establishment at Ringkjobing, Denmark, and finally pro- 
duced about 100,000 cans per annum, a quantity hardly reached by any 
other establishment iu the north of Europe. When Germany, to which 
country he principally exported his goods, placed a heavy duty ou pre- 
served fish, he had to give u p  his establishment a t  Ringkjobing. 

To preserve the fresh fish in ice is, if carried out consistently, un- 
doubtedly the best method. Both fish and flesh retain their shape and 
looks, but, in order to obtain a favorable result, a very large quantity 
of ice is needed, whose weight and the space occupied by i t  increase the 
expense of transportation very considerably. The construction of ice- 
boxes and the buying of ice-machines likewise involve a great expense, 
Couipetent judges also sax that the method of keeping fish on ice has 
some drawbacks, as heat is developed during the melting of the ice, 
which, by generating steam, favors the inroads macle by fungi. 

Of older methods we must mention the one by which the fish were 
kept alive for a considerable period. But the number of fish which can 
be kept alive by this method is comparatively small, and every day of 
d e l q  before the fish can be sold increases the loss. The fish are be- 

* This opinion mould have to be proved by experience. A very large proportion of 
the fish imported into Germany from Denmark are live fish, and the moRt natural 
port of debarkation for these is Stettin, which may now almost be considered a sub- 
urb of Berlin. In Stettin the fish are received in perforated boats, and in the same 
inltnner pass through the River Odor and the Finow Canal to Berlin. Mr. Brandt, 
therefore, probably refers only to the transportation of fresh fish.-Editor, Deutache 
Fiecherd-Zeitung. 

' 

. 
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coming leaner from day to day, lose their fine looks, and finally become 
unfit for human food.” 

Martin Brandt’s new method is said to  have this advantage-that it 
does not change the shape, looks, and flavor of the fish, and prevent4 
the development of fungus. It is done by compressed air. It may be 
continued for an unlimited period and be employed in the holds of ves- 
sels, railroad cars, warehouses, &c. For lining the rooms where t h e  
fish are kept metal or cement is used. The preserving medium weiglrs 
very little, as 1,000 cubic feet of compressed air weigh but 10 pouncls. 

In Mr. Brandt’s warehouse a pipe runs along the wall from the floor 
to the ceiling, and back again, twisting several times,and finally ending 
on the floor. The machine or development apparatus consists of an 
iron cylinder connected with a so-called vacuum air41 ter. The cylinder 
is filled with air compressed by about 200 atmospheric pressure. By 
means of the vacuum apparatus the machine is connected with the 
pipe in the warehouse, and the couipreswd air flow, after a valve 
bas been opened, with great velocity through the filter and the pipes. 
New air is a.lso introdnced in the raciium apparatus through cotton 
filters, thuR purifying i t  of all matter apt to decay, and, united with 
the stream of compressed air, it coiitinues to pass through the pipes. 
As the air expands it loses some of its warmth bud is gradually cooling 
off. When let out of the pipes the air, which has now become quite 
cool, rises evenly tliroaghout the room, and drives the warm 8ir, filled 
wi\h germs of fungi, through an opening in the ceiling. As  tlieia- 
ventor claims, fis% and meat can be kept fresh for an unlimited period 
in rooms whose air has beeu purified in the mauner described above. 

197.-A LIST O F  THE B L A N K  FORMS. C I E C U L A R S ,  A N D  MINOR PUB- 
LICATIONS O F  THE U N I T E D  STATECI F I B H  C‘OMMIBBION, BROm 
A U G U S T  1, 1SS3, TO AUGUBT 1.1S84.1 

B y  CWAREES W e  SCUDDER- 

447. Blank for abstract of dieburscments, by H. A. Gill, disburding agent of the  
U. S. Fish Commission. 8 columns. Augiist 8, 1883. 1 p., with filing on reverso. 43 
by 68 cm. 

448. Blank for acknowlcdgiug rcce$t of letters. September (3,1883. 1 p. 20.Sby 
25.6 cui. 

449. Circular letter announcing that  the sending of U. S. Fish Cornmission Bullctin 
signatures will be dimontinued until receipts for former signatures are returned. Hek- 
toghph. September 8, 1883. 1 p. 20.5 by 25.5 cm. 

” This ie true, although the proccss is not 80 rapid as some people imagine. We 
hardly think that any othcr method will cutircly replace this one. In the first place, 
i t  is, wherever practicable, the cheapest nlethod of prosorvirig fish, aud, in the seoond 
place, many consumers desire live fish (nt least freshwntcr f id~) .  The quantity of 
fhh which is preserved in t;hia mottor is not small, but, on the  contrary, enormous.- 
Editor, Deutsolie E”icMherd-Zt%tung. 

+This ie a continuation of the list in F. C. Bulletin, Vol. 111, page 1 s .  
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450. Circular letter offering bound volume of the  U. S. Fish Commission Bulletin in 
exchange for signatures scnt. Hektograph. September 20, 18E3. 1 p. 20.5 by 25.5 
cm. 
451. Postal to  chief clerk of Smithsonian, requestinghim t o  cancel Smitlisonian letters. 

Hektograph. October 18, E83. 1 p., and address on reverse. 7.5 by 13 cm. 
452. Circular letter offering authors copiek of their articles in  the  U. S. Fish Com- 

mission Bulletin. Hektograph. October 16, 1883. 1 p. 20.5 by 25.5 om. 
453. Notice to carp applicants tha t  they will be supplied between November 1,18PA, 

and Jauuary 1, 1885. December 1,1883. 1 p., and penalty on reverse. 7.5 by 13 cm. 
454. Circular letter to  State fish commissioners offering mlmon, trout, and white- 

fish eggs. December 1,1883. 1 p. 20 by 25.5 cm. 
455. Blank for quarterly return of equipment stores. December 1, 1883. 1 p. 23.5 

by 35 cm. Bound pamphlet. 47 pp. each. 
456. Blank for quarterly return of navigation stores. December 1,1883. 1 p. 24 by 

26.5 om. Bound pamphlet. 29 p p  each. 
457. Blank for quarterly return of scientific etores. Decembcr 1, 1883. 1 p. 24 by 

37 om. Bound pamphlet. 30 pp. each. 
458. Blank for quarterly return of engineers’ stores. December 1, 1883. 1 p. 13.5 

by 35.5 cm. Bound pamphlet. 10 pp. each. 
459. Blank for ledger of equipment, navigation, and scientific stores. Decembcr 

1,1883. 26.5 by 36 om. Bound pamphlet. 106 pp. each. 
4BO. Circular letter transmitting account upon vouchers and instructions concern- 

iug signatures. Reprint of No. 343. Deccmber 7, 1883. 1 p. 20 by 25 cm. 
461. Blank for thermometer ratings. Corrections according t o  staudard thermom- 

eter of the U. 5. Fhh Commishion. January 10,1884. 1 p. 20 by ‘L3 cm. Bound vol- 
ume, 500 pp. each. 
462. Envelope for the U. 8. Commission of Fish and Fisheries, with penalty notice 

attached. Jannary 4,1884. 1 p. 11 by 26.5 om. 
463. Circular letter inclosing carp application. General distribution from Novem- 

ber 1 t o  January 1. January 10, 1884. 1 p. 13 by 20 cm. 
464. Postal receipt for U. S. Fish Commission publicntions. January 10,1884. 1 p., 

ana return sddqess with penalty notice on reverse. 7.5 by 13 om. 
465. Blank for requisition of articles or labor. Revise of No. 327. January 16, 
1W. 1 p. 20by24.5cm. 
466. Circular letters to  Wood’s Holl subscribers, giving the  advantage of a labore- 

tory at Wood’s Holl and asking for the  $1,000 promised. Hektograph. Septcmbcr 
lY, 1882. 1 p. 20 by 32 cm. 
467. Circular to Alpena employ68, giving instructions regarding the taking of white- 

fi& eggs. November 1,1883, 1 p. 14 by 28 cm. 
468. Circular letter announcing shipment of eggs from Northville or Alpena StatJon8 

end inclosing No. 469. December 1, 1883. 1 p. 21.5 by 28 om. 
469. Blank for record of eggs shipped from Northville, Mich. 16 items and rec&pit 

ulation. Deccmber 1, 1883. 1 p. 21.5 by 29 cm. 
470. Circular letter to carp applicante announcing tha t  the carp supply is  ex- 

hamted, and tha t  carp will he furnished next falL Hektograph. January 16,1684. 
1p. 20by25cm. 
471. Blank book for recording the catch of salmon and alewives. 8 oolumus per 

folio. April 16, 1834. 1 folio 17 by 21 cm. 
479. Notice to  foreign correspondents t ha t  they may ~jcknowledge receipt of Flsh 

Commission Bulletins on post-cards of their own country. Hektograph. February 
1,1884. 1 p., on back of No. 413. 12 by 20 om. 
473. Blank for certificate that  bills are correct etabmenta of expenses incurred in 

service of the  U. S. Fish Commission. March 1, 1854. 1 p. 8 by 21 om. 
474. Specifications for the paddle-wheel steam seine-boat Canva.8-Back. Febrwry, 

1832. 12 pp., each 21.5 by 28 cm. 
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475. Blank for recording applications for fish. 13 columns per folio. March 31,1864. 

1 p. 25 b y  35 om. Bound volume, 150 folios each. 
476. Shipping tag for U. 5. Fish Cornmission stations> 3 items. April 19, 1884. 1 

p. 8 by16cm. 
477. Blank for record of shipments of fish and eggs from U. S. Fish Commission 

stations. 10 columns. April 19. 1884. f p. 21.5 by 36 cm. 
478. Blank for receipts of fish and eggs at U. S. Fish Commiseion stations. 12 col- 

umns. April 19, 1884. 1 p. 21.5 by  15.5 om. 
479. Blank for daily register of eggs received and hatched at U. 8. Fish Commission 

stations. 21 columns per folio. April 19, 1884. 1 folio 36 by 43 om. 
480. Blank for reoord of air and r a t e r  temperatures at U. 8. Fish Commiwion sta- 

tions. ,12 columns. April 19, 1884. 1 p. 22 by 36 om. 
481. Blank for 8bstmCt of disbursements, by H. A. Gill, disbursing agent of the U. S. 

Fish Commission. G columns. April 11,1884. 1 p. 20 by 32.5 cm.. 
482. Blank letter for transmitsting drafts on Assistant Treasurer of the United 

States. April 21, 1884. 1 p. 20.5 by 25.5 cm. 
483. Blank postal declining to furnish U. 8. Fish Commission Reports, aud giving 

prices charged by the Public Printer for them. April 23.1884. 1 p., and penalty 
notice on reverse. 8 by 13 cm. 

484. Return envelope, Herbert A. Gill, disbursing agent, with penaltynotice attached. 
April 23,1884. 1 p. 9 by 21.8 cm. 

485. Blank for receipt for check from Herbert A. Gill on Assistant Treasurer of the  
United States. May ZY, 1884. 1 p. 7.5 by 19.5. 

486. Envelope for U. 8. Comqissioner of Fish and Fisheries, with penalty notice 
sttached. May 27, 1884. 1. p. 9 by 21.5 cm. 

467. CircuIar letter ordering that no liabilities shall be incurred by the U. S. Fish 
Cornmidon, withoot detailed requisition. Hektograph. May 26, 1M4. 20.5 by 
26.5 om. 

488. Circular letter offering duplicate specimens of marine invertebrates collected 
bg the  U. S. Fish Commission. Hektograpb. June 20, 1884. 2 pp. 20.5 by 25.5 cm. 

489. Blank for record of tempurature and specific gravity on steamer Albatross. 12 
columns. July 11, 1884. 1 p. 25.5 by 41 om. 

490. Circular letter ordering all articles wanted from $he navy yards t o  be obtained 
ou requisition. Hektograph. April 3, 1884.' 1 p. 20.5 by 25.5 om. 

491. Circular let'terforwarding certificate of diploma of honor awarded by the Lon- 
don Fisheries Exhibition i n  1883. January 25, 1884. I p. 20 by 25 om. 

492. Circular letter forwarding silver medal awarded by London Fisheries Exhibi- 
tion in 1883. Jannary 25,1884. 1 p. 20 by 25 om. 

493. Blank for receipt for silver medal awarded by London Fiaheriss Exhibition in 
1 W .  January 25,1884. 1 p. 8.5 by 19.5 om. 

494. Circular letter forwarding gold medal awarded by London Fisheries Exhibi- 
tion in IM3. January 25,1884. 1 p. 20 by 25 cm. 

495. Blank for receipt for gold medal awarded by London Fisheries Exhibition in 
1883. January 25,1884. I p. 8.5 by 19.5 am. 

496. Circular letter of invitation to exhibition of California and Oregon salmon 
and trout at Armory Building. March 19, 1884. 1 p. 8 by 12.5 cm. 

497. Circular letter of invitation t o  exhibition o f  Atlantia and Pacific slope salmon 
at Armory Building. April 2,1884. 1 p. 13 by 19.6 om. 

498. Circular letter ssking information regarding the whale fisheries. May 30, 
1884. 1p. 19by24.5om. 

499. Circular letter transmitting Fiah Commission Report. June 18, 1884. 1 p. 
19.5 by 25.6 om. 

600. Blankfor-reoeipt for Fish Commimion Report. June 18, 1884.< 1 p. 12.5 by 
19.5 om. 
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INDEX TO THE FOREGOING LIST OF BLANKS, CIRCULARS, ETC. 
[NoTrr.-Tbe roforenccs nru $0 numbore, not to pngea.] 

Abstract of disbursements . - - -. . -. 447,481 
Account, transmittal o f . . _ _ _ _ _ . _ - .  46C 
Acknowledgment of letters ._. __. - 44t 
Albatross temperature blanks - - - - - 48s 
Alewites, record of catch.. - - _ _  _ _ _  - 471 

‘ Alpena employ6s, instructions to.. 461 
Announcement of shipment of eggs. . 46F 
Applications fordish, record of - - - - 475 
Bulletin articles offered to authors. 452 
Bulletin, how foreigners should re- 

ceipt for .____. .____.._.____.___. 472 
Bulletin, offer of .___ ._.__. _ _ _ _ _ _  -. 450 
Bulletin signature receipt wanted. 440 
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Canvas-back, specifications for.. -. 474 
Carp applicatiou, incloved ...._. . . 463 
Carp distribution announced ...... 453 
Carp supply exhansted - -. . -. __. . - 4iO 
Certificate that  bills are correct - - - 473 
Check receipt .. .__. .__. - - - - -. . - -. 485 
Diploma of houor, London Exhi- 

biti‘on ._._ ._. . .. .__. .____. .__ ._. 491 
Disbnrsements, abstract of. - - __. -447,481 
Drafts, transmittal of. ..___. ___. . - 4x2 
Eggs, aiinouucement of ...-.. _ _ _ _  - 468 
Eggs, receipt for. ._____ .____. _._. . 478 
Eggs received, regititer of. - . -. - - - - 479 
Eggs,rccord of shipment of ._ ___. - 469 
Egg~,+ipment of _ _ _ _  .____. .___.. 477 
Eugiueers’ stores, roturn of. -. . . . . . 458 
Envelope, penalty,No. & ._.-_. ___. 486 
Envelope, peiialty,No. 10.. - __. __. . 463 
Envelope, penalty, return, H.A. Gill 484 
Equipment stores,return of.. ___. . 455 
Instructions in taking whitefish 

eggs .._._...__I. .__._. ..__ .... . 467 
Invitation to salmon end trout ex- 

hibition ._ _ _  -. . . . . . . . _ _  - -. . - - - -. 496 
Invitation to salrnon$exhibition _. . 497 
Ledger of stores .._. ..._.. ...___ -. 459 
Liabilities of Fish Commission . -. 4d7 
London Exhibition, diploma of 

hon 31’ . - -. . - - _ _  . . . -. -. . -. . . . - - -. 491 
Loniloii Exhihitiou medal.. - - -. -. - 492, 

493,494,495 

Marine invertebrates, offer of. - - - -. 483 
Medele at London Exhibition. 493, 

493,494,495 
Navigation stores, return of. - - - - - - 456 
Navy yard requisitions . . _ _  .. - - - -. 490 
Publication, receipt for .. ..__ _ _  ._ . 464 
Quarterly return of property .____. 455, 

456,457,458,459 
Rating of thermometers ... -. . - - -. . 461 
Receipt for Bulletin eignature 

wanted .__....___.. ._____.._._. 449 
Receipt for check.. - - - . - -. - . _ _  ... . 485 
Receipt for Fish Commission Report 500 
Receipt of fish and eggs . .  ._ . - _ _ _ _  - 478 
Record of applications for fish -. . 475 
Record of catch of salmon and ale- 

wives . - - _-. . . - - -. . -. . -. .. _. -. -. 471 
Record of ehipment of eggs ..___. . 469 
Record of shipment of fish ..._ ._. . 477 
Record of temperature ...__. .’- - __. 480 
Register of eggs hatched ... . .. __.. 470 
Report of Fieh Commissioner, de- 

clining to furnish. ... _.. ._.__. .. 483 
Report of Fish Commissioner, price 

Report of Fish Commicsioner trtma- 
mitted .. _._. ._.__. . .____. ._ ___. 499 

Requisition blank - -. .. ._ __. -. . 465 
Requisition from navy yard . -. -. - 490 
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Salmon exhibition, invitation to. 496,497 
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Shipping tag  ._. __. ..- ... ._ ___. .. - 476 
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I’emperature blank. _ _  - _ _  - __. ._. . - 489 
I?emperat,ure record - . . . . . . . . . - -. . . 480 
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Report .___._.__.._ ---.-.- _ _ _ _ _ _  499 
rrout eggs,offer of .-._ .._-_. __._ - 454 
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VoI. HV, No. 226. Washington, D. C. Sept. 16, 1884. 

195.--NOTES O N  TIlE FIBItl lERIEB O B  GLOUCEBWElZ, l?IASS. 

B Y  A. NQWARD CLARK. 

[From lottors to Prof. S. F. Baird.] 

SPECIMENS.-TO-day we received a spotted catfish 4 feet long, a 
beautiful specimen. I send it in ice to the Smithsonian Institution. The 
spawned herring struck here Saturday, September 20, a fortnight earlier 
than last season. Among the specimens received within the past week 
are some very fine branches of white and red coral ; f~ piece of the latter 
(Paragorgia nrborea) measured 46 feet in height. The Gussie Blaisdell 
brought some sea-corn (eggs of ffaateropoda t ) ,  19 inches high.-flep- 
tew6er 22, 1879. 

HERRING.-On Satturdny, September 20, spawned herring n'ppeared 
in  the vicinity of Norman's Woe. Through the following week a few 
were taken. On Sunday, September 25, they were taken in considerable 
quantities. On Monday there was an increase, on Tuesday, Wednesday, 
:iud Thursday thoy were very abundant. On Friday, October 3, they 
disappeared from this locality. On Saturday and Sunday, October 4 and 
6,  fioine were'talren near Marblehead. Since then none have been seen. 
About I00 vessels from Gloucester, Boston, and other places mere en- 
gdged in this fishery. On Wednesday afternoon, October 1, 71 vessels 
were kept busy. The nets used were the coninion gill-nets, 2& to 28 
inolies mesh. In  niany cases the nets were sunk by tlie weight of fish, 
and in a few cases they mere iiever recovered. The Cape Ann Adver- 
tiser stated the number of barrels taken a t  2,500, but I have found, by 
cdliiig upon each dealer, that 9,580 barrels were received in the Glou- 
ccster market. On October 3, 2,000 pounds of' pollock were brought 
to Gloucester, being the first of the season. On October G,4,000 pounds 
of large polloclr were brought in. 

MACREREL.-A fleet of 125 mackerel fishing vessels put in here Octo- 
ber G ,  because i t  was too rough for fishing. There arrived this morniug 
twomackerel catchers, the Edmard Everett and tlic Phcenix ; the former 
With 160 barrels, tlie latter with 160 barrels of good mackerel, caught 
yesterday 20 miles east hy south of this place; about one-fourth of the 
fish were No. 1. Last gear a t  tliis time the inackorel had about disap- 
])eared. Recently we received :I specimen of Lycodes vahlii, the third 
one id tho conntry. Received October 7, by schooner Herbert M. 
Bogars, among other things, 25 young black dogfish, each G inches long, 
taken fiom the parent.-Octobw 9,1879. 

STORiTL-The terrible storni of Tuesday caused tho loss O f  a t  least One 
. 

Bull. U. 5. E'. O., 84-26 
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Gloucester fishing vessel; the W. J. Eing went on the rocks on the 
outside of Eastern Point, and is mashed into small pieces; the crow 
saved themselves.-~i%bri~ar~ 5, 1880. 

MOVEMENTS OF vEssELs.-l\lackerel seiners are hurrying south. 
Twenty four vessels have already gone from here, and nearly as many 
more are getting ready. I believe that last rear the first mackerel 
were talien April 13 off Delaware Breakwater. The George’s fleet 
now numbers 110 sail. They have beeu doing wcll. Tho fresh halibut 
fleet is reduced to 20 sail; the last ones that arrived encouiiLered great 
fields of ice down as fir as Sable Island, and onc vessel lost all her 
trawls bj- the ice cutting the buoy lines. Shore tishing in Ipswich 
Bay has been very poor of late; the fleet is w r y  much reduced; fish- 
ing off Gloucester has slightly improved; yesterday G sua11 craft aver- 
aged 1,000 pounds each. The haddock fleet numbered GO sail through 
the winter, and is now fast reducing in number, because getting ready 
for George’s aud mackerel fishing. Frozen herring arc still plenty 
from Eastport and Mennu ; nemly 20,000 barrels have been sold here - 
for bait, some of the George’s mcn taking 20,000 herring in niimbiq-.- 
Narch 24, 1880. 

PREPARING COD FOR MARKET.-T~O fOllOWhlg are the questions ot 
Fredrik M. Wallein, of Norway, wit11 the niuswers : 

1. What size of cod do the fishermen cut?-All sizes, from 1 foot in 
length upwards, as they are caught. Those measuring 27 inches and 
over from tip to tip are called large; all others, small; thesfishermen 
receive half price for the small. 

3. How far down do they cut tlie backboiie away ?-Two-thirds of the 
way to the tail. The fish are split clear to  the tail and the upper two- 
thirds of‘ the bnclrbone taken ont. 

3. How do they do with the fish when cleanedY-The split fish are 
washed in salt water, about a thousarid pounds being put in a troiigh 
and cleaned with brushes. They are then ready to  bo put in butte and 
salted. Small and large fish are kept in separate butfts. 
4. How much salt is used for 1,000 fish and what kiud ?-A butt or 

hogshead of fibh contains about 900 pounds; four bushels of salt are 
used to a hogshead, as follows: A layer of salt, tlien a layer of fish 
(flesh up), and so on in successive layers of salt and fish until the butt is 
full, when the last half bushel is thrown on (the last two layers of fish 
being flesh down). Cadiz salt is the kiud mostly used for codfish. 
Trapani salt is frequently used on Grand-Baukers, which make trips of 
three or four months. Liverpool salt is used for mackerel and herring. 

5. How much weight is put on for pressing, or is a machine or screw 
used?--No weight, machine, or screw is used, except to press the fish 
into the packages for shipment. 
6. Where is the fisG dried and for how long?-Thsy are left in the 

butts four days, or longer, if the weather is uot suitable for drying. If 
left for % moptb or longer more salt must be added. Taken from the 
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butts the fish are spread upon flakes or wooden frarnes.(flesh up) to dry. 
If the weather is clear, with dry winds, they will dry iu two days (some- 
times in one day) ; at  night they are made into piles (about 100 pouiids to a 
pile) on the flakes (flesh down) and protected by wooden covers. If 
very dry fish are needed, they iiiust bo 6‘ water hawsod’, before going on 
the flakes; that is, taken from the butts and piled on a board floor 
(flesh down) to the height of 4 feet and width of 5 feet (or lengths of two 
fish). They are left in this coiidition Sor one or two days i n  order to 
allow the brim to drain off. Tbese will euro more quickly and be firmer 
than fish not ‘‘ mater h;tmsed.w When fish are eplit aboard t81ie vessels 
they are piled in the hold flesh up. On a short trip (two or three w e t h )  
one bushel of s i l t  is used to 300 pounds of fisb; on a long trip (from 
one to threo os four months) more salt is used, sonmtimes a bushel to 
100 pounds of fish. When landed from tho vessels the fish are washed 
in salt water and resalted in butts. If from a long trip they niay be 
washed and ‘ I  water hawsed7? without resalting.-..Vctrali 26, lS80. 

SPEOIMEN OF SQUID.-I hare j u s t  received :t letter from Professor 
Verrill concerning the specimen of squid sent him ten days ago. Re 
says: “The headof tliesquid belongs to a young specimenof Arcliitezcthis 
harveyi. It is the youngest yet discovered and of interest oti that account; 
  no re over, i t  is in a better state of preservation than i%ny of the other 
specimens yet preserved, so that i t  shows some additional points of 
structure. I t  is therefore !a very interesting and useful speciinen,”- 
April 0, 1880. 

in Boston Bay. Rrestn7ard of Thatcher’s lsland a t  that date they sud- 
denly tlisa ppearctl Srom the grounds where they had usually been 
abruiclaiit a t  that season. Day before yesterday, April 28, fish reap- 
peared 7 miles to the southeast of Eastern Point, wheu a vessel with 
seren men took 5,000 pounds of large cod in one day, in trawls with 
srnall herring for bait. Boats are hurrying to get reBdy for this the 
opening of the spring fishing. Eerring ade also inakiiig their appear- 
ance. Obi Tuesday night the first net of tho season mas sot near East- 
ern poinb, and two herring were caught; mrednesday nigbt a few more 
were takcn; Thursday night, thirty or forty to  a npt. Sevcrgl nets 
are now being set in tho same vicinity. With plenty of herring tho 
boats ttuil dories may do a good work this spsiiig.-ApriZ 24,lSSO. ’ 

to have ‘6 struck it$ ’’ near Newburyport. Schooner Lucy Derliri, of 
Swampscott, arrived here yesterday with 30,000 1)ounds of large cod, 
which were talren on Friday and Saturday with tmwls 7 iriiles cast, from 
Newburyport bar in 32 fathoms of water. Thoy used sinall herring from 
Provincet.own for bait. The fleet iu lpswioh Bay uuuibers oiily toui- or 
five sail. The small devil-fish in lot G7S is reported by Professor Ver- 
rill to be the second speciinen received of the new species Octopvs obe- 
eus.-April 26, 1880. / 

COD AND HERRING.-SinCO January 12, cod har€! been very scarce 

COD AND SPECIMEN O F  RARE DI3VIL-I?’ISH.--h SChOOl O f  Cod Seeins 
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EVAPORATED COD AND HALIBUT.-I inclose a half pound each of 
evaporated cod and halibut; the latter was made yesterday, the first 
ever produced. The cost of each will be about 80 cents per pound a t  
retail. Xr. Alcleu has iiot yet clone much in this manufacture, but ex- 
pects to make a success of these new preparations. Codfish lose about 
90 per cent of their weight in the process; halibut, only about 75 per 
cent.--Dfuy 1, 1880. 

SQurD.-Some of the George’s men have been going eastward for bait, 
aud on their way to George7s stopped at Grand Manan Bank aiid caught 
some codfish there. Two salnioii were taken from the weirs a t  Kettle 
Island Testerday morning ; also a few niackerol. The schooner J. J. 
Clark, Captain Anderson, arrired yesterday afternoon ‘from H p n n i s  
m d  vicinity with 275 barrels of squid, salted in bulk, averaging SO0 to 
a barrel. He mill take them to Saint Peter’s and sell for bait to French 
fishermen. One other Qloucester schooner is IIOW at  Dennisport on il 
siuiilar trip. Captain Anderson reports that the equid macle their ap- 
pearaiice a t  Moutauk Point as early as Nay 4 and worked d o n g  to the 
eastward. They are caught in from 2 to 3 inch mesh gill-nets by shore 
fishermen, wvho tiell them to ihe vessels. Last year this busiaess proved 
a fitilure to tlie vessels engaging in  it. After finding no squid on the 
shoals they proceeded to Cape Breton and NewfouIidland to seine tbe 
squid, but were prevented by the natives. Captain Anderson, then in 
schoouer Cadet, was prevented froin seining q t  Cape Breton, and con- 
sequently had to purchase ; much to liis loss.-Jfay 14, 1880. 

merous in tliis vicinity, and sbore boats report nmiy of them swimming 
i I b O U t .  Four &ad O ~ C S  haTe been tovml iiito this liarbor; the largest 
was GB feet long. 1 hear from Denilkport that the squid have struck 
in. One vessel caught 150 barrels last Saturday. bast year I am told 
that they did not ~nalic their appearance till May 20. Mackerel are 
occasionally caznght in the Kettle Islerid weirs at Magiiolia. Thursday 
morning, May 0, eleven mackerel were taken froin the two weirs. May 
12, caught sixty feirdzed ones. I hear from Cape Cod that maiiy are 
taken there. The George’s men have to cruise around in ordw to fiind 
fish j some get cod 0x1 Grand Manan Bank, stoppiug there in their way 
50 George's. Most of tliem get bait now a t  Greenport, Vineyard Sound, 
tttul vicinity. They report inenhaden plentiful thereabouts.-May 13, 
1ss0. 

MENIIADEN.-TWO vessels are fitting for t h e  Greenland halibut fish- 
ery, and will start in about a week. There appears to be an abundance 
of herring o@shore a few miles, but very fkm come within the range of 
the nets set by tlie shore fishermen. Several barrels of menhatlen here 
been taken hereabouts in the weir8 at  Kettle and Milk Islands. At 
the former a variety of fish are taken each day, inclucling recently 
some salmon, striped bess, tautog, menhaden, mackerel, herring, perch, 
and young pollock. It looks now as if there would be an abundance of 

JvIIALES, SQUID, MACICEREL, ETC.-whaleS h a V C  rCCCntly been 1lU- 
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monhaden this season. Last year that fiehery was a total failure north 
of Cape Cod. As we went about the harbor yesterday I noticed innu- 
merable little red specks such as young fish feed upon, floating near the 
surface, the first I have seen this year. 1 find that I was mistaken in say- , 
ing that the squicl at Hyannis are caught in  gill-nets, for they are taken 
in weirs and traps, the netting being from 2 to 3 inches niesh.-Nay 21, 
1880. 

Joseph Story, and Capt. David Melanson, schooner Crest of the Wave, 
expect to leave hero about June 7 on a squiclding trip to Cape Breton 
and Saint Peter’s. They propose to get squid near Saint Ann’s, Cape 
Breton, and to sell them at  Saint Peter’s. They specially request me 
to  write to Washington and inquire whether they have the right to 
catch the squid by settiug a trap or weir from the vessel ; no leaders to 
ruii from the shore, but an ordinary trap with leaders from the vessel 
would be used in the liarbors of Cape Breton. A s  last year vessels 
were prevented from seiuinb squid, they dare not try that method 
again, but wish to know whether traps will be allowed. They are afraid 
to try even this method unless they can get special word froin Wash- 
ington defining their rights or granting them permission. For the pur- 
ohase of squid from the natives both time and money amre required, for 
the squid are then taken by jigs, and sometimes unreasonable prices 
charged. I3y using traps often large numbers of squid are taken in a 
short t ime mid at little expense.-Xay 25,lSSq. 

SQUID OPP CAPE BREToN.--Your letter concerning the capture of 
squid in traps was received yesterclag and read to Captains Dagle and 
Melanson, wliorn I advised to write to Secretary Evarts through Cap- 
tain Babsoii. Captain Dagle informs me that tlie natives a t  Cape Bre- 
ton capture squid with jigs only because tiicy cannot afford traps or 
seiue, being dependent almost entirely on the selos of the squid, $e., 
to fishermen. Captain Babson wrote to Secretary Evarts some time 
ago, asking for defiiiite instructions to be given the fishermen, but has 

Our fisherrrien are anxiously waiting for decided izc- 
tion, that they may Itnow wliat course to pursue. There are indicatioiis 
that tho inaclrcrel will this  season work eastward, some think into the 
bay of Saint Lawrence, in which case trouble might ensue. I informed 
Professcrr Verrill of the appearance of squid on the coast, and he ob- 
tamed sotno from Wood’s lI01l; and on Friday last I sent him twenty- 
five from liere on ice, taken in the trap a t  Kettle Island. 

MACKIBREL PILOX THE SOUTH PACIFIC.-I received yesterday two 
salt mackerel from the South Pacific Ocean, near the coast of Chili, 
brought by bark Silas Fish, now a t  New York and soon to make another 
voyage to the same region. Mate R. A. Hooper, of the bark, states that 
the mackerel strike ahrig the coast of Chili in November and contiuuo 
t8ill spring, working to the southward. The natives do not consider the 
fish eatable.-Jzcnc 2,1880. 

CATCHING SQUID O P P  CAPE BRETON.-Capt. ChaS. Dagle, schooner 

. received no reply. 
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SPECIXEXS SENT.-I send you by express a package contailling men- 
1 haden feed, stomachs, and spawn, collected by Mr. Frank Fowle, en- 

gineer on porgy steamer Geo. II. Bradley, of New Bedford. There are 
threo samples of spawn taken from the menhaden, one from off Shinne- 
cock, Long Island, May 25,1880; one from Gardiner’s Bay, Long Island, 
June 26, and one from Fort Pond Bay, Long Island, July 1. He saved 
the largest and ripest. In  some cases he found that he could squeeze 
the spawn out. I send also the spawn of an nnkown fish, supposed by 
some of the fishermen to be menhaden spawn. I t  came up in the seine 
from the bottom. While in Fort Pond Bay, July 1, Pllr. I?omlc iioticed in 
the forenoon quantities of red feed at  the surface of Ithe water which 
the menhaden were eating eagerly. Be saved some of it by skimiuing 
it from the surface of the water arid straining. In  the afternoon of the 
same day t h e  feed sank below the surface, as also did the menhaden. He 
caught some menhaden, and upon opening the stomachs found some 
of the Seed almost alive, so that it could be positively identified. Mr. 
Fowle states that hc never saw this feed so abundant a t  any other time 
or place. Ee  feels confident that this is genuine menhaden feed, and 
together with Captain Abbe,of the samo steamer, is anxious to hear from 
you regarding it. Several of the porgy steamers have been eastward 
this season, but I hear of few menhaden being taken north of Cape Cod, 
although fishermen arriving here have reported schools of menhaden 
seen along the coast of Maine.-July 6, 1580. 

MACICEEEL ABUNDANT.-MaCkf3rel continue very sbundan t herea- 
bouts. Over a hundred boys and men were fishing for them this forenoon 
in the immediate vicinity of Parson’s salt wharf, East Gloucester. Last 
evening Rocky Neck Cove was full of the fish. Some good-sizc& ones 
arc taken, but most of them arc small. 111 the nets a t  Eaetern Poiiit a 
considerable quantity of No. 2s was taken. In the Squam R,iver tliey 
are plentiful, with blue-fish chasing them. Off Eastern Point yesterday 
afternoon Captain Babson tells me that horso-mackerel were very pu-  
merous, schools of mackerel hugging the shore iu their endeavors to 
escape tlieir enemies. Captain Eing, of schooner Reporter, from the 
eastward, reports mackerel solid all along from here to the Bay of Fnndy. 
Large mackerel are becoming more plenty. He says that maclierel,. 
sharks, and horsemackerel are very numerous, as is natural wlien so 
mauy fish are found. He saw no feed swimming, though what fish WBI‘U 

taken had herring slirimps in their stomachs,--JuZy 15, 1850. 
~IsH-TRAI~s . -on  Saturday, with Captain Martin, I visited the fish- 

traps, 5 in number, along the shore westward of‘ Eastern Point. All 
are floating traps similar to Webb’s patent trap at Milk Island. Their 
location is as follows: Two on the west side of Kcttlc Island; one oppo- 
site the island, on the main shore; one on the west side of Egg Rock, 
off Manchester; two on the east side of the entrance to Manchester 
Harbor, and two small traps on the west side of Misery Island. I have 
obtained facts about the fish taken in these several traps, and find that 
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it, will be advisable to visit them at  least once a week, for otherwise 
there will be too much guess-work about the catch ; besides, occasional 
fish of unusual varieties should be matched for.-July 19, lSS0. 

BlAcrcElzm.-The mackerel :dong this shore appear to be increasing 
in size. Among those from Kettle Island tmps this morning there mere 
about 2,000 No. Is, some of them from 15 to 18 inches long, though not 
fat. Mackerel taken by the seiners in Massachusetts Bay continue, 
however, to be small. What large ones are found seem to bo from the 
traps. I liear to-day of two more traps set : one set yesterday or day 
before, off Coney Island, near Marblehead; the other off Folly Cove, on 
the north side of Cape Ann.-July 20, 1880. 

SMALL NACICEREL.-OUr harbor has been full of small mackerel to- 
day. Three vessels liave set seines inside of Eastern Point; and one off 
Five-Pound Island, in the upper harbor, obtained 20 barrels. Upwards 
of a hundred small boats are in various parts of the harbor, with bo~-s, 
getting as high ias half a barrel apiece. I have examined tlie stomachs 
of a great number and find nothing in them. I send herewith a small 
lot of food from upwards of two hundred mackerel taken yesterday morn- 
ing in Kettle Islaud traps. In a seine set off Ten-Pound Island this 
morning, besides 70 barrels of mackerel, I noticed flounders, skates, 
sculpins, and a wry-mouth or ghost-fish. I think that the mackerel are 
kept in by ~chools of horse.mackerel.-July 21, 1850. 

FINBACK wHALE.-ltecently a carcass of afinback whale 55 feet long 
drifted ashore on Long Beach, some two miles from here, opposite Milk 
Island. I went to see it, and offered two nieu $loif they mould get the 
skull bones out. They worked on it almost two days, and gave up the 
job. Captain Martin and I merit tliere early yesterday morning, and 
worked three hours until high tide. We secured the lower jaw-bones, 
and think that we c m  get the whole skull after the flesh has decayed a 
little more.- July 23, 1880. 

HATCH~NG MONK-PIsH.-~e put some monk-fish spawn in one of the 
Chester hatchingboxes, and i t  hatched out yesterday, just a week from 
the time itl was placed in the box. Thex are funny little Esh, although 
tho experiment is of no practical value.-July 23, 1880. 

MACICEREL.-l?IRST ARRIVAL PROM SAINT LAWRENCE BAY.-T~Q 
first vessel to arrive here from the Bay of Saint Lawrence this season 
caxne on Saturday. It was the schooner Mary Pernald, with 408 barrels 
of muckorel, after being gone a mouth and a day. They report some 
of the mackerel very large, though most of them are No. 2s -and No. 
3s. The trip was takeu close to rcince Edward Island, between 
Malpeque and Cascumpeque, all within the 3-miles limit. There were 
mackerel farther off shore, but mixed with herrirrg. They report that 
the mackerel had red feed jn thcni, though they saw no otlier food. 
The success of this vessel has started several more besides the four or 
five Gloucester vessels already in the bay. One of the vessels which 
take temperature and observations for us is among the number fittiug 
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out. I have asked two of the vessels to save some mackerel food, &e. 
On our visit to Kettle Island trap, Saturday forenoon, we saw a few 
barrels of large mackerel-No. 1. Measured one mackerel, lS$ inches 
long. Major Low informs me that in 1860 he measured a mackerel 
224 inches long.-July 27,1880. 

HATCHING MoNg-FIsH.-On July 15 we found a string of monk-fish 
spawn (30 feet long) under our wharf clinging to the piles. We pre- 
served some in alcohol, as in the large jar, with label properly niarked. 
We placed a portion of the spawn i n  one of the Chester hatching-boxes 
and moored it alongside the wharf, where we watched the development 
from day to day. The eggs gradually separated from the jelly.lili0 sub- 
stance that had held them together, and on July 19 began to ehow the 
shape of fish. July 22 we found t h e  fish alive in the condition pre- 
served in the-small vial sent. One week was taken for the hatching. 
July 27 we took some from the box and noticed that the yelk-sac was 
absorbed on a few of them. I send a bottle of them as found July 29, 
when they were lively and swimming near the surface of the water.- 
July 30: 1880. 

HADDOOIL-schooner H. A. Duncan, twelve men, 87 tons, belonging 
to George Steele, fully equipped and ready with ice and crew aboard, 
is i o  start to-day on a haddock trawling trip.-September 15, 1850. 

RESULTS OF sro1tM.-The recent gale did some damage to the Glou- 
cester fleet, and several vessels arrived yesterday disabled. Ono banker 
was towed into Portland with both niasts gone. The captain of tlie 
schooner Lmra  Ssyward reports that while a t  anchor on George’s he 
saw two men drifting by on 8 piece of wreck. He cut the cable and 
was able to  rescue the men, when it was too rough to lower a boat. 
One man has been reported washed overboard from schooner Frederick 
Geering while the vedsel was scudding under bare poles.-&eptei~tber 13, 
1880. 

l\ilACKEREL.-The schooner Victor has arrived from Graud Bank. 
While in Newfoundland for bait the crew lied some trouble, coming to 
blows with the natives. I am glad to say that the fleet is doing unum- 
alIy welI. Yesterday a maokerel seiner came in with 430 barrels,- 
84tembcr 21, 1880. 

TRIP To GBEENLAND.-The schooner Mary E., Captain Madson, ar- 
rived here yesterday from Greenland. He reports that the vessel left 
Gloucester April 27; proceeded to Ganso and completed crew; pro- 
ceeded to Flemish Cap, reaching there May 27 ; staid there till June 28, 
taking about 75,000 pounds of codfish ; left for Grecnland ; encountered 
only one field of ice, and this when some 100 miles from Flemish Cap ; 
reached Greenland July 12, and left August 31, reaching Gloucester 
September 32. The vessel went as  far north as Holsteinborg, fished 
about 20 miles from the coast, and obtained about 80,000 pounds of 
flitched halibut, making a total stock of about $6,600. Captain Mads011 
tells me that he never saw the route to  Greenland on the coast inore 
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free from ice, and yet the weather mas nuusually winc,ly, heavy winds 
from the southwest often preventing tlicir fisliiug. He expected to find 
other Gloncester vessels on tho coast, but uone mere there. Last year 
walruses were abundant; this gear they are scarce; sharks, however, 
were plentiful, iiijnring a great deal of gear by biting off the hooks. 
Captain Madson sikys he was the first who ever got a trip of fish from 
Flemish Cap. Tliis mias in 1873. One other vessel, schooner Carrie S. 
Dagle, went the s m e  year. I n  1S71 n vessel, schooner GeorgePea~ocl~, 
went there f?om Salem, but lost gear and anchor, and got no fish. I n  
1873 and 1574 trips were made t h e  with otllcr wssels. In  1875 mud 
1 S X  110 vessels froin (iloncester fished there. In  1877 and 1878 he made 
trips to Plcmiwh Cap and Grand Bank. Tn 1879 he niaclo half a trip to 
Flemish Cap and fiiiistied up the seasoil by goiug to Greenlanit. This 
Sear he obtained, as a b o m  stated, 75,000 pouiitls of cod 011 Pleinish Cap 
and 50,000 pounds of linlibut a t  Greeiiland. Two otlier vcssels, the Con- 
cord and Carrie S. Digle, \wilt to 'li'leiuisli Cap this year. The M;trj- E. 
is rather a sm:tll vessel, only 67.22 tons, and this makes :L good seaso11'8 
work for her. Capelin made their appenrniice 011 the coast of Greun. 
li~lld nbont a fortnight after 1 ho vessels reacliud tliere.-fie@nzber 23, 
1ss0. 

I'UPPING PIG.-I h a w  it piifling pig, caught in a net this morning. 
It is a perfect specimen, 3 foot long, and weighs 38 po~iiicls.-fi~te?,zber 
27,1880. 

TIm-imx.-!I'lie schooner IT. A. Du~icitn, about wliicli I telegraphed 
recently ;IS readj7 for tlie trip to the Lopliolatiliu ground, arrived a few 
clays siuce from a weoli'a trip. 

HATCXIING I I ~ ~ % R Z N G . - - I  have made a successful experimeiit i r i  hatch- 
ing herring in one of tho Chester Floating 1iatcliing.boscs. 011 Satur- 
day last I went to Kettle Islaiid hoping to get soine herriug niid prociire 

. some ripe spawn. No lierriiig were in tlio trap, but by hauliug tilo trap 
we found masses of herring spawn some half' inch thick matted 011 the 
bottom ii&tiug. We gathered souie, brought i t  iu a large tin bottle to 
(Tloucester, and put i t  in tho hatchingbox alongside flie wharf. A 
Inicroscopic t3Xi~Jlli~i~tiOll that day showed tlie eggs eutirely undovel- 
oped, with yelks whole. 0 1 1  Moiidey the yelks in maiiy cases were burst 
ani1 tho fish developing. On Tuesday wo could see the little fellows 
alive in tho egg, though very s111ttll. On Wed1iesd:ty t h y  were still hi 
tIie egg, larger a id  wriggliug about as if trying to get out ; tinilor tho 
iiiicroscopa we could see tho lieart beat. Tlinrsc1:iy they were out of 
tlie shell in  considerable numbers. To-diiy a multitude of 'the cunning 
iiifibuts are iu tlic taiili, thus showing that five or six c l a p  were reqnired 
to clcrelop the fish. The tcmperatnre of the water on Snturdsy was 
6 ~ 0  F. j suncla,y, 540 j Monrln~~, 510 j Tnesilay, 550 ; Wednesday, 540 j 
Thursday, ,500 ; D'richy, G3°.-October 15, 1880. 

COD, nAICE, POLLOCK, AND SII01lE PISIIERtES.-~;lpt. George Mar- 
tin (BOU of Capt. S. J. Martin), of schooner Northern Eagle, wishes to  

, 

Sho atocliccl $3L2.-OOctober 2, ISSO. 
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iriakc a trial of gill-nets for cod fishing in Ipswich Bay. Before get- 
ting an outfit for the vessel he would like to use the three cod gill- 
nets we hare in stock at  Gloucester. Perhaps the use of such nets may 
result in pro@ to the fishermcu, especially a t  times when bait is scarce. 
A small scliool of cod has appeared on the outer grounds off Thatcher’s 
Idnnd.  I t  is 
the opinion among the fishermen that the shore fisheries will succeed 
this winter. 

MEXIIADEN.--I heard to-day that on Friday last menhaden were 
numerous off l ’ lpouth ,  where the steamer George Humphrey took GOO 
barrels. I heard also that during the prcvions wt& schooner Phantom 
took 75 barrels ; Henry Friend, 45 barrels; Ossipee, 100 barrels. These 
are the only hauls of inenhaden that I have heard of north of Gape Cod, 

. although menhaden may have been taken by gill-nets in Casco Bay 
during the summer.-November 1,1880. 

Hake are unusually plentiful and pollock are abundant. 

109.-NOTES ON THE FISHEILIES OB GLOUCESTER, MASS. 

By 8. J. RIAEZTIN. 

[From lottcrs to Prof. S. F. Bsird. J 

Four weeks ago the prospect €or a large catch of fish on the Grand 
Banks was doubtful, as the whole fleet was seeking bait for four weeks. 
But on June 25 capelin struck the coast of Newfoundland in great abuu- 
dance and all the vessels got bait. On reachiug the Banks codfish were 
found to be plentiful. One vessel caught 30,000 pounds Sor three d a p  
consecutively. The prospect for a large catch is good, as squid came ou 
the Banks when the vessels left for home. 

During the past rreek there have been 33 arrivals from George’s Bank% 
with good fares, averaging 25,000 poundo of codfish to a vessel. Tho 
vessel8 were absent from home from ten to fourteen days. Last week 
there were also 4 arrivals from Grand Banks, averaging 125,000 pounds 
of codfish to a vessel j 11 arrivals from the Banks, .with miall fares of 
23,000 pouuds of fresh halibut to a vessel; G arrivals with salt, inaok- 
erel, 4 fares of small and 2 of large, caught a t  hloc~r Islnn(1. The large 
inackerel caught at Block Island sold for $16.50 per balrel. Small 
mackerel sold yesterday for $5 per barrel. 

I n  a letter dated Surrey, Prince Edward Islancl, June  30,1884, Capt. 
Charles Martin says : ‘‘ We have seen no mackerel yet, though we vere 
over to the west shore on J u n e  27, and down the islaucl J u n e  3s. Again 
we S:LW none yesterday, but to-day a few were to be secn wit11 a school 
of herring off Surrey. There are about a dozen sail, some of which lmve 
been to Chaleurs Bay, but found no mackerel. We left forty sail at 
North Uape.” Again, iu a letter dated Surrey, Prince Edward Island, 
July 6, 1884, Uapt. Charles Martin says : ‘4 There are 45 sail here to-day. 
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No fish schooling yet. Yesterday the wind was southeast, to-day it is 
sou thmest 2' 

GLOUCESTER, MASS., July 13,1884. 

During the past week there have been 54 arrivals from George's 
Banks, with average fares of 23,000 pounds of salt codfish ; 5 arrivals 
from Grand Banks, with 120,000 pounds of salt codfish to vessel j 8 
arrivals from the Banks, with 24,000 pounds of fresh halibut to a ves- 
sel ; and 24 arrivals, averaging 360 barrels of salt mackerel to a vessol. 
Most of these mackerel are small, aud were caught in tho Bay of' Ihnrly. 
No mackerel have yet been caught in  the Bay of Saint Lawrence, and 
50 of the 165 sail that went there for mackerel are on their return home. 
The disappearance of the mackerel that mere seen dowii the Nova 
Scotia shore is a mystery which has not yet been solved. If thc whole 
fleet comes on this coast, small maekere1 will sell a t  a low figure. Yes- 
terday small mackerel sold at; $4.60 per barrel, with the barrel, which is 
worth 70 cents. There are 10 sail of mackerel cat,chers in the harbor, 
with 3,500 barrels of mackerel that were talren in the Bay of Funily. I 
think maclrerel will be sold to-morrow a t  $4 per barrel. 

GLOUUESTER, MASS., JuZy 20,1884. 

SUMMAR'IT.-There has been the largest amount of fish lauded a t  
Gloucester the past week of anyveek in eight years. Tliere were 67 
arrivals from George's Banks, with 1,650,000 pounds of salt cod j 17  ar- 
riyals from the Grand Banks, wit4h 2,780,000 pounds of salt cod ; 7 arri- 
vals fi om the Grand Banks, with 182,000 ponnds of fresh cod and G5,000 
pounds of hake; 80,000 pounds of shore cod; 120,000 pounds of cod 
from the Western Baulr : 220,000 pouuds of salt cod from B;uiqoreau ; 
and 6 arrivals with 1,000 barrels of salt mackerel. Mackerel are re- 
ported plenty in the Bay of Fundy, but of small size. To-day 5 ves- 
sels arrived from the Baj7 of Pundy, with 1,500 barrels of salt mackerel. 

GLOUCESTER, &IASS., July 27, 1884. 

SuMxARY.-The amount of fish landed in Gloucestcr in July was as 
follows : There mere 1SG arrivaIs from George's Banks, with 3,841,000 
pouucls of salt cod and 36,900 pounds of fresh lialibut ; 28 arriv,zls from 
Grand B:uiks, with 4,130,000 pounds of salt cod and 10,000 pounds of 
fresh halibut ; 0 arrivals from Western Bank, wit11 GG0,000 pouilds of 
salt cod and G$OO pounds of fresh halibut ; 9 arrivals from the  coast 
of Nova Scotia, with 302,000 pouuds of salt cod arid S,liOO pounds of 
lialibut j 34 arrivals from the Banks, with 7S0,OOO pounds of fresh lid- 
ibut; 522,000 pounds of shore fisli ; 22,818 barrels of mackerel from the 
Bay of Fundy j 770 barrcls of mackerel film Block Island ; 478 barrels 
of rnaolwrel from the Bay of Saint Lawrence; 2GO bnrrels of ~~i lckerel  
e,znght in traps; malriug a total for July of 246 arrivals, with 9,445,000 
pounds of cod, 850,900 pounds of halibut, and 24,326 barrels of mack- 
erel. 

GLOUUESTEB, MASS., Augwd 6,1884. 
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BOO.--BANITARP REPORT ON OLD PROVIDENUE TSLAND, UNETED 
STATES O F  COLODIEIA. 

B y  C. G. HERNDON, P. A. SUIEtGEON, U. S .  N. 

The island of Old Providence is situated about 250 miles north of CO- 
Ion, froin which place i t  can be frequently reached by schooners trading 
between the two places. This island, with Santa Catalina, from which it 
is separated by a very narrow and shallow channel, is some 4 miles long 
from north to south and from 2 to 3 miles wide. With tho adjacent 
island of Saint Andrews, i t  forms a part of the State of Cartagena, end 
is governed by an official appointed by the Bogota Govcrnnient, resi- 
dent a t  Saint Andrews. Tlie island is mountainous in its ceiitral part, 
one peak being as much as 1,100 Sect above the sea. Its structure is 
coral line. On the northwest part is a harbor nearly a mile wide aid 
extoilding about the same distance into tho lend. The mountains end 
hill: are very rocky and coreretl with thickets of thorny bushes. Tbo 
soil is not, as a rule, arable except along the sea-shore, where thew are 
many little farms which extend entirely around the island. The  season^ 
are the wet and dry; as a rule, the former begins in the latter part of 
April or the first of May, and continues up to the first of December. 
During the dry season the trade-winds are contiuuous, and keep til@ 
temperature a t  about 7SO I?. During the rainy season the lieat is 01)- 
pressive. 

The arable portion of the island is very productive ; sugar-cane, the 
cotton-plant, white potatoes, sweet potatoes, bread fruit, yams, and both 
sweet arid bitter cassava grow abundaiitly. The bitter cas~ava is eatell 
by the people up to a certain stage of its growth, after which i t  is 
fed to the hogs which thrive upon it. Excellept oranges, limes, pine& 
cocoa-nuts, tamariiids, &e., grow iu abundance. UncominoiiIy fir10 

poultry, good beef, kid, large and small pigs, can be bought a t  very 
reasonable prices. The adjacent maters swarm with Gue fish and tiirtlc* 

The population, numbering between SO0 and 1,000, is a mixed OIJCI 

and contains but few pure whites; i t  is for the most part a mixture of 
negro and Indian, with a streak of Spanish and American blood. The 
negro element is for the most part from former slaves, who were sent 
over from Jamaica. The Indian and Spanish elements come from the 
mainland, and the American from wainen who have visited the i s l d  
in trading vessels. The nien are uiicomlriouly tall, well dercloped a d  
fine looking, and as a rule are industrious and thrifty ; they engage in 
farming, fruit-growing, and stock-raising ; many of them are C X ~ C ' ~  

fishermen and turtle catchers, and not a few are employed as seainen OD 

vessels engaged in trade between the island and the United States, t]la 
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Spanish main, and Colon. The women are for the most pazrt employed 
in liousehold duties, though sometimes they work on the farm. As a rulo 
they marry young; ,the child-bearing period, as a rule, begins when they 
aro sixteen, and often continues up to the fifty-second gear. Many of 
them are very prolific ; several of them told me they had given birth to 
as many as fifteen children. While this may be true in many cases, I saw 
:L large number a8t'ected with serious uterine disorders, which seemed 
to bo duo to early child-bearing, and who had been more or less disabled 
for years. A number of thein dated their trouble to a, protracted and 
hard labor, which had occurred early in their niarried life, and since 
which no conception had taken place. During labor they are attended 
by midwives who hare no knowledge whatever pf obstetric procedures. 
I had an opportuuity to converse with some of the midwives, and while 
they seemed amiable aud' anxious to do their best for their patients, 
they had absolute.ly no knowledge of the subject. The people generally 
are very courteous in their manners and amiable to a degree. They 
are scrupulously neat in their persons and dress. 

The vhole population, judging from those I met, is an uncornmonly 
intelligeut one. It mas the exception to find an adult who was unable 
to read and write, aud in walking about the island I several times saw 
chilclrcn, with boolrs and slates, standing by their elders and saying 
lessons to them. Education is encouraged by the Bogota Covernment, 
and a sclioolinnster is paid froin tho public funds. A strong religious 
8ontiment seemed to pcrvade all classes, inany of them being members 
of tho Baptiet Church, of which thore are two in the  island. The mar- 
riage ceremony iuust be performed by a magistrate, and, as x rule, 
is afrerward also solemniecd by a minister. A number of people live along 
the shores of the harbor, and though without m y  sharply defined 
boundaries, this sett,lement has been named Isabel. 

Upon the arrival of the ship at Isabel I learned from souw natives 
Who camme on board that a number of people in the island were greatly 
in need of medical attention. The next morning I went on shore and 
Iiad a coilrersatiaa with a Mr. Archibald, the leadiug inerehsut of tho 
isla~ld, who corroborated the statement. I proposed to him to have 8 

room fixed up for me as an office a t  some convenient place, and told 
hini if he would do so I would Come in a t  certain hours every day 
during the stay of the Albatxoss in porh and do What I could for the 
People. To this 110 readily assented, and immediately began to fit up  
in his owu house a largo, well lighted and ventilated apartment for 
~ I I  office; he also sent out word to various parts of the island by peo- 
ple who came in dnriug the day to make purchases that I would be 
at his place every morning. I was met at the outset by a difficulty 
ill the groat sc:jrcity of medicines in the island and tlie entire ab- 
8Once of even tho siiiiplest surgical appliances. Two merchants in the 
town kopt for sale a few medicines, but their stock in trade was very 
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small, and consisted principally of patent purgative preparations ; a 
small quantity of quinine and tincture of the chloride of iron \vas found. 
In  this dilemma the medical and surgical outfit of the Albatross mas 
drawn 011 as far as stores could be spared. I was told that no physi- 
cian had ever resided in the island, and that sometimes the people, when 
very much in need of professional advice, go up to Saint Andrews, or even 
to Colon ; but only a few can afford to do this, as the trading schooners 
charge heavily for a passage. The island seems to have been siugulerly 
free from epidemics of all kinds. No vaccination has been practiced for 
years, and yet there has not been a single case of variola introduced, 
notwitlistanding t h e  commercial relations existing with Colon, where 
the disease is not at all uncommon. I urged upon several of them the 
importance of vaccination, for should the disease ever once get a foothold 
its ravages would be great. Unfortunately the Albatross was without 
virus a t  the time, otherwise I would have been allowed to vaccinate 
many. It may be that they ara protected to some extent against vari- 
ola and yellow fever by the negro element running through many of 
them. 

This island presents an excellent field for professional work for well 
qualified medical missionaries, or for a young practitioner, who, during 
B residence here for a year or two, would gain a far more extensive per- 
sonal experience than he could, as a rule, hope to gain at  home in  a much 
greater length of time. The place is easily reached, at Srequent inter- 
vals, by trading schooners from Colon. 

The following enumeration of diseases will give an idea of the nature 
of the cases which I saw during my visit to this interesting island: 
Febris iiitermittens and remittens, adynamia, diabetes, lumbago, rheu- 
matismus (articular and muscular), anaemia, senectus, epilepsia, hysteria, 
neuralgia (facial and intercostal), cataracta, conjunctivitis, ptrxgium, 
hypertrophia cordis, palpitatio, asthma (catarrhus, bronchial, and nasal, 
acute and chronic), phthisis, pleuritis (with purulent eeusion), ascites, 
comgestio hepetis, constipatio (acute aiid chronic), fiRtiila in suo, pro- 
l a p s  ani, splenitis (acute) ; also one case of chroiiic enlargement of 
spleen, vermes (lurnbricoids, common), gonorrhma, phymosin, necrosis 
(of ribs and of bones of foot and leg), eczema, ulcers (leg and foot), vul- 
nus laceraturn (almost entire scalp had been torn from head by ma- 
chinery of a, sugar-mill), ammorrhma, menorrhagia, prolapsus uteri, 
lacerati cervix uteri, ante and retro flexures of uterus, ovarian tumor, 
lucorrhma (very common). The amount of venercal disease in the 
island is very small, only three cases in all being seen, and these were 
in men who had contracted the disease elsewhere. 

FISH CONMISSION STEAMER ALBATROSS, 
Key West, Pia., April 16, 1884. 
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201. -TREATMENT O F  TIIE UABELLA-RIILLER TIIERRIORIETBIR. 

B y  LOUIS P. CASELLA. 

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

1 regret to learn the difficulties you describe iu  connection with some 
of my thcrmometers. I incline to believe that I could correct most of 
the thermonieters YOU rimy have which are not broken, and will be most 
glad to do ;dl in n’y power, if you will let me  have them, telliug your 
assistant to pack them carefully so as to prevent their beiug further 
disarranged. 

The usual precaution against disarr;angernent in the first instauce is 
that they sliould not be kept lying flat ; that when sent from place to 
place the iudices should be lifted well up from tlie mercury. If by 
chance a m a l l  portion of mercury gets over the bottoui of the index, 
hold i t  flat and use tho lnngiiet to draw it sloivly up. With the head 
quite raised, tap it sinxrtly on the palm of the hand, the portious of 
mercury become detached and fall down to the main column. Warin 
the mrfiice freely before tho fire, then hang up; they thus become 
united. 

As these are the only thermometers that register the maxiinum and 
minimum temperature they were adopted with ruy arrangement, and 
have tlius shown tlie tcmperature of all depths of the sea in n way that 
lins riot get been coutr:tdictcd, though I regret this teudoncy to disar- 
rangeinout which I have acknomlodgcd from the first. Should you send 
yours for repair, I propose adopting an arrnngerneut of case that will, I 
hope, eiiable me to employ an easier kind of index. This I will try to 
have ready so as to apply to yours or to part of them when they come. 
347 ROLBOILN, LONDON, E. U., Mag 21, 1884. 

~OS.-IEATCIIING I m A c x w m m  AND SPANISIL MACIKEBEL. 

B y  R. E. EABLL.  

[From lottors t o  Prof. S. F. B:bird.] 

This morning, while a t  the fish-wharves, I discovered that nearly all of 
the blackfish (Ceiatropristis atrarizu) were thoroughly ripe, and eggs 
Would run from fully 60 per cent. of the feinales in hanrlliug. I took a 
number of thousand ancl impregn:bted them. They Rink readily in salt 
Water, and have a dinmeter of :A- of an inch. I saved some in alcohol 
and giycerine. i&lly of the otlier Rpecies are well advanced ancl will 
fipnwii in Iwo or three .cveoks at most;. I ~1i:tll try to get a full sories ~f 
ol’aries in alCOlJOl for futuro examiwtion. 

CHARLESTON, 8. O., 1YLnra7b 25,1880, 

~ 
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I have spent a, week with Colonel McDonald a t  Ncw Point, on Mob- 
jack Hay, mherc me hare been engaged in collecting specimens and sta- 
tistics of the extensive pound fisheries of that locality. We found 
several species ripe or IleiLrly so; among them mere a number of impor- 
tant food-fishes, including the Spanish mackerel ( Cybium niaculutuna) and 
porgy (Ephippus fuber). These have free sinking eggs about & of an 
inch in diameter. The Spanish rnackerel are next to tlie shad tho  most 
important species in the locality; they arejust beginning to spawn, and 
the height of the season will probably not occur before the 1st of' July. 
We secured several thousand eggs of th~e porgy and lropt them until 
well advancod, but could not remain long enough to hatch them out. 

NOBPOLK, T'A., June 6, 1880. 

Spanish mackerel have been taken in fair numbers in this vicinity 
for two weeks. I cannot yet report anything definite, but will write in 
detail soon. May be obliged to go further down tho sound before I 
can gatlier satisihctorx information. 

CRISBIELD, MD., June 24, 1880. 

The work in hatching of nii~ckerel at Crisfield has been a great suc- 
cess and I have hatched out fully half a million young mackerel. Tlie 
course will proballly not ~ n s w e r  for tho work, but I h a w  an iiripression 
that a very simple and inexpcnbive apparatucl can be constructed and 
made to answer admirably. The spawning season has hardly arrived, 
but most of the fish are well matured. 

I am now on my way clown the bay to examine the lower pounds with 
a view to enlisting the sympathies of the fishermen in the vork in case 
you shoulcl decide to begiu hatching mackerel, and also to gather addi- 
tional clsta about this and other species. 

ON BOARD STEAMIGR HELEN, &@/ 1, 1880. 

The outlook €or extensive work in tlie artificial propagation of tho 
S1)aiiish mackerel is excellent, and Cherrystone, an excellent harbor on 
the eastern slinrc of Virgiuia, is tho most clesirable locatioii. The pound 
omuers iu t,h:Lt locality are thoroughly interested in the matter, and 
offer not only to  furnish all the eggs needed frce of charge, but also to 
assist in the work as much as possible. I am fully convinced that a 
station located at Chcrrystone, with the uecessary apparatus, could 
easily hatch out a hundred iuillion young mackerel by the 1st of Sep- 
tember. The eggs are unusually hardy and hatch in from 18 to 20 
liours. The Berguson bucket could be made to answer in the work, 
but by far the best apparatus would, I think, be the Clark liatcliing 
trough as modified for the cod work. 

I send yon by to-night's express a bottle of young mackerel hatched 
at  Crisfield, Md., 3une 30, and have quite a qhantit)y of them here. 

WASIIINGTON, D. C., J26h~ 8, 1880. 
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BOB. HV, NQ. 2 Y .  , Washington, HB. C. Sept. 23, 1884. 
- - 

POS.-'U!IPP SEA-ICrISHERlES O F  BILANOE AND ALGIERS. 

B Y  BENJARIEN E'. PEPXOTTO, U. S. Consul at Lyons. 

[From ltoports of tlie Consuls of tho United States on tho COIIIIIIO~CU, Manufactures, 
&c., of their Cousular Districts, pp. 659461, inclusivo.] 

l . -~ISHERIES O F  PRANUE. 

In  my dispatch No. 281, of Deceinber 9, 1882, I gam some account 
I have now the pleasure to re- of tho sea-fisheries of Prance for 1881." 

port some additional f'acts relating to the fisheries of 1882. 

employed 22,891 boats, of an aggregate tonnage of 156,287, while 136,- 
709 persons were engaged in fishing. 

VALUE.-T~C, value of the product caught amounted to $1'7,941,878, 
represeiiting an increase over the product of 1881 of more than $1,930,- 
000. All tho branches of fishing were not equally favored. 

nERRING.-ThO oetch of herring, for example, which furnishes no 
sinall part of the little ports of the Normandy coast from Dunkirk to 
EIa.cire, suffered seriously from bad weather, a portion of the fishing 
fleet being dispersed by the tempests. The jield from the herring 
fisheries reached only 86,250,000 pounds, against, 87,750,000 pounds, the 
capture of 1881, while the merchantable value fell from $1,737,000 in 
18Sl to $1,447,800 in 1882. 

Co~.-Thc coci.fisheries were better j 156 boats left for Newfound- 
land at  the commeiicement of the season, with an equipment of 5,165 
Inen. They returned with over 40,000,000 pounds of fish, which brought . 
$1,679,670. In 1881 they captured 39,600,000 pounds, which sold for 
$1,li05,400. 

To Iceland, vhere the cod is also found, 211 boats, with 3,698 fisher- 
i n q  were dent. Their capture amounted to 27,000,000 pounds, against 
about 22,000,000 pounds during the previous year, which realized $2,- 

BOATS AND PISIIER~KEN.-~LU'iIlg the year 1882 the French fisheries 

898,000. 
S ARDINE-FISHERIES. 

Ooasting fishing is followed by those mho have but slight resources, 
and who are unable to form connections with commission and forward- 
ing capitalists. These fishernmi are aided by their wives and children. 
sardines form the principal, if not exclusivtt, object of their search. 
nor several years timy have been coinpellod to abandon their usual fish- 
ing grounds and have recourse to the open sea. Their boats not being 

+ Ptiblislied in Consulor Reports, No. 27. 

BuI!. U. 8. F. O., 84-27 
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equal to  this enterprise, the Governnient has come to their assistance 
for the construction of the proper vessels. At  several poiuts, and 
notably at Croisie, a large number of fishermen have vesscls of 20 to 
25 tons, with which they explore the deeper sea. The past year, hom- 
ever, tho fish again approached the shorcs, enabliiig the small boats to 
make consid~rable capture aud of large size. 

As a whole, the sardine-fisheries for 1SS2 were excellent j 518,000,000 
sardines were caught, selling for $3,OSS,OOO, an increase of consiclerably 
over a million dollars from 1881. It is said, however, that uo depeiidence 
can be placed upon the continuance of such good luck, and bo:Lts of 
proper and sufficient capayity must be built to explore the open’sea. 

Coasting fishing was not less prosperous for other varieties. Over 
119,000,000 pounds of varied sorts of fish, valued at  $7,500,000, were 
taken. I u  fact, it is this product which furuishes tho general markets 
and supplies the popular demancl. 

ARTIFICIAL OYSTER BEDS. 

Special mention must be made of oysters, the commerce in mhich, re- 
ferred to in my report before inen tioned, has  coiitinixeN to largely in- 
crease. In 1581, thong11 the J ield was greater (374,985,770 oysters), the 
price obtained was but $397,918, whereas with t h e  product last year 
of only 155,761,399 the sun) of $444,514 was realized. 

The industry of artificial rearing of oysters continues prosperous. 
The parks produce largely and yield good profits. The quarter of Teste 
done  furnished for consumption from the 1 st  Scptcrnper, 1881, to the 
15th June, 1882, upwnrds of 265,000,000 oysters reared in these beds. 

The total shell-fish product of 1582 amountecl to 372,841,530, bringing 
$310,471. I t  will be seen that i t  is the artificial culture which alhost; 
exclusively supplies the market. 

There are a t  present 45,464 oyster parks in FrilnCe, established on 
public lauds, a n d  pajiug the Gorern~nent a trifling rental. Tlieso 
parlis, or beds, occupy over 4G,000 persons, of whom 1G,317 Are seaiiien 
exempt from taxation. They cover an area of over 29,000 acres, and 
every ycar an average of 725 acres are developed. I t  is an industry 
which requires little capital, and, properly understood, yields regular 
and certain profit. 

2.-FISEERIES OF ALGERIA. 

The foregoiug remarks relate to Prance, properly speaking. Her 
colonies, arid particularly Algeria, should not be ovcrloolied in taliiiig 
account of her fisheries. For the first time, this ycar the Governrncut 
has made a report 011 tIie Algcvian fisheries, from which I deem it of 
interest to present the follotvii>g interesting €eatures : 

Of fishermen, 4,916, mouutiug 1,044 boats, were engaged in t h e  Alge- 
rian fisheries i n  1SSL Tlie value of’ the fish caught ainouiitcd to 
$784,148, coiisisting principally of maclrerel, thon, allaches, sa,rdine% 
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and anchovies. Scarcely any mussels or oysters were tttken, but shell- 
fish sbonnd plentifully. The total capture exceeclecl 11,000,000 pouuds. 

As a general rule, the coast of Algeria yields abundance of fish. 
Fishing is particularly good in the Gulf of Oran and Areew, but from 
these points to Castiglione, a distance of over 1,200 miles, fishing is 
little followed, for the lack of a market along the sea-coast. 

-4lgit:rs and its neighborhood is a very important center for fish j so 
is tlie Bay of Callo aiid the town of PhillippeviIle. A t  Bone and La 
Gallo there is less anintation, but seden tary species are liere caught 
mliich are not found elsewhere. Coral-fishing js special to Algeria, 
40,000 to 45,000 pounds of coral being the annual product. La Calle is 
the central point of this industry, occupying yearly 1 G O  boats ~ n d  from 
1,200 to 1,300 men. Tho cord yield of 1882 represented a value of 

Cord is obtained by means of a wooden apparatus in tho shape o f  a 
cross, Iiaviiig in its center a leaden slug or stone for ballast. Nets, tho 
meshes of which are loose, are hung on the bard of the cross and dragged 
at the bottom of the sea and among the nooks and crevices of the 
rocks. These'nets, winding about the coraline plant, break up or off its 
branches? which adhere to  the meshes. The apparatus is drawn up by 
the fishermati whenever he thinks i t  sufficiently laden. There is also a 
net provided with large irou uails, having thus great force, to break 
the coral, but this apparatus is prohibited. The scqnhnndre, or cork 
jacket, is used only in exceptional cases. Algerian fisheries would no 
doubt, become more productive i f  kreater fncilities were afforded for 
communication with the interior. 

I c:tnnot close witliout again urging the importance of encouraging 
our home fisheries. It is an industry of' twofold importance. It is fol- 
lowed by a c1:iss of brave and hardy men, from which, as in other 
countries, may be recruited our best sailorry. I n  the near future, when 
our meroha,nt inarino will once more assume the importance it possessed 
before the latt: war, this class mhy give us the force we shall then re- 
quire, and American sailors sail Ainerican ships onco more. 

UNITED STATES CONSULATE, LYONS, October 24,1883. 

$190,000. 

IL04.--D1SUUSSIQN AT TIIE DRESDEN CQNFESENCE IN 1SS3, O W  THE 
ICFINDW O F  PIWJI EGGS TO BE OBTAINED PICOM TIIE UNITBD 
STATES. 

In general the conference agreed that the cxperimeii ts in acclimatiz- 
iiig Anierica11 fish have been accompanied b y  many valuable results. 

Mr. 1Iuack and Mr. Sclxuster did not strongly favor t,he OaliforiiiQ 
saIrnon (A'cdwzo p i ? ~ n a t ) ,  because experience bail taught them that a t  

* Die l i ' i s c l r o ~ e i c o i ~ f ~ ~ ~ i a z  in Dvusdm 18Y3. E. G i i ~ j u l w u n g  nzisluiidischer Fiacharteii. 
l+om tho Bayerisclhe FiwBcrei-Zeilu~fg, vol. ix, No. 13, Miuiich, May 16, 1884. Trans- 
lutocl from the German by HXKMAN JACORSON. 

___ - 
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the time of wxnal maturity this f i ~ h  had not proved hardy, and becauso 
they also tiought tlint its meat did not have as delicate a Baror as that 
of other species of salmon. Dr. Staudinger stated that in the region of 
the Danube, where the inigratory salmon ( f l u h o  salur) is not found, 
there were many who clcsired to see the California salmon introduced. 

No special desire ma& expressed for American lake trout, but Dr. 
Staudinger suggested, and was in this unanimously supported by- the 
conference, that, considering the great value of the American whitefish 
(Coregonus albus), and the favorable results of hatching experimwts, 
more eggs of this fish should be imported, particularly with the view 
to continuing the experiments which had so fiLr proved successful, and 
which could be called thoroughly successful only if continued on a largo 
scale. It is desirable to well stock such alpine lakes as the WalcIien 
Lake, Animer I~ake, &c., with this species. 

As regards the American brook trout (Sulwo [ Snlvelinzu] fontinalis) 
Ton Belir stated that quitc, a quautit(y of eggs of this fish hat1 already 
been produced in Germany, a n d  that he would see to their proper dis- 
tribution. Dr. Stnutlinger thought that the flulvelinus fontincrlis woulcl 
certainly flourish in the brooks of the alpine and subalpine regions. 
I n  these regions 110 trout are found, and for this very reason people 
took great interest in seeing the 8ulvelinus fontinalis acclimatized. For 
this purpose Dr. Staudinger, supported by Mr. Schuster, considered i t  
very desirable to coiitinue the imporbtion of the eggs of this fish from 
America. Thc conference approved and recommended that the eggs 
ahould be furuishcd, especially to khose hatching establishmcri ts where 
successful attempts had already been made to raise the flnlcelinz~s fon- 
tinulis. 

Messrs. Haack and Schuster warmly advocated the importation of 
eggs of the raiiibow trout (flulmo iridezcs). Mr. Haack considered this 
species of fish the most valuable and promising of a11 t h e  fish iutro- 
duced from America. Jfr. Schuster also stated that the eggs and fish 
of this species are particularly valuable, although he mas not quite so 
entliusiastio on the subject as Mr. Haack. The conference recon- 
mended to acquire as inany eggs of the rainbow trout as possible, and 
to carefully distribute them. 

As regards the American lrtudlocked salmon it seemed to be the pre. 
vniling opinion that for the present no more eggs should be asked far. 
It was thought that this fish would offer no greater advantage than our 
own German lake-trout, and it was not deemed desirable to  mix too 
many species of closely related fish. 

The importation of eggs of l'rutta carpio froin Garda Lake, in Italy, 
(lid not meet with favor, On motion of Mr. Staudinger, however, 
20,000 to 30,000 more eggs may be obtained for Ammer Lake, which 
seems well adapted to it. 

MUNICH, Muy 16, 1884. 
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!ZO~.-NOTEW ON m m  DECREASE OB ~OBSTERS.  

B y  RICHARD RATIPBUN. 

[A paper read before the American Fishcultural Association.] 

One of the most important of our sea-coast fisheries is that afforded 
by the American lobster, the Zomarus amaerieanus of naturalists. Thia 
iuterestii~g crustaceau, the largest of its kind in  North American waters, 
ranges from Labrador ill t'he north to Delaware in the south, but is 
most abundant and most sought for along New England and the south- 
ernmost of tho British coast provinces. 

I ts  great abuudance and rare flavor are not u?frequently mentioned 
in the early annals of New Ei~gland, and i t  probably fornied an important 
eletnent in the food snpply of the sea coast i ihb i tan ts  of coloriial times. 
As a separate and distiuct industry, however, the lobster-fishery does 
not date beck much, if any, beyond the beginning of the present centiiry, 
and it appears to havi? been first developed on the Massachusetts coast, 
in the region of Cape Cod and Boston, although some fishing was clone 
as early :IS 1810 among tlie Elizebetli Islands and on the coast of Con- 
necticut. Strangely enough, this industry was not extended to the 
coast of Maine, where i t  subsequently attained its greatest proportions, 
until about 1840. Coucerniug the history of this utiique fishery but few 
autliciitic records of any ltiucl exist, nor was any attempt ever inado to 
estimate its extent and value prior to  the census investigations of 1880. 
We arc, therefore, left without niuoh relisble (lata for comparing its past 
and prescii t couilitioiis, aud for solving the inany problems mliicli now, 
in the minds of many, seein to  threaten its continued prosperity. 

The great question at  issue, and one which demands the earnest atten- 
tion of every lobster fislrertniin and dealer, is whether lobsters are ds- 
creasing in abuudauce-and will eventually become rare and difficult to 
obtain, or whether they are still as plentiful as ever and &om no iiicli- 
c:ttions of approaching extinction. While we hope for the latter, we are 
forced to ecli~iowledge that n careful titudy of all the materials a t  our 
comiiiand i~~cliues us l o  t h e  belief that the abuuclancc of lobsters lies 
very perceptibly diininished within com1)aratively recent times, and that, 
unless some active measures are instituted to prevent continued decrease 
in the future, a great and iyrepar:tble injury to the fishery will ensue. 

AlLhougl~, as we have just said, the lobster-fishery is without a care- 
fully recorded history, we have bcen enabled, through the assistance of 
many ititelligent fishermeu and dealers, some of whom hare sliown them- 
selves to l ie very cap:Lble observers, to trace bacir the cond~tions of the 
fishery through :I nuuiber of years. Tho results so obtaiIied h:~ve been 
enibodied in ;t report prepared for publication by the United States Fish 
Commission. It has been suggested tliat R ehort statement of some of 
the facts bearing upon the supposed decrease migbt be of interest to tho 



422 BULLETIN OF THE UNITEb STATES FISQ CdbME3SI6&. 

members of this association, and it is for that purpose thak the following 
brief notes have been prepared: 

Concerning the distribution of lobsters, i t  may be stated that a few 
stray individuals have been occasionallx recorded from tlie estreirie 
northeastern comer of Virginia, but the Delaware Breakwater may more 
properly be regarded as the southern limit of their range. On the New 
Jersey coast they are somewhat more abundant, and giro rise to a lim- 
ited fishery in the neighborhood of Atlantic City and Long Branch. 
Though forruerly quite plentiful and extensively fished for in New York 
Bay and Hell Gate, they are nom nearly exterminated from that region, 
due to overfishing combined with the pollution of the maters by the 
refuse from large factories. Along tlie Conuecticut shores tliey are 
moderately common, while a t  the eastern end of Long Isla,ucl and in the 
region of I3loclc Islan?. the outer Elizabeth Islands, and Martha7s Viue- 
yard they alforcl a very profitable industry. 

The entire coast line of Massachusetts abounds in lobsters wherever 
the character o f  the bottom is suited to them; but overfishing has nc;irly 
depleted some of the shallow-water areas which were once prolific, as a t  
Provincetown. The sandy shores of New Hampshire furnish only a 
moderate supply, but on the Maine coast they are much more abuudant 
than anywhere to the southward, and the yearly fishery greatlg exceeds 
in quantity and value those of all the other States coiubiiied. This 
State is, in fact, the main soiirce of supply for a11 the principal markets 
of the United States. Contrary to the belief of many persons, the lob- 
ster is not a migratory animal in the common acceptation of tliat term 
as applied to fishes. On the approach of cold weather i t  leaves the 
shallow areas near shore and retreats into somewhat deeper water, 
wliere the temperature remains milder and more uniform during tho 
winter. As the spring advances it returns to its summer llaunts. These 
spring and fall inigrations vary as to time ant1 extent on different por- 
tions of the coast, occurring earlier in the spring and later in the fh11 at 
the south than a t  the north. During tho summer they often npproacb 
very close to the benches, and in some favorable localities, especially on 
the coast of Maine, the traps set for their capture become partially un- 
covered at low water. The more usual depths for the summer fishery 
are, however, those of a few fathoms. The winter grounds are in depths 
of twenty to fiftiy or sixty fathoms, aud generally not far from those of 
the summer, especially in regions wliere the water deepens rapidly. 

In  so fiir as it has  been possible to make 'the observatious, it is snp- 
posed that the different schools of lobsters, if we can so define them, rc- 
turn to about the same shallow places every spring, and do not journey 
northward or southward along the coast to ariy very great extent, al- 
though there may be a gradual interchange of groniid i n  the course of 
time. If this supposition be correct, as appears most natural, ant1 there 
are many facts to substantiate it, each geographical regiou is more or 
less independent of all others, and not influenced by large and frequent 
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inigratioiis from tlieni. This division into distinct schools, end defined 
gccgrnpliical regioiisj while . a n  arbitrary one, not strictly existing iu 
natnrcl, serws to simplify tlic argiiineut which we desire to malic, and 

, which is to this effect : That continued overfishing in i n y  ouc rcgioti 
will tend t o  erentnally reduce tlic stool; of lobsters in that region, mith- 
out tlie liope of' its beiiig rcplenislietl by early accessions from neiglibor- 
ing regions, and that the almost total dcpletion of that region is, there- 
fore, quite within tho bounds of possibility. This is not tlie case with 
such truly migratory fishes as the inacl;erel, menhaden, and herring, 
a ~ c l  the I ~ I W S  wliicli govern tho moveinents of the latter caiiilot be applied 
to  the lobstcr. 111 support of this proposition there are several well- 
aut henticiitcd instances of the almost ent ire extinction of  lobsters in 
what w r c  formerly regarded as  excrediogly rich regions, auil since 
lobster fislling has I ~ e n  more or less nbnnclo~ied iu thoso regions, the 
abunc1;ince of lobstcrs has  ncrer i~erceptibly iucreased. 

Another st'rong ln'oof of the continned decrease in abuudauce of lob- 
stera has been tho grailual decrease i ~ ]  tlie average size of those brought 
to inarket. Tt is iiot ratioual to  suppose tliat lobstors grow lcss'mpidly 
now than  in  formcr years, or hnve iu any may become dwarfed in size. 
On the cdntrary, i t  has been overfishing, restricted by legislation which 
protects the ~ o u n g ,  and influenced by the higher prices paid for tho 
larger i~~diviilu:~ls in tho fish uiarkets mhich has caused t he  greater dim- 
inntion i i i  tlie snpply of large lobsters. A strict obserraucc of cxisting 
lavs may preuent the total extinction of tho species, but it 'camot maiu- 
tnin the arerage size of those 1;ilrcn for iriarliet mnch,if any, above the 
limit prescribncl by those 1;tws. This limit in nearly every instance is, 
inoreo~er, about the  size of the yotrng fenlalo just bcginniug to  spawn, 
; ~ n d ,  ttiercforc, with absolutely 110 protection for the spamning feinak, 
excepting iu  tlie close season, during w,\.hich there is but little spainling, 
it, is doubtful wlwtlier existing legislation is of' mncli avail. h careful 
consideration of all t'he facts available cortaiulg indicates that  a marked 
decrease in the size of lobsters is proof of an equally great, if not a 
greater, tliuiiiiutioii in tlie suplily. 

I t  is uat possible within tho scope of this short paper to strengthen 
our conclusions miili ;I long array of facts, bu t  tho prisf statemelit of 
eorne oE our evidence inust liere suffice. 

One of the best illustrations of tho great decrease in the abuiduice 
of lobsters is furnisIiecI by the  once famous fishing grounds of Cape 
Cod. The lobster fishery was first started in this region ahout the Scar 
1800, by Connecticut lobst, rmeu, who carried ncarly their entire catch 
to New York city. As cnrly ;IS 1812, tho citizens of Provincetown begmi 
to outertsiii fears t11;it unless so~rio rest~iotions were co laced upon tho 
fishery, the extermination o f  the species mould be spcedily clffected. 
Protective laws ~verc a t  once passed by tho legislature of Massachusetts, 
and from tliat time to the present tlicy hnvcbwn coutinned in one form 
or mother, but AH without avail unless i t  inny liavo been to somewhat 
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prolong the fishery which might otherwise have becu much esrlicr de- 
stroyed. The fishermen of Provincetown did not themselves engage in 
lobstering until about 1845, but between then and lS50 the fishery was 
greatly expanded and a large trade started with New Yorlr city. I n ’  
fact about this time the latter market received nearly its entire supplies 
from the vicinity of Provincetown. A great many men engaged in the 
fishery, using the old style of hoop-net pots and catcliiug from 100 to 
200 lobsters each every night. These mere prosperous times, and yielded 
the inhabitants of the town a profitable income. The caryying smacks 
obtainedlarge fares and were kept busy. No marlred diminution in the 
supply mas noticed until about 1SG5, since which date there has been a 
yapid decrease in abundance from year to year, obliging the lobsteriuen 
to resort to other occupations for a liviug. In  1880 tlierewere only right 
men engaged in lobstering, and although they used the most improved 
appliances, their annual gross earnings were only about $60 each. 

On the coast of Maine, although the fishery is of much more recent 
date, it has already exliibited mauy nnfortm~nte changes, and in numer- 
ous places there has been a marked clecrease in tho avcrsge size of in- 
dividuals canght. The shore fisheries have also, iu some Gases, been 
well nigh exhaustej, and the fishermen forced to resort to more distaiit 
grounds. When the fishery first began, hoop.net pots wero in general 
use, but soon after the introduction of lath pots competition caused 
them to be gniversally employed. From year to year the fishermen in- 
creased the number of pots they used, and the custom of setting them 
trawl fashion rapidly came into vogue. These changes mere due to the 
competitions of tmcle, the desire to obtain lilrger catches and for one 
man to perform the work of two. The fishing grouuds mere straiiied to 
their utmost, and there was no fear of an overstock, as tlic canueries 
mere ready to buy a11 that mero not taken by the market smacks. 

. More recently the fishermen have begun to rcturn to tho old method of’ 
setting their pots singly, and why? Because they say tlic lobsters m e  
more scattered over the bottom, and that by altering tho po4tion of tlie 
pots every time they are set they fish better. But w h x  slioulil they 
be niore scattered now thaii formerly utilws they are more scarce 9 In 
1SG4 lobsters mcre 80 abundant at Muscle Xidges that three nieii tcnding 
forty to fifty pots each caught all the couut lobsters which oue sinaclc 
could carry to market, making s trip oncc in eight days. In 1879 thc 
same smack was obliged to buy the eiitire catch of fifteen men in order 
to  obtain full fares, and at times required to visit othcr localities to 
complete the load. 

Regarding the Booth Bay region, very nearly thc sanie may be said. 
As late as 1556 lobsters were very abundant about tho islands of Booth 
Bay Harbor, iirid the fishery was carried on close to tlic shoro in slight 
depths of water. The season lasted about six mouths, and each mail 
setting fifty pots could malm about $500 during the season. By 1869, 
the number of fisherinen having increased, however, the  season’s stock 
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mas recluced to about'9~175 per man, and the a\7erage size of ~ o ~ ~ s t e r s  
liad greatly diminished. This caused the fishermen tu  try farther out 
from shore, and tho fishery is iiov mainly carried on in depths of 25 to 
35 fathoms. The Facts of thesc changes were €uriiishetl from niariy 
places in this section between Cape S~nall Point and Peuiaquiil Point. 

The canneries have nndoubtedly largely influenced this result on the 
coast of Maine, as all sizes of lobsters large enough to pay for the 
handling are coxisuined, and the  ready market tliiis afYordeil has teinpted 
the fishermen to save erery specimen that enters their traps. It is uu- 
questionably this exteusive destrnction of the young t h t  lias hastened 
t l i u  decrease j but that the decrease is not solely clue to tlic presence of 
canneries is evidenced by the statemelits we hare already made re- 
garding other sectious of the coast. 

In tlie Sac0 district, although there are 110 caiineries located nearer 
than Portland, a smncli trade between the fishing grounds arid  the can- 
neries to t h e  eastmard has recently been started, : ~ i i t i  scver:tl witnesscs 
have testified to a marlietl Fdling OB in tlie pro1)ortiouate catch siiice it 
began. The average catch per nian is now about one-third what it was 
twenty years ago, and while in 187G a barrel of lobsters aver:tgecl G5 
by coiint, an average of 80 lobsters is now required to fill a barrel. 

On the New Hampshire coast the decrease for twenty years is stated 
to have been from 50 to 75 per cent. 

From Rhode Island and Connecticut we liave coniplaints regarding a 
decrease in abuudance and size of lobsters similar to those already noted 
from the more Northern States; but tlie statcnients we have given 
constitute but a small proportion of the evidence we 1i:ive obtained. 

That this evidcrice is unimpeacliable as to a geiicral aiicl litsting do- 
crease we woultl iiot now affirin, but to our m i i d s  i t  l i ; ~ ~  1) 
To press ZL definite and unf;~ror,zble opiuioii, Iio\v'cvcr, rcgnrdiug so CY- 

tciisive and valuable a fishery after tlie meager returus of a single in- 
vestigatioii, exteritliiig through oiily oue or two yenrs, would sc:ircely lm 
justifiable, but it lms seeined to u s  that public :Ltteiition slionld be now 
attracted to the subject, :IS it appears iu the light of tho Teulh Census. 

The fishery has liad such a rapid growth, aud the deiuaiids upon i t  
have 80 oxceeded its capacitj, that the probloui of weighiiig eviclciice 
has been somc\~liat difficult. The tots1 catcli of lobsters IiitS iiicrcased 
from year to year, bnt so h:is the nniiibcr of fisliermeii and tlic nuniber 
of traps used even in greator proportion, :iud the grounds liaro been 
eularged until they now cowr a11 exceedingly broad area, and cxteiid 
into deeper water than was ever c1re:tuiecl OS formerly in coririectioii 
with this fishery. The decrease in ilie average catch per tritl) n ~ i c l  I I ~ ; L I ~ ,  

io the ye:vly earnings aud in the average sizc of lobsters, lias kept 
pace with the iucrease in the fisliery; the insliore groriuds in iIiiLl1y 

places have becu nenrly clepleted, nuil in some of tlie deeper arrns tlie 
lobsters are so much scattered Ihatf it is no longer 11rofit:ible to w t  the 
traps in trawls. If a contiuuous and rapid c'ecrease shoiild be proved, 
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what can be done to stop it and insure tlie future prosperity ol' tlie 
fishery? Tlie task of remedgiug the evil will be much inore difficult 
th:m the proof of its existence, arid the qnestion is 0110 regardiilg which 
we have as yet no definite ideas. 

Past legislation has certainly not been w r y  effective, nor  can any 
lams avail much until the true character aiitl oxtent of tlie evil h i s  
been determined; i~eit~lier are lairs beneficial nilless I11t.y can be en- 
forced; an exceedingly difficult t:isli i n  the case of niiy fislicry. 

The question of artificiiil propagation lins been raiwl, : ~ n d  a few un- 
successful attempts have zilready been in:idc to c:iri*y it OIL Eiit llie 
failures have not been without caiise, ;is -we do not yet  ~ T C ~ I I  kriow t h e  
rate of growth of lobsters, or whether they rcquire six or :L tloise~r ycnrs 
to attain the adult size, which is ;h i i t  ten or elevcii iiiclics. Tinnie- 
diately after hatcliitig they swirn freely aboiit at the xurf;~cc of thc 
water, mil contiiiue their erratic mays of life clwiiig   no sf ol' tlic first 
seasoil, after which they settle clown upon the bottoin a i i t l  ; I R ~ U I ~ ~ C  t1ic.i~ 
fiitnre habits. 

The first task, therefore, which we suggest for the ~v.oultl-he bene- 
factor of the lobster fishery is a most tliorongli iiivrstigition of all 
points bearing upon the naturul Iiistory of tlic! si)coies, nl)oii tlie cliangc~s 
which have occurred in the fishing p ~ ~ ~ i i ~ d s ,  a i d  upoil tlio relatioiis of 
the total catch for each section to  the iiiirnbcr of fislieriiien a r i d  traps 
set, awl the average size of the lobsters t;iken. 

Wi h the census returns, soon to  be published, as a startiiig point, a 
plan of the work can be easily sketched oiit, and tlie figures there 
givm nay serve as a basis for future calculations. 

. 

!ZOGcIIEARlNG CARP IN ALIICACI[NE WATER. 

B y  E. S. STOVER. 

[From D letter to Prof. S. F. 13:iir(l.] 

Your request for specimens of young carp raised in alknli mater 
and sample of t he  water is receircd, a i ~ d  I shall take great pleasure in 
complj-ing. 

I received this  lot of carp from Mr. Mcnaiil at Lng1111:1, N. Mcx., in 
the cspriiig of 1883, he liilvillg received tlieni froin yon the  kill before. 
As it was the first in this part of New Rllexico I gave them soine very 
severe tests, ~iiuply to see if they were liardj- and woiild (lo i ~ c ~ l l  in  
alkali water. I dug a small hole in the ground t l ~ i i t  W:LS f i i I1  oE : iI lali ,  
the whole grouiid about being incrustetl with it, axid i i i  this Iiole which 
filled itwlf honi the surface water 1 pnt two (if' the earl), red ly  oxpcot- 
ing that i t  would kill them. Ca t  to  iiiy surprise they flourislicd iu it, 
and, i f  augthing, did lwtter tliail thoso wliioli I piit in the bnsiu of lllJr 

fountain whioli centaiiieci pure water frcim the well. 
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When winter came I took :dl of them (soiiio 18) arid put8 them in a 
large tank of piire cold n7ater fed hy a miudiriill liotn !I deep wcll, : ~ n d  
kept tlieiii there until April lafit without any food whatever, or with- 
out any mud or other substance for protection. The t;ink was about 10 
feet deep a n d  froze over several tiiiics cluriug the winter, the tlierniom- 
eter staridiug as low as 140 above zero for several weelis. Froin this  
tank I trxnsferred theni to  a shallow poiid dug iii the alkali bottom 
near by, wliicli has simply been supplied from tlie surface water drain- 
iug in through the quicksand. I n  th i s  pond a t  tho  age of two years 
and itfter such treatment they have bred, which I tliiulr proves aoucln- 
sively tliat they are a very hardy fish. I did not lose oiie of t h i n  dur- 
ing the tests or since. Since pnttiiig thein in thepoiicl I h:ive fed tliein 
liberally on coni-men1 mush, wheat bread, spoiled uhcese, &c,, aiid they 
have g r o w  wonderfiilly. I am coiificleut they will be a great success 
in  the Rio Graiirle Valley cind other parts of New Mexico. 

Tlie Rio Gr:~ude is well stocked with catfish, suckers, eels, and sev- 
eral other varieties. I am confident that carp mould do iiiiely in i t  also. 

ALBUQUERQUE, N. Micx.. August 10, 18S4. 

UO7.-ON TIIE UCARCITY O P  MACKEREL IN TIIE GULIL" OD? 5ATNT 
LAWIRENOE. 

Ry Capt. J. W. COEEINB. 

I n  view of the fact that tho reciprocity treaty with Great Britain will 
sooii expire by limitation, and that  it is possible aiiotlier ]nay be iiego- 
tiated, affectiug to a greater or less degree tlie prosperity of the fisliery 
iudnstries of the  United States, I assiiiiie tlint addition:il a i i d  re1i:ibIe 
iiiforniatioti relative to the mackerel fisliery in the Gulf of Saiiit Law- 
rerice may be of interest. The accumulatio~i of such data I I I ; L ~  enable 
tlie legislative a n d  executive delmtn~ents of our Go~~erumeiit to gain 8 

more coinpreheiisive idea of the subject under coiisit1er;Ltion aiid to os- 
tirnato more accurately than could otlierwisu be doiie t h e  probable gain 
or loss to  our .fishiiig interests by a reiiewal of the treaty on its foriiicr 
basis. It is not, of course, necessary for nie to  dwell 011 the well-hnowu 
fact that  the extraordjnary claiiiis made by Ceuada wlieli the treaty to  
which I have referred was iiiade, and also before 1110 Hdifkix Coinmis- 
,$oil, were based cliieflg 011 the assumption that fisliet irieii of  the United 
St;btes derived great profits froin being able to  participate in tlie irisbore 
mackerel fiaheries of tho Gulf of Saiiit Lamrence. Therelore I beg to 
submit the following facts relative to the inaclum4 fisliery of tlie. Gulf, 
aricl wliich I have obtained froin an interview with ins brother, Cilpt 
D. E. Collins, who returned last Saturday, August 30, from a erui? L* 

He left homo June  18, in the schooner Susie Ilooper, of this port, 
fully equipped for a mackerel trip, and carrying two purae-sc!ines and 

- t h e  G d f :  
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two seiue-boats. Together with many others of the maclrerel fleet that 
sailed about the same time, he r e n t  directly to the Gulf of Saint Law- 
rence, which he cruised over in all directions loolring for in:ickerel wher- 
ever he thought they were liable to be found. 

He estimates that a Beet of 200 New England maelrere1 ressels-the 
finest we 11:tve and commanded by the most expert and experienced 
fishermen-were in the Gulf seeking fish in every nook and corncr, 
whenever the weather permitted, Notwithstanding the utmost exer- 
tions that niigbt be expected from ambitious and capable men vere put 
forth, June and nearly all of July passed away without any maclmel 
being taken worthy of mention. Indeed, besore the end of July mavg 
of the fleet had become discouraged and left the Gulf, in some cases, I 
think, without a single barrcl of fish.’ Bowever, many vessels remained, 
and as late as July 20, while riding out a breeze” under the lee of the 
West Cape of Prince Edward Island, my brother countecl 110 other 
rnaclrerel schooners a t  anchor in the same place. It may be stated here 
that the weather during July was exceptionally rough, so much so that 
the vessels were compelled to seek shelter under headlands, capes, and 
in harbor, a considerable portion of the time. Some ldf-dozen stroiig 
gales occurred during the month. AS a matter of course, this k i d  of 
weather hindered seining operations, and what is worthy of reinark, iu 
the fact that the vessels on our own coast a t  the same time were hindered 
little if any by uuhvorable weather. 

In the latter part of July the Gulf fleet saw some inackcrel about 
Tignish, Prince Edward Island, and on the New Brruiswiclr coast 01)- 
posite, in the viciuity of Miramichi Bay and Escumiuac Point. A Sew 
good cutches were obtained by the lucky oiies, but tliese we're excep- 
tional, the majority getting small catches or nothing. The Susie Hooper 
took 3 7  barrels. As soon as this “spurt7’ was over she went to Bradelle 
and Bank Orphan, where from Tuesday, August 4, to Saturday, August 
5, sho took 150 barrels of mackerel. These were the last she caught, 
though slie remained in the Gulf three weeks longer. These fish were 
talren about 35 to 40 miles from the land, Perce Hills being just dis- 
tinguishable above the water. 

Leaving the locality where the fish had been talren, as  no &oIe could 
bo seeii, the Susie Hooper stood to the westward, entered Chaleur Bay, 
and August 10 was a t  Paspebiac. On the followiiig dag die s;iiled out 
of Chaleur Bay, stretched across to North Cape of Prince Edward 

. Islaud, and then worked down the nor121 side of that island until she 
reached East Point a few days later. It goes without saying :bett a 
sharp lookout was kept for schools of mackerel, but none were seeii 
until she was near East Point. During the remainder of her stay in 
the Gulf the Hooper crhised about the south sick of Priice Edward 
Island, from Eastern Point to Gcorgetowii, and in  Saint Georges’ Bay, 
north of the entrance to the Strait of Canso. As previously stated, noth- 
ing was added to the fare. 
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My brother tells me that the schools of fish about t4e northeru part 
of Prince Eclmaril Island, that were taken near the last OS J uly, were 
composed largely of liwring, comparatively few maclierel being iuixed 
with them. There were c11011g11, bower-er, to tempt the eager fisher- 
men to set their apparatus and to take the risk of having their seines 
torn on the bottom. The mackerel, both there and about the southerii 
part of the island, were generally in such shallow wetor that they coultl 
not be caught iu sciues, since the latter would catch 011 the rocky bot- 
tom. Riid i t  often happened that the fishermen had the mortifying ox- 
perieuce of seeing their seine torn to shreds and the madrere1 they liar1 
surrounded uiaking their escape through the holes, On one occasioii 
Capt. Soloinon Jacobs set his seine in the shallo~v water 08 George- 
towii. I t  caught Soul of the bottoni, was torn all to pieces, and oven 
tlio purse rings were stripped 08. Auothar source of annoyance was 
the horse mackerel, which were very abundant, a’nd which often inter- 
fered to hinder the fishermen from making goocl hauls. On :I certaiii 
occasion Capt. John Y. McP;Lrland had sounded out a spot of clear 
bottoiri where lie could shoot his iiot without fear of having it torn on 
the rocks. I‘Vatching his opportunity he at ‘length got ;I chance to sot 
his seine around il fine sclrool of mackerel. While i t  was being pursed 
up he saw the fish passing into the net beneath theboat’s bottom. But 
the’ sequel proved that the smaller fish wera being driven by horse 
m;ic:kerel whioh had a180 entered the seine, and when they found theni- 
selves enclosed by a circle of twine, they medo a desperate rush, tear- 
i u g  their way through the net in all directions, uot only injuring the ap- 
paratus very seriously, but a’t tlie same time causing the escape of the 
inaclierel tliat otliermise would have been captnfed. 

Resides all this, the maclcerel did not u show up” well in the Gulf, 
and, as a rule, could not be seen for longer than five minutes a t  a time. 
In consequence, the fishermen had scarcely time to get into their boats 
and leave their vessel’s side, after seeing a school of mackerel, before 
the fish disappeared and perhaps not to be seen again. 

The iuaokerel that mere about tlie North Cepe of‘ Prince Edward 
Island, early in Augnst, :tpparently moved down tho north side of the 
island. These were followed by a fleet as fiir as Dast Point. It was 
supposed th;Lt schools of tho same body of fish were seen, a t  a later 
dnte, August 15 to 20, in Saint George’s Bay, off Oape Jack, a t  the 
northern entrance of the Strait of Omso, and even in the strait itself. 
These fish, of vhich only inomentary glimpses were obtained, were sup- 
posed, and doubtless correctly, to be making their may out of tlio Gulf. 
But wbetlier or not they were the satno mackerel that had been ob- 
served :I short time previously off North Cape, is, of conrse, impossible 
to  determino, though this is the opinion of inany of‘ the fishermen. 

To sum up the results attaiuecl, up to this date, we liave the following: 
Of the fleet that went to  the gulf, some fifteen or tmerity vessels have 
obtained fares ranging from 300 to 600 barrels of mackerel; three- 
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par ters  of the fleet haye made losing voyages, and a considerable 
number of these have 0 1 - 1 ~  from 10 to 100 barrels for their season's 
work. 

As ail illustration of the difficulties aut1 uncertainties atteudiug tho 
Gulf fishery it inay be stated that Capt. Eberi F. Lewis arrircd yester- 
day, after spending tlie whole siitniner in" the bay, with only 45 barrels 
of mackerel. Aud when my brother cmic through Causo, Aiigust 22, 
Capt. Solomon Jacobs was reported to have less thaii 1 0 0  barrels. 
Ercn these had been taken recently, for wlien Captain Jacobs was in 
Causo to rcfit early in August, after 'having speiit nearly two months 
cruising iii the Gulf, i t  was reported in the press that his entire catch 
to tliiLt time axnouiited to but one trout and a single mackerel. 

Couc;idering that Captain Lemisantf Captain Jacobs h a w  for the past 
flve or six Xears been t h e  '' high-line" niackerel fisherinen of the United 
States, aud that both of them have inilde catches and stocks that bavo 
iiever been eqtiallcd by any others, it will be easy to see that the failure 
of the Golf inackerel fishcry is due to causes that niay be considered 
unsurinountable. A better idea of this subject can, in my opinion, be 
gained from the foregoing statements than might be obtaiiied from a 
great I ~ R S R  of data of tlie ordinary kind. For iu the majority of c:ises 
it is clearly slionw that akill, tact, knowledge of the grouuils, arid the 
most deterniined energy, have utterly failed to accomplish results t1i:it 
might reasonably bo looked €or where the conditious are et d l  favorable. 
It is worthy of remark that, iii the w a n  time, the vessels on our own 
coast-chiefly in the Gulf of Mniue, B fern at Block Island-hiLve niaclo 
exceedingly large catches. I thiuk i t  would not be an exaggeration to 
say that 1,500 to 2,000 barrels OS maclierel h a r e ,  iii sove~al instances, 
been talien by n single vessel since the middle of June. And in solno 
cases suhoouers have left tlie Gulf of Saint Lamrenee almost empty, 
and ten or twelve days latrr hare arrived iii Glowester with a full fare- 
300 barrels or ~xj~wnrd~--cnuglit 0% our own shores. 

In  this connectioii I desire to ~~ ien t ion  that Cnpt. 8. J. Martin, tho 
Fish Cornmission agent, has  dorie the Gloucester fishermen n very im- 
portaut service by replying to telegrams sent hiin from ports in the 
Gulf of Saiut  LihTvroIice, aud by acquainting the skippers of some of tho 
vessels wi th  the state of athirs a t  home. Peeliug assured that the  in- 
forination he sent was reliable they acted upon it, arid immediately left 
the gulf. In some instances that have come uiitlcr my 0bserv:ttion theso 
vessals arrived in Gloucester with full fares, cauglit in the Gulf of 
Maine in less tlian two weeks after getting the news from home. It is 
difficult to estimate correctly I IOW much good may have beeii doue, for 
news sent to one skipper iniglit influence the action of 21. doxeii others, 
mlio, lmoming the first had sent n dispatch of inquiry, would nntnrally 
wait to  learii and profit by t h e  reply. 

GLOUGESTZE, NASS., i3cptevdwr 1, 1884. 
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208 NBTEW 0 X  T B B E  L?I(CQ)TUBX IIERRING FISNERIEH. 

B y  71'. F. HeOPSEIR'I'SON C A R E .  

[FWIII D lcttcr to Capt. J. W. Collins.] 

The 1ierrii;g fishing is now in fill1 swing; there never before mere 
bi~oivrt anch ta1ic.s. Bancy 4,000 cram of herriugs thrown into Brazer- 
burg baj-. The prices wcrc very low this last  week, in fact will not pay 
the near  ; u i d  tear of gear. Olio thing that is operating very impo- 
rionsly agaiiist the iisliing is that  :I great niarty fishermen in the north 
iisc :L Y L T ~  sni:iIl ntcsliecl net. They go 35 to 50 iniles ofl' to meet the 
sbo:ils, :11trl i l l  most cascs tom in. This is a t  the beginuing of tho sea- 
SOH. 'Ute fish are tlicit too oily, not fit to cure for the continental 
~~i i t ' l i e t ,  a i i c l , .  iii short, tlicy :ire perfect rubbish. The English markets 
11:~vc' beco 1):ickcil itli this stuil; selling a t  12 for a puny .  Nom, when 
tlic fiitc, I:irgc, iunt i i i~c l  Iicrriitg go into tho  market, tho buyers object 
t o  giyiug :L clccciit 1wiw for them. They have  got up B cholera ware, 
80, for tliese two reasons, fisheriiien and a11 concerned in the herring 
bnsiitcss :we having ;L hard tiiiie of it. 

B~~C\VICII-ON-T\V~:ED, ENGLAND, August 11, 1884. 

Q00.-P~bBIPdPH8E.Pll4II"G AT C A P E  MAY, N E W  JERSEY. 

B y  &.'HeEHBGEgfkHCJrL w. TKUE. 

Ciimtor  of d h n m a l s ,  U. S. iVational i!.ftl8eUin, 

Having rcceircd an iiivitntioii froin the officers of the Cape May Por- 
poise Oil :uid Fishing Company to inspect their operations, I visited the 
locality i n  iiiidillc of tlia present inonth. My assistant and inj-self re- 
ceived :ill possilde coiirtwy during our' visit, and 1 would here rexiem 
t h e  tli:iiilrs wliioh I o G e r ~ l  v ~ r b i ~ l l ~ r  to tho presidont of the above-named 
coin pany. 

Tlte sl)ccies of porpoise captured is Iriiown to science as Tursiops tur- 
sio, an(1 althonglt, so Par a s  I coultl ascertain, our fislierrnen have no 
cwnrnon II;IIIIU for it, it  111:q-, at least for the proseut, be designated in 
Eiiglisb :is t h e  Eottlij iioho clolpliiri. It readies a length of 10 or 11 feet 
wlieii full-grown. The color of tho back sild i!ectoral :~nd dorsal fius is 
a gray of grcntest or lcss tlepth, while the belly is pure wliito. The 
beali is rntlier sltort, : i a c ~  stout, atid there are forty-four or forty-six teeth 
in each j ~ w .  Tlic spcuics is one of' the cointitoitest in the North Atlantic, 
ocwrriitg both on our coasts and those of Europe in great abunilance. 

The! c~oin1):iiiy W;IS oi.g:iiiizcd c:irly in tho prescnt year principally by 
gcutleincn of Cape May City. Although tho capital invested i s  con- 
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siderablc there have been large drains upon i t  for apparatus for experi- 
ments, some of which have not led to satisfactory resnlts. The fishery 
was commeiiced with two steamers, but i t  was f&nd upon trial that the 
nets could be better managed by the use of one steamer and several 
small boats. The tugboat now employed is of fair size, but is consid- 
ered to hare too much wood-work above deck, which prevents the nets 
being properly stowed. The tug is accompanied by two yawls and a 
surf-boat. The crew consists of‘ about tweIve men. Two kinds of nets 
hare been experimented with, one having wings and a w r y  long, nar- 
row pot (thus somewhat resembling in form a fyke-net), tlie other being 
a siuiple net of stout twine with large mushes. The latter net is the one 
a t  present in use. With it is employed another net having fine meshes. 

The method of the fisher3 is a simple one, arid consists merely in 
patrolling the shore with the steamer and surrounding by iueans of tho 
nets any scliool which is met with near land. The coarse-meshed net is 
paid out around the Kchool sowewhat in the manner adopted in the 
men~adeu fisliery, anti the fine-meshed net is then run around insicio 
the first. The me of this second net is to entangle and drown the por- 
poises as well as to prevent their breaking though the coarser net. 
The ends of both nets arc brought to land, aud the hauling-in is done 
from the beach. 

I n  the haul which I witnessed a school of about twenty-five porpoises 
was surrounded, but unfortunately three of them, in their efforts to es- 
cape, rolled up the nets a t  the bottom and allowed the rest to escape. 
Tlic bottle-nose dolphiii does not attempt to jump over the iiet as the 
(( puffing pig” (Plbocmna communis) does, but seeks to escape by diving 
beneath or breaking through it. The company has thus far captured 
over two hundred specimens. 

The prodkcts obtained are oil, hides, meat, and fertilizer. All por- 
tions of the body are utilized. I was informed that the blubber seemed 
to be growing thicker a t  this season. The hide and blubber are re- 
moved together. The skin is then laid on an  inclined currier’s board 
and the blubber shaved off and dropped into a tub below. The oil is 
extracted by heating the blubber in large boilers. Experiments have 
also been made in cold-pressing. The dressed liides are sent to Newark, 
N. J., to be tanned, and the flesh finds a market in Philadelphia. The 
bones and other refuse go to form zt fertilizer. 

The energy with which the fishery is prosecuted merits success. 
There are many difficulties presented by a new entorprizeof this char- 
acter, which are not encountered in long-established industries. 

There is a crude porpoise fishery a t  Hatteras which has been iri exist- 
ence many years. It is my intention to visit the locality duriug the 
coming fall, for I suspect that the species of porpoise captured is en- 
tirely distinct from that taken at Cape May. 
U. 8. NATIONAL MUSEUM, August 26,1884. 
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Vol. IV, No. 28. Washington, ID. C. Sept. 29,1884. 

910.-NOTE UPON THE E F F E C T  OP RIQII PUESSURES ON THE VP- 
T A C I T Y  O F  M l n U T E  P S E B R - W A T E U  AND @ALT-WATER OJZGAN-. 
flJMS.* 

I 3 Y  A. CEmTES. 

I have the honor of presenting to the Biological Society the note 
which I deposited in the Academy a t  its session of March 17 last, onl 
the culture under shelter of germs from the waters and sediments 08 
the Travailleur and tho TaIisman. (Compte8 rendur, No. 11, p. 0 0 . ) )  
On this occasion I ask permission to give a brief review of some new 
experiments which I have made with various microscopio organisms by;- 
subjecting them to high pressure for a period \-ar;ring from seven hours 
to seven full days. This communication will, I hope, tend to  lessen, if‘ 
not to cause to dispppear entirely, the differences, more apparent thaut 
real, which Dr. Regnsrd pointed out at the last session between t h e  
conclusions reached by his experiincnts and by mine. Thus I fully 
agree with Dr. Regnard’e opinion (( that  the infusoria of the surface of 
the sea could not, without d o m  acclimatization, live in the depths, an& 
that for these parts, 11s for all tho others, there must be an abyssal 
fauna.”. It is nevertheless true that our experiments differ, both as to, 
the aim me have in view and tho conditions under which they have. 
been made. 

As far a8 I am concerned I havo macle it my aim to flnd out by what 
processes organic matter has been reduced to an inorganio state in the 
grwt  deplhs of the sea. After tho  expedition of the Travailleur, in  
18S1, I a t  first searched directly for ‘4 microbes ’7 by examining micro- 
scopically the sediments obtained by osmic wid and treated with color. 
ing reagents. Not flnding anything by this process, I had recourse too 
tho method of cultivation ; but from the very beginning I toas €uUy 
aware that it woald not be capable of prodacing genuine microbes 9’ 

from great depths, like those from the material gathered by the Talis- 
man, but that I would hare to place thew “microbes” under their 
normal conditions of physiological raotivity. It is difflcult to produce 
these conditions, and it is only by way of experiment that I a t  flrst 
sought to ascertain the effect of high pressure on unicellular oagan- 
i s q  both infusoria and 4‘ microbes,” which we flnd near the surface. 
L had also to study how to avoid sudden preseure and a sudden s t o p  
page of pressure, which in nature occur only by way of accidents. 

A t  my request, and by t,he kind interceesion of Mr. Uailletet, Mr. 
Ducrutet has slightly modiflvd the regulations for using his apparatus, 

* De I’aclwn dea hautce prcrdone air la vitalitif dea mloro-oc.gccn9mea d’mw donce et d’rau 
de mer. Psriu, 18114. Trunalntod from tho Fronch by HERMAN JACOBSON. 

Bull. U. 13. F. O., -28 
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In the apparatus which I use there are two receivers and two manom- 
eters instead of one. The redeirers are either isolated or placed in 
conimnnication, just as it is desired, by means of a stop-cock, which 
allows to accumulate the pressure or to decrease it, without too many 
precautions, in the first receiver. One can then, by means of tho stop- 
cock, transmit the effect which has been obtained from one receiver to 
the other, as slowly as i R  desired. Thus in all my experiments, except 
when I made a mistake, it has taken nearly half an hour to rise from 0 
to 500 atmospheres, and ‘z+x versa. In  order to reproduce still more 
completely the conditions of nature, I hare endeavored never to exceed 
from 400 to 800 atmospheres, which represent the ayerage pressure of 
the depths explored by the snbmarine expeditions. 

If I have rightly understood Dr. Regnard’s different communications, 
these conditions, except as regards the experiment of which he has 
given an account at the last meeting, di&r very materially from those 
which he sought to produce. No wonder, therefore, that the results 
obtained by me differ from his. 

By working in the manner indicated, and always taking care to de- 
termine beforehand the species of infusoria or small organisms which I 
subjected to pressure, 1 have obtained the following results : 

At a pressure of 100 to 300 atmospheres, maintained for seven, twenty- 
four, forty- eight and seventy-two hours, certain organisms were killed ; 
others came out of the apparatus as lively as they entered; others again 
fell into that state of latent life of which Dr. Regnard speaks. At 460 to 
500 atmospheres the number of lire organisms decreases, and that of 
dead organisms, or those which have fallen into a latent life, increases. 
In the first euperimebt-of which I hare  already given an account to the 
academy-the Ohlamydococcus pluvialis, when subjected for seven hours 
to a pressure of 100 to 300 atmospheres, all came out of the apparatus 
as lively as they were when put into it. The majority of the other in- 
fusoria had died. In  a second experiment, prolonged for forty-eight 
hours, at a pressure of 300 atmospheres, fresh-water infusoria, su.ch rn 
Paramecium co@oda and ‘Vorticelles, had fallen into a state of latent life; 
others had died. On the other hand, Euplotes charon, Eiiplotes patella, 
and Pleuronema marina, inarine infusoria, had remained pctive. Other 
species, especially Holosticlia $ma and AcfinopI1wys, had died. 

It In the Iast experiment which I made, fresh-water organisms were for 
thirty-six hours subjected to a pressure of Ei“0 atmospheres. When 
taken from the npparatus moRt of the Cldamydococcus appeared to have 
fallen into a state of latent life ; some had died, and others were still 
actire ; but entirely green individuals had resisted in greater number 
than those whose chlorophyl had begun to assume a, red color. In  the 
same tubes I mas able to show to two of your colleagues, a quarter of 
au hour after they had been tiken from the apparatus, rotifers in full 
iLctivity. The tardigrades, which had fallen into a, state of latent life, 
revived more slowly. In all the experiments certain ‘6 microbes,” vhich 

g 

‘ 
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were very numerous in the tubes, when subjected to. pressure disap- 
peared, others moved about as soon as taken from the apparatus. 

It appears, therefore, that under the conditions which I produced, 
the eEects of high pressure vary not only between the digerent species 
but also between the individuals of the same species. I t  seems, more- 
over, that it makes a great difference whether the pressure or stoppage 
of p:essure is more or less rapid. It is therefore not impossible that 
with a stronger pressure continued for a long time no surface organisms 
mould survive, but that’they would all indiscrimidately die. This should 
be proved by experiments. 

I cannot pass in silence the effect of high pressure on the carbuncled, 
charred ‘6 bacterid.” With Dr. Roux we subjected carbonaceous blood 
to a pressure of GOO atmospheres for e period of twenty-four hours. This 
blood retained all its virulence, and experiments made with it proved 
entirely successful. 

It will be seen that in none of these experiments had I touched the 
problem of fermentation or putrefaction. The experiments made by 
Dr. Regnard with yeast seem to agree with what is already known re- 
garding the sleep of the mycodermic cells which are found in sparkling 
and sugared wines. At a certain given moment these cells no longer 
decompose sugar, either because they have become subjected to the 
paralyzing action of carbonic acid, or because their food gave out, or, 
finally, because-as Dr. Regnard’s experience also seems to prove-the 
pressure produced by the tension of gas hinders the fermentation. But 
it may also be aeked whether other ferments, especially those possest+ 
ing much body from great depths, do not obey other laws. This is the 
problem which at the present time engages my attention, and which ‘I 
am endeavoring to  solve. 

SlL-ON THE ROARCIITY O F  MACIKEREG I N  TIIE GULF O F  SAINT 
LAWRENUE., 

B y  Capt. J. W. COLLINS. 

, The results which have been obtained in the mackerel fishery of the 
Gulf of Saint Lawrence by American vessels cluring the present season, 
are clearly and forcibly set forth in the foll~ming notes and sworn state- 
ments of captains, for which I am indebted to Oapt. Fitz J. Babson, 
collector of customs at Glouoester. These facts, which may well sup- 
plement those already submitted concerning the same subject, dem- 
onstrate in the strongest possible manner that so far from deriving 
any benefit from a participation in the fisheriee of the Gulf, the vessels 
of New England have suEered a severe pecuniary loss by leaving our 
own waters. It is worthy of notice that of the reports obtained from 
ten vessels three came oGt of t?be Uu7f wit?mwt a single barrel of mackerel, 
and of the catch made by the other seven schooners, only 60 barrels 
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oj’$sh were talien within the three-wile limit. It is also noteworthy that 
the captains who have submitted and sworn to these statements are 
lrnomn to he experts in the niackerel fishery, their vessels are among 
the finest of the New England fishing fleet, they carried large and ex- 
perienced crews, and in every instance when they did not come directly 
home from the Gulf, they succeeded in catching large fares of mackerel 
in a few days off our own shores. The vessels all belong to the Glou- 
cester fleet. 

Taken in their chronological order, we have first a statement from 
Capt. Stephen B. Cole, master of schooner Delia E. Norwood (74 tons, 
16 men in  crew), who arrired from the bay of Saint Lawrence July 
19, having been cruising for three weeks in the Gulf without catching 
any mackerel. 

‘ 6  We were in all parts of the bay, and did not a t  any time Reo any 
mackerel. In coming from the bay and while on the coast of Maine, 
we took 374 barrels of mackerel, [worth] about $1,600. 1.consider 
that  we lost by going into the bay $3,000 a t  least.” 

Capt. William W. King, master of schooner John S .  Bray (79 tom, 
16 mcn), who arrived in Gloncester, July 27, from a six weeks7 trip to 
the Gulf of Saint Lawrence caught only 15 barrels of mackerel in the 
gulf, none of which were taken inside the three-milo limit. The follow- 
ing, dated Gloucester, July 30,1884, is the stateinent of Captain King: 

“When I first went into t h e  bay [Gulf of Snirit La.wrence], I went 
to East Point, Prince Edward Island, where there were about 17 
American vessels; never got 8 mackerel or saw one. Prom there went 
to North Cape [P. E. I.] with the fleet [but] got nothing there; then to 
West Cape, Prince Edward Ietmd ; got nothing there ; came back to 
Malpec; went down the “bend” of the island; from there to Margaree 
I Island], Cape Breton shore ; got nothing ; went to Cape George Bar  ; 
went to North Cape [P. E. I.] again ; from there to Escumiiiac; got 
nothing this time; came back to Cascumpec and got 15 barrels [of 
mnckerel]. One vessel, the Isaac Patch, took 36 barrels [of mackerel], 
which were all that were taken to my knowledge. We were [purse] 
seining; did not Bee a vessel booking or hand-lining for rn:wlrcrel 
while in the bay. Saw no large boclie8 of mackerel anywhere. Saw a 
few mackerel in scliools containing from one to fire or sixbarrels. 
Comipg back, off our own shores, aaw large bodies of mackerel, and 
took 250 barrels between !Mount Desert and Seal &4and. 

“It is my judgment, based on an experience of ten yeam’ successive 
fishing, that the mackerel off our own shores are always moving iu 
large bodies, and are available for seining, but when t h y  go into tho 
Gulf of Sitint Lawrence they break np and ecatter for food, and in this 
condition are not available for seining. 

’ 

- 
Tho Gulf of Suiut Ls-srenco is nlniost always spoken of by the fishermen as “The 

Bay,” or the ‘‘ Bay of Chnleur,” sometimes as the “North Bay,” and ii’ore mroly by 
the usme of Gulf. 
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FVlien the hand-line or hooking process waa the only means used 
for taking miwlrerel there were five or six hundred vessels in the Gulf 
in one fleet, and by the large amount of bait thrown by them the 
mackerel were brought together in large quantities. But uncrer our 
prescnt meiins [system] of taking, viz., seining, no bait is used, and 
couseqitently tho gulf mackerel fishiug is worthless and useless to the 
Arqerican fiehenuen. 

L L  WILLIAM W. KING.” 

Uapt. George H. Martin, ma_ster of the schooner Ethel Maud (77 tons, 
16 meu), of Gloucester, arrived home July 30 from the Gulf of’ Saint 
Lawrelice, where he Npent a’week without having taken auy mackerel 
at all. Captain Martin made the following statement : 

6‘1, George H. Nartin, mmter of the schooner Ethel Maud, of Q-lou- 
cestcr, do hereby say on oath that I have just  returned home from a 
mackerel trip to the Gulf of Saint Lawrence ; that I wm unable to pro- 
cure a single barrel of mackerel in the bay, but on my way home I 
secured a full trip off Mount Desert. I gare the gulf a full trial for 
the taking of mackerel, and from q y  own porsonal observation, an$ 
froin all that I could ascertain, I do not consider the fishery of any value 
whatever to our peopk.’’-GEORGE H. MAEWN. 

“PSworn and subscribed before me thifl 30th day of July, 1854.”-F. 
J. BABSON, collector. 

Capt. George McLain, master of the schooner Henry Dennis (91. 
tom, 16 men), arrived at Gloucester, July 30, from a six weeks’ cruiee 
in  the Golf of Saint Lawreuce. He brought home 148 barrels of mack- 
erel, of which none were taken inside the three-mile limit. Captain 
McLain gays, ‘(1 do not consider the gulf fishery of any value what. 
ever to our people.” 

Capt. WilIiam P. Gray, master of the schooner Oommodore Boote 
(61 tons, 10 meu in crew), who.arrive,d July SO from 8 trip to the Gulf 
of Saiut Lawrence, makes the following statements : 

4‘ I, William P. Gray, master of the schooner Commodore Boote, of 
Glouwstcr, do hereby on oath depose and say tlmt I went from Glou- 
cester on a mackerel trip bound for the Gulf of Saint Lawrence ; that 
I took 180 barrels of mackerel 16 miles o b  Cape Sable, which I landed 
a t  Halifax, Nova Scot,ia, and sent home; thence I proceeded into the 
Gulf of Saiut Lawrence, where I passed Bix wwks ; that I went ttfl over 
the bay7 giving it D complete trial for the taking of ,mackerel, and only 
succeeded in takiug 30 barrels of mackerel. I consider that I am $3,000 
stock out by going into the bay for’ mackerel, and I do not regard the 
gulf fieheries of any valuo whatever for this season. On the contrary 
they hare proved a big oubet.”-WILLrAN P. GRAY. 
‘‘ Sworn and subscribed before me  this 30th day of July, 1884.”-F. 

J. Busow, collector. 
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Capt. Merrill B. Eing, master of schooner M. 5. Ayer (76 tons, 10 men 
in crew), arrived at  Gloucester July 30 from a cruise in the Gulf of 
Saint Lawrence, where he spent four and one-half weeks seeking for 
mackbrel, but without taking a single barrel. Captain King makes the 
following statement : 

6‘ ComiDg home, ofT Mount Desert, Maine, took 370 barrels of mack- 
erel. The going to  the Gulf of Saint Lawrence was a great damage to 
me, my loss of time and failure to take any mackerel making a loss of 
$3,500.” 

Capt. Joseph I. Tupper, master of the schooner Jennie Seaverns (107 
tons, 16 men), arrived in Gloucester August 15, from the Gulf‘ of Saint 
Lawrence. He caught only 55 barrels of mackerel during the eight 
weeks spent in the gulf, none of wliich were taken inside the three mile 
limit. Capt. Tupper says : 

6 L  On returning from the bay, and on the coast of Maine, we caught 
400 barrels of mackerel in six days ; value of which is $1,800. I regard 
the pecuniary damage to me by reason of going to the bay a t  $4,000.“ 

The schooner Landseer (94 tons, 1 G  men in crew), Capt, James Mc- 
Donald, arrived in vloucester August 21, having spent two months in  
the Gulf‘ oE Saint Lawrence, during which time 105 barrels of mackerel 
mere caught, 50 barrels being taken within the three-mile limit. The 
value of these fish caught within 3 miles of the shore, exclusive of the 
cost of barrels, salt, packing, and inspection, was $250. Captain Mc- 
Donald tersely sums up the results of his trip to the gulf in the follow- 
ing sentence : 

L L  I regard my loss by reason of going into the bay a t  $2,000.” 
Capt. James L. Anderson, master of the schooner William H. Jordan 

(86 tons, 18 men), who arrived in Gloucester August 20, stated that he 
spent four weeks in the bay, but caught only 30 barrels of mackerel. 
On his way home he took 300 barrels of mackerel in ten days’ fishing 
off the coast of Maine. He owns another vessel, which remained on this 
coast, apd he says of her: 

“My other vessel caught 1,030 barrels of mackerel while I was in tho 
bay.” 

Uapt. John P. Aiken, master of schooner Bartie Pierce (90 tons, 17 
men), returned to Gloucester August 25, from a five weeks’ trip to the 
Gulf of Saint Lawrence, where she took only 20 barrels of mackerel. 

When it is understood that statements similar to those given ~ b o v e  
might be multiplied by taking the testimony of almost every fisherman 
that has been engaged this year in the ma\okerel fishery of the Saint 
Zawrence, it will be easy to comprehend the fact that while the method 
of taking mackerel with purse seiues remains in rogue, we can count 
on deriving little or no benefit from a participation in the in-shore fish- 
eries of the British provinces. 

GLOUUESTER, MASK, 8eptember 9, Lb4. 
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!212.-T\VO IIUNDRED T O N S  O F  D E A D  FESH, RIOSTLY PERCH, AT 
LAXE D I E N D O T A ,  WISCONBIN. 

B y  PHIL0 DUNNlNO anid others. 

We take the liberty of addressing the United States Fish Comniis- 
si011 upon a matter of some concern to this conlmunity, ant1 do so upon 
the assiiraiice of Dr. Philo R. Hoy, of Raciue, and Governor Rusk, that 
the matter will receive favorable consideration: 

Madison lies between two of a series of four lakes, the larger one of 
which is known a8 Fourth Lake, or Lake Mendota,and the smaller, Third 
Lake, or Lake Menona. The discharge of water is firom Fourth Lake into 
Third Lake, and 80 on from Second to First Lakes to the Rock River. 
All of these lakes are well stocked with fish; perch, pickerel, white 
and black bass, whitefish, aud some other varieties. The siiine fauiilies 
of fish are found in each lake. 

About two weeks since, the perch of Fourth Lake commenced dying 
in all parts of' the lake. As they came to the Rurfiwe they rvere driven 
by the waves to the shore. Great numbers have been driven upon what 
may be called the city shore, becoming very off'ensive. Probablj. upon 
this shorea greater portion of fish have been driven than upon other 
parts of equal length of the shore of the lake. What m e  designate 
as the city shore is probtibly three-quarters of a mile in length, awl its 
form, together with tho prevailing winds, have tended to bring upon it 
R somewhat greater portion of the fish thaa have gone to the other yor- 
tions. The city has had a force of men coustantly employed in the work 
of burying the fish as they come in. The force has averaged from 
twelve to fourteen men with teams. On one day thirtyeight were em- 
ployed. It is estimated by the street superintendent that he has buried 
in excess of a liunclred tons, calling a wagon load with fllouble side- 
boards a ton. The fish dying are mostly perch. Latterly quite a num- 
ber of mhitefisti have beeu fionnd with the perch and efew suckers and 
white bass, but no more of tbe varieties of fish other than perch and 
whitefish than we expect to fiud each year. The perch will average 
about a quarter 9r a third of a puucl in weight. Aday or twosincesome 
perchminnows were noticed to be dying. We are told that the dying 
continues up to t h i s  time. We are inclined to think that fully 100 tons 
hare been buried, but mb feel quite justitfed in saying that 76 tons have. 
The kake is from G to 8 miles long-8 at the greatest length-and from 
2& to 6 miles wide--6 ctt the greatest width. Assuming that trrice or 
three times as many fish at8 have been buried lie upon other parts of 
the shore, tho destruction of fish, chiefly perch, is fully 300 tons. Can 
sou explain the cause 0 

Although the flow of water is from Fourth Lake into Third Lake, and 
so on, the fish in Third, Second, and First lakes aro not as Jot affected. 

3 .  
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A small quantity of sewage (that i s  from a few private sewers) is dis- 
charged into Fourth Lake j also some chemicals from the laboratories of 
the State university, aid also a little gas tar from the insane asylum 
gas works situated on the north side of tho lake opposite the city. Tho 
sewage, waste chemicals, and tar &ro put into the lake a t  threo poiiits 
each remote from the other. Bot it is also truo that a much larger 
amount of sewage is dischared into Third Lake, in volume not less 
than three or four times that which is discharged'into~~ourth bake ant1 
as well a8 some gas tar. 

Dr. Hoy mas called here, and has made an examination of the fish. 
His report upon the same is to be sent to us  later. He is also to write 
you upon the subject. Professor Birge, of the State uniremity, is said 
to have made some examinations d60,  and is reported. to have sent the 
results of his examination to you. 

By express we send you a jar containing several of the fidi taken just  
,before death. We hopethat your examination of these fiNh, with tlioaid 
of such suggestions as .Dr. "0s and Professor Birge may make, will 
put you in possession of t h e  facts of the case sufficiently for an opiiiiou 
as to the cause, and if possible enable you to suggest a remedy for th i s  
calamity. It mere a calamity if i t  werc msroly tho loss of tho fish, but 
there may be in it also a threat of sickuess to our people. In passing 
upon this matter will you be good enough to give your opinion upon 
the significance of this as threatening sickness. 

It may be proper to state that various suggestions have been made 
as to the  muse of this trouble. One i s  that s small worm attacks the 
gills or throat of the fish ; a worm is said to have been taken from a 
meed upoii which the h h  hac1 been feeding, tho weed being follnd to 
some extent in the intestines of the fish. Another is, that it is caused 
by a parasite feeding upon the gills. Dr. Hoy undertook to analyze the 
water of the lake, and reports i t  nearly as pure as the artesian water 
with which. the city is svpplied. 

It is also said that in years past the fish of this lake in coti~iderable 
numbers have died. Every year there are some dead fish. I n  or about 
1844 the whitefish came ashore in quantities BR great as the perch now, 
and on several occasions fish in  considerable' numbers hare come 
ashore. (philo Dunning, State Commissioner, and B. J.. Stevens, Major 
of Madison.) 

MADISON, WIS., Augmt 4, 1884. 

THE DEAD PERCH IN WISCONSIN.-A singular disease is nff'ecting 
the perch in the lake here, which I am unable &a yet to account for. 
They are dying iu great uumbers. Aboot 200,000 hare died in the past 
two weeks. They show no trace of tiingus or other disease. The only 
thing which is unusual about them is  the gills, which, with the liver, 
are gorged with blood. Whether that is abnornirrl for a fish which dies 
of disease, I do not know. There is no fuiigud, the dsing fish having 
a perfectly clear skin; they are fat or lean, male or female, full or fastiug. 
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Perch are about the ouly fish that are dying; a t  leaet 95 per cent. of 
them are perch. There am a few vhito basx, still fewer suckers, and 
an occasional pike and sunfish. (E. A. Brigs, Professor of Zoology, 
University of Wisconsin, Madison, Wis., July 25, 1584,) 

Mr. DUNN’S T I I E O I ~ Y . - D ~ L ~ ~ ~ ~  for years prist follomeil tho business 
of a fisherman for a livliliocd, I am fi*(qiicwtly nalietl, Wlitit kills t h e  
perch in Fourtli Lakc ? My suspicioii n’us iiot aroused to B great ex- 
teut uiitil Ixaw, day by day, t i l l  unnct.ou~it;~ble increase in tlie death- 
rate. A living pariiBito or worm exiate in  tlie lalro that c;iuses tho 
trouble. Tho color of th i s  p ras i te  on first being talien out of the  water 
3s of a light gray, with p w i i  stripes crosswiso of the body, about one- 
half an inch iu length. It is geiier;rlly foulit1 wliero thc  weed^ arid gram 
are the thickest, adheriiig to tho  steius of the gram and meeds wliero it 
is caeily seen by the perch who frequent tliese places in quest of food. 
The perch imincdiately drtacli tho  parasites froin their hold, uncl they 
nro at oucc forced towards the stoni;ich for digestion, but on reachiug 
the n7alls of tlie throat thvy fmten theinselretl as they do to t h e  grass 
in tIic Inke. A11 efforts oti tho part of’ tho fish to removo them tire UBC- 
1888, :itl their adherjug powers ale Himilm to tlioNe of p blootl sucker. 
Tliu pilrtiea heretofore exaniining the f i ~ h  ~ R V C  not brcn nble to detect 
this priisite, conseqticntljf their coi dict wali thazt nothing coiiltl be found 
RS to tho c:iuse of the death.  The fisl1,on couiing to tho surf‘acu are 
alniost cleacj, with hardly life enough left tr, movo aboiit. On esaiiiiuimg 
tliese you will almost in  every case find nothing. n’ouv niid tlieu you 
mill find soino specimens containing tliiv parmito fastened t? the wall 
of tho throiit iu t h e  region of the gills. Then RO must lWIli thcro for 
the cause of trouble. The parasite attacks tlie thxont ant1 C ~ U R C S  inliam- 
niation b ~ ’  irritating t l in t  part of the body. Tlio tidl is finally overcoino 
and strauguktioii t : h e  pliico. In  order to test what I: say, catch sorno 
perch. in tlie neighborhood where there seeins to bo the most in a (lying 
conditiou. Let your liuc~ clown to tlio bottom a ~ i t l  yon will hive 110 
trouble in catching tho fish. You mill, in  every we, fillti tlireu to ten 
of theso parasites working in the‘tliroat of ewli H d i .  T+’liile tho fit.11 
are djing they reletiso theuiselres and return to tlieir riiittlrol abiding 
p l a e ~  on the grass and meetis. Tho writer rerily believes that no other 
fish existing in the will feed upon theso ptirrisitcs except tho perch. 
If any other did parttdw of them, the same result woulcl follow. 

Iurcgard to theqliitefish dying: I t  is nothing u~iutlual, wrnorc or lew 
die, according to the temyeratnra of tho water, every year. The hotter 
the summer ~3emou, tlie inore dead whitefish will be seen floating on the 
Purfnce. They live iii the coolest water in the lake, which is the deepest. 
Tho presence of any Inrge fish drives them out of their filvorito place, 
a11d being naturally very tender, when they pass into muter of ti. great 
deal higher temperature, death ensuetl. Try this  experiment : Taka 
minnows oot of the lake in the Hummer aeason and place them hi well- 
mater; death follows. Now, take minuows in winter-timoout of tho lako 

’ 
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and put well-water upon them, and death also follows. There is too 
sudden a change of temperature. Apply this experiment in the mhite- 
fish case, and you have the reason of their death. (From Wisconsin 
State Journal, August 5, 1884.) 
TEE BIRDS DYING &so.-Abont ten d a p  ago the Swallows a d  

sparrows began to die a t  the State Insano Hospital, and day by day 
iuany of the innocent creatures have fluttered helpbsd to,the ground 
and soon become dead. Great numbers of the birds abound around the 
hospital, and the sudden and numerous .deaths, not only in the im- 
mediate neighborhood of t h e  hospital, but throughout the entire farm, 
h a w  occasioned geuuine surprise. The birds will suddenly drop to the 
ground while flying through the air overhead, in places eutirely remote 
from telegraph wires, trees, or other obstructions against which it, is 
possible to' injure themselves, and die without a flutter or any indi- 
cation of pain. The doctori and attendants a t  the hospital have repest- 
edly thrown the birds into the air'again, in the hope that they would be 
able to resume their flight, but in every instance they have fallen back 
to the earth again, io die. Governor Rusk has observed a fern of the 
dead birds around his home, and others residing on the shores of Lake 
Nendotsc have noticed the same phenomenon. 

Snperintendeut Buckmaster, of the State InsaneIfospita1,has atheory 
in regard to the cause of their deaths. He sass that myriads of flies 
m-ariii upon the putrefying bodies of the dead perch upon t)e shores of 
Lake Mendota, where they feaat, and that these flies ale eaten in great 
quantities by the birds, which mould indicate that the death of the lat- 
ter is attiibutable to the same cause as that of the former. If  the birds 
really do die from eating the flies, then the Ruperintendent states that 
he believes the fish, upon which the flies feed, aro troubled with blood- 
j)oisoning. The mptery of the fish mortality certainly deepens, and is 
greatly intensified by the fatality which has so receptly stricken the 
birds. 

In  this connection it may be well to Hay that a little boy residing in 
this city drove otl' the railway bridge into Lake Menona, a few days ago, 
and was stung so severely in one of his eyes by some atiinial beneath 
the surface of the mater that he has been unable to  u$e i t  in any way 
since. When he sustained the injury he saw no object, and feels confi- 
dent that i t  must have been done by some insect or worm very small in 
size. 

other fish in Lake Mendota, WisconRin, continues, aud scientific xncn 
from various parts of the country have been called to investigate the 
niatter. Thus far 200 tons of dend fish have been hauled away from tho 
shores of the lake by the city authorities. The worst mortality prevails 
when the lake is very still or gently stirred by a south wind. On a rougb 
estimate 3,000,000 fish have died in the lake, and their bodies have 
drifted to the shore. Perch are the only fish dying whosedeath cannot 

(From Wisconsin State Journal, August 6, 1884.) I 

TWO HUNDRED TONS HAULED AWAY.-The morta/ity Of pWCh aud 
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be accounted for. Whitefish are goiug to a certain extent, but they die 
every year on account of being driven from the cold mater near the 
mouth of the springs which supply the lake, where they congregate, into 
the warm water which prevails everywhere else. A few pickerel also 
are secn dead, but not euough to cause the idea of an epidemic. It is 
the perch which get the best of fishermen now by their death. The dead 
perch rangein size from one-half pound to2pounds. Theyhavestrewu tho 
slime for nearly four weeks. Cart-loadsare taken away and buried, but 
still the shore is covered with their carcasses. Every gale, every breeze 
that blows, strews them ovor the waves. Theories are numerous re- 
garding this disease. One attributes i t  to an iuject that gets iuto their 
windpipe and chokes; mother notices a black spot near tho gill and 
attributes to its presence the cause of which death is theeffect. (Madi- 
son Trauscript, August 7, 1884.) 

!313,-DESTX&UClTION OF FISH-FOOD BY BLADDERWORT (Utkiculnrln). 

B y  S .  A; FORBES. 

[From Forest and Stream, September 4, 1884.1 

While the very interesting fact of the detltruction of roung fishes by 
the Madderwort is occupying tlie atteution of your readers, permit me 
to  mention another method than that of direct destruction by which 
these plant8 must  often greatly hinder the multiplication of fishes in 
waters infested by them. In  an article on the entomostraca of Lake 
Michigan and adjscent waters. which I published in the American Nnt- 
uralist for July, 1882, I remarked that in ten '' bladders " of U'tricwkwia 
vulgaris, taken at random; I found uinetx-three animals, either entire or 
in recognizable fragments, and representing at least twentyeight spe- 
cies. Seventy-six of the animals found Wbre eutomostracu, and belonged 
to twenty species, Nearly three-fourths of both individbals and species 
Were cladocera. Just  one-third of all the animals found in  the blad- 
ders belonged to the single species Acroperus leucocqhalus Koch. Now, 
my studies previously made of the food of young fishes, reported chiefly 
in tho. third bulletin ofthe Illinois State Laboratory of Natural History, 
showed that the principal food of a11 young fi.shes, with quite iueiguifi- 
cant exceptions, consists of the very class of miuute"auima1 forms which 

. the bladderwort is constantly engaged in selecting from tlio water by 
means of the hundred of blnclders with which each plant is covered. It 
thus not ouly occasionally entraps the youngest fishes, but likewise 
habitually and continuously conteuds with them for food, and may be 
said to thrive largely ut  their expense. 

NORMAL, ILL., August 29, 1884. 
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2114.-NOTE8 ON THE PISHEBIES OF QLOUCBITER, MASH. 

B y  8. J. MAIPtTIN. ~ 

[From lettera to Prof. S. F. Baird.] 

SuMiuRy.-Last week witnessed the largest receipt of fish a t  this 
port for several years, the total amount of codfish latided beiug 
4,020,000, of which 3,080,000 pounds was brouplh from Grand Banks. 
One-half of the fish from Grand Banks was brought by Nova Scotia 
vessels. There were also landed 212,000 pounds of fresh halibut and 
12$G5 barrels of mackerel, includiug 95G barrels from the bay of Saint 
Lawrence. The 260 barrels of herring caught in nets and traps in the 
harbor have been sold to t h e  fishermen for bait. 

MACKEREL.-small mackerel are plenty on the eastern shore, and 
extend from Mount Desert to Cape Sable in the Bay of Fundy and as 
far up a s  Grand Manau. Largb mackerel are w a w e  on the Kern Eng- 
land coast, the amount caught being about 5 barrels out of every 1UO 
barrels. The remainder ranks as No. 2, No. 3, aud No. 4. They bring 
a low price, and sold Festerday at $3.75 per barrel, with the large ones 
included in the lot..' I hear trom t h e  Bay of Saint Lawreuce from t h m  

. to four times a week, sud learu that the proepect for a large catch of 
mackerel is good. On August 12 and 13 the ~ u s e l s  inade largo hauls 
off Souris, Prince Bdward Island, one \-esse1 catching 400 barrels of 
mackerel iu two days. Mackerel arc late in North Bay this summer, 

' owiiig to tlie length of t ime ice re.mained in the bay. The ice did not 
leave the bay until June 2, and the mackerel would not enter until the 
water became warm. I think the m'wkerel that have beeu seen a t  
Green Bt~y, close to the strait of Belle Isle, were driven that way by the 
ice. The mackerel in the B:iy of Saiut Lawrence are very fat and 
large. 

BLuEFIsrz.-kesterday, a s  schooner Phantont mas on its way out 
after mackerel, a school of fish was seen 3 miles from the  mouth of 
Gloucester Harbor. A sei~ie was set and 136 bluefish taken, which 
were sold for 875. 

HAm.-Hake have been a failure this year, not enough being 
caught to supply the market. 

SWoRDP1SH.-swordfish have been plentiful. Last week 2 boats 
landed 25 swordfish each, from Jeffries Batik, the 57l aggregating 
15,625 pounds, and sold at 5 cents per pound. On August 1 there 
were 4 swordfish brought in, and sold at 10 cents per pound. 

GLOUCESTER, MASS., AUgU8t  17, 1884. 

CODFISH.-DUring the past week there bare been eighty-eeren ar- 
iivals from the tishing grounds, landing 1,878,000 pounds of salt cod- 
fish, two-thirds of which was brought from Grand Banks. There mere 
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six arrivals with 165,000 pounds of fresh halibut. There were four ar- 
rivals to-day from Grand ~ a n k s .  Four vessels from Nova Scotia sold 
their fish a t  $1.60 per hundred ~)ouuds. The Grand banks cod-schooner 
Ethel, of Nova Scotia, had 37v,OOO pounds of salt codfish, the largest 
trip of stilt cod5sh ever landed in Gloucester by OW vessel. This cargo 
was sold a t  $1.66 per hundred pounds. The Gloucester firms will lose 
a great deal on the Grand Banks fish, u s  the  Nova Buotia vewels are 
stoclting the place with fish at low prices. I have known bOIUC firms to 
pay $2.26 per hundred for Grand Banks codfish. 

MaczimEL.-There have been lauded 8,417 barrels of mackerel 
caught in tho Bay of Fundy, and 3,651 barrels caught in tho Ba8y of 
Saint Lawrence. There were shipped from Canso by rail 1,314 barrela 
of mnckerol. The mackerel t akw in the bny are of good quality, large 
and fat, three-fourtha of tho atuount caught being KO. 1, and the re- 
maining quiwter No. 3. No. 1 niaclrerel from the Bay of Saiut h w -  
renco twld a t  $13 per barrel, and tlie Bay of Fuuily niackorel sold a t  
$3.75 per barrel, ‘( as thej  rpuu.” Vcmels irom North Bay report mack- 
erel schooliug from Oape UilIlRO to Cape Sablc~, and that the)- are of the 
same sizo ns the mackerel in  the Bay of Fnudy. 

’ 

GLOUOESTIER, MASS., Auguot 24,1884. 

MONTHLY SUMMARY.-TIW receipts of fish a t  Gloucester duriag tho 
month of August rere a s  follows: Eleven milliou eight hundred and 
twenty-six ibousaud pounds stilt cod, 647,260 pounds fresh halibut, 
147,900 pouuds ~ a l t  h:ilibnt, 41,332 barn+! salt mackerel, 370 bsrrels 
herring, and 85 NWOrdfiHh weighing 26,340 pounds. 

The above tis11 arriwd from the following grouuds : George’s Bank, 
118 farea, 2,578,000 pounds Malt cwd and 46,060 pounds fresh halibut ; 
Grand Bank, 41 &tree, 8,:3HO,(HH).pounds salt cod a i d  72,500 pouutls salt 
halibut ; Grand Bank, Bmqnerean, Qc., 31 fares, 500,000 pounds 
fresh lialibut ; Western Bunk, Sanqnerean, &c., 9 fares, 474,000 pounda 
salt cod and 5,400 poundn anlt halibut; Bay of Saint Lawrence, 14 fares, 
7,332 barrels Ralt mackert4 ; Ariicrican sliore, 88 fares, 33,000 barrels 
salt mackerel; sliore fivhitig grounds, const of Maine, &e., 314,000 
pounds salt fish, mixed ; swordfishermvn, 85 swordfish, weighing 
20,340 pounds ; traps near Glouaester, 370 barrels herring, 100 barrels 
mackerel ; ofY Glouceetcr Harbor, in seine, 134 bluefisb. 

The first arrival from the Greenland fleet, Rchooner H. M. Rogers, 
brings home 80,000 ponnde salt cod from Flemish Oape, and 70,000 
pounds salt halibut taken off the Greenland ooaut. 

GLOUUESTER, .MASS., fleptembcr 1,1884. 

TEE GREENLAND HALIBUT FISHERY.-I have gained the following 
information about this iishery, two vessels having arrived from that 
region during the past meek. These vessels came home earlier than in 
foririer years nntl h i ~ r e  left sevrral ~et;ixels on tho coast. Tho two 
schooners arrived are the M H. Perkins and Herbert M. Rogers. The 

i 
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former vessel fished in the usual grounds of Holsteinberg and brings 
home 80,000 pounds of flitches of halibut from Greenland besides 70,000 
pounds of codfish taken on Flemish Cap. She reached Greenlaud July 
12, about a week earlier than others of the fleet, and found fish at. once, 
and having secured a full fare left Greenland August 2, which is about 
the date of beginning the fishery there in pa& years, the size of fish 
ranging about as usual. The weather mas fine and no difficulty was 
esperienced in fishing. She left on the ground the schooners Shiloh, 
Mist, Byron Bines, Mary E., Hermaa Babson, and the Sa,rah Putnam. 
The last-necued vessel belongs in Beverly, MwR., the Byron Hines hails 
from Yarinouth, Nova Scotia, and the other vessels are owned in Glou- 
oeater. The particulars of the other vessels will be reported as fast 
a8 thoy arrive. 

The Herbert M. Rogers fished on a new spot of ground in latitude 
630 33', about 30 miles off shore from Candham or Codport; the water 
was from 60 to 84 fathoms deep ; used halibut and cod for bait and found 
halibut abndant ,  securing a full fare of. '70,000 pounds of flitches in 
fourteen daxs. This vessel had stopped on Flemish Cap on the may to 
Greenland and caught 80,000 pounds of codfish. She left Greenland 
Ju ls  28, having been there since July 14. This is the shortest time- 
trip ever made to Greenland, arid by far the  shortest stay on that coast. 

ICELAND HALIBUT FISHERY.-Three vessels are engaged in the Ice- 
land halibut fishery. They left Oloucester Miry 20, 22, and 24. They 
are the schooners Alice M. Williams, David A. Story, and the Concord. 
N o  definite inforination bas yet been received from this fleet, although 
from meager reports it is expected they will secure full fares. The 
weather has been favorable. Will .write about the trips as soon as they 
get home. They are expected any tirue now. 

SWORDFISH FISHERY.-The fishery 'for mordfish off the New Eng. 
land coast this  season is verx prosperous. The fleet niimbers 42 sail, 
hailing from ports all the war from Newport to Portland. Tho fishing 
began at the usual time and is likely to continue through this month. 
A number of the fleet heve landed their catch here and found ready 
sale. In  August 85 swordfish, weighing about 24,000 pounds, were 
shipped from here to New Pork and other markets. The first arrical 
here was on July 28. The fish mere caught on Western Jeffries, and 
sold at 10 cents ljer pound. The fare was 28 fish, which averaged about 
320 pounds each. This makes 113 swordfish landed here fresh, weigh- 
ing about 33,000 pounds. The largest fish weighed 613 pounds, ex- 
clusive of head and tail, and wag one of the fir& lot brought here. The 
price during August was from 43 to 5 cents per pound-fresh, or $12 per 
barrel salted. The salt ones were landed by mackerel vessels-about 
20 barrels, or about 4,000 pounds, being the cntch thus far of the maek- 
ere1 men. This amount may be added to the 33,000 pounds of fresh. 
The weight of the fresh fish, as given above, is exclusive of heads, 
eworde, and tails, so that the live weight of the fish would be much 
greater. 
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The seasou began off Block Island and gradually Gorged eastward, 
striking the southern part of George’s and then across George’s, and on 
the shoregrounds, particularly Jeffries’ Bauk, where all of those lauded 

a -en. I have talked with the skippers of the vessels and they 
here say this 1 tthe beet year they ever had, both because the fish are plenty 
and prices good. The captain of the Village Belle, of Newport, who 
mas here last-week, Wednesday, saidhe caught 31 swordfish in M week’s 
cruising off Nomads Land, all big felloms, and in one day lie had 7 fish 
Rtruclc and captured. He sold the catch a t  Newport, a8 did many of 
the other vtwels. He had just  come here from his cruising south of 
Cape Cod. The fleet has h e n  nort,h of Cape Cod for the past fortnight 
or three weeks, and they are now cruising from abreast of Boone Island 
to Mount Desert Xock. The schooner Morrill Boy, of Gloucester, Capt. 
Russell Gill, fitted out for swordfishing July 16, and has landed since 
that date 40 swordfish, about 13,000 pounds, without heads and tails: 
realizing 6& cents per pound a t  Portland. Thefleet uom laud much of 
their catch a t  Portland, which is the only market east of here. Some 
go to Boston. The only other landing places that I know of are New 
Bedford and Newport. I will report any further information I can 
gather about this fishery. 

MAaEErtEL.LMackere1 are very abundant on the New England coast, 
though small in size. The price is very lorn, only $3.00 per barrel, in- 
cluding the barrel-that is before they are packed. I n  the bay of Saint 
Lawrence, Gloucester mackerelmen have in some’cases done well, secur- 
ing full fares of large fish that sold for $10 to $11. The catch by the 
Gloucester fleet in the bay in August was between 7,000 and 8,000 
barrels aa against 33,000 barrels on this shore. The season bids fair to 
be I great one for mackerel. During the last few days they hnre been 
close in sbore about Cape Ann. Traps along shore hereabouts taking 
large quantities were full of mackerel this morning, but no salo for them, 
as the canneries here have shut down. The cannery of J. J. Burns SS 
00. is probably permanently closed and the firm in litigation with 
numerous parties-a regular failure resulting from poor management. 
The factory of Ja,mes Q. Tarr & Bro. is closed for a short time on ac- 
count of the low price of the canned product. 

GLOUCESTER, MASS., Beptcmber 2, 1884. 

The past week has been a busy oue in some branches of the fisheries, 
particularly tho mackerel fishery and the swordfish fiflhery. I n  the 
George’s Bank codfishery the number of arrivals has been twenty-four, 
with fair trips. From the Grand Bank there have been Revera1 arrival8 
with full fares. The second vessel of the Greenland fleet to arrive 
reached here September 1 with 90,000 pounds flitched halibut and 
60,000pounds of cod. The sword fishermen have landed aboyt 200 
fish during tho meek, and report them still,,abundant westward of here. 
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The vessels in this fishery nom number about 100 sail and are largely 
Lakers, belonging along the Maine coast. 

M,wkerel hare been very abuudant, a large fled tirriring daily with 
full fares. The number of vessds arril-ed here the twenty-four hours 
with Backerel has been 30, with 12,230 barrels ; of which 10,909 bac- 
icls werc shore catch, and the rest talten in the Ba,y of Saint Lawrence. 
About 20 vessels are now in the bng. The catch there this year by the 
American fleet, numbering 49 sail, has been between 12,000 and 13,000 
barrel s. 

aLOUCESTEIt, IfASS., fleptWbm 8,1854. 

215.-TBAPPINGI QABPIIEREAU I N  TANGIIPAROA BIVEB. 

B y  J. DOCK. HARRELL. 

[From a lettor t o  Prof. S. F. Baird.] 

We are also beginning to note the increase of the gaspereau in our 
river. Previous to tlic war they were plentiful. but during the mar there 
miis a system of trqq)ing inaugurated, which in a fern y b i m  alniost ex- 
terminated them. Thcy :m white, resembliDg the bnffdo in shape, and 
Iiave been caught, hem weighing from 20 to 50 ponnds. They have two 
bones imbe&led in their head that seem to hare no connection with any 
organ of the head wliutercr. They have been caught this size by means 
of a trap know11 here as  a miug-dam trap. This is h i l t  with a stroiig 
fall to the mouth and latticed to allow the mater to 'pay through j 
fingers extend back of tho full-board which prevent t h e  'fish from taking 
U I I ~  side 'advantage Gf the cnrfent and force of water produced by the 
811-board. Tbo trap ie generallx placed in the middle of the river in 
~ h a l 1 0 ~  mater, and a dam constructed on each side to the banE is h i l t  
of &bikes and brush in the shape of n letter V, with the trap in the 
center where the wings join. The dam is built to raise the water to D 

depth of 3 to 4 feet above, and allows no fish to proceed down streatm 
without being caught. A current is produced in front, of the trap so 
that if one of any fiize stops witchin 3 feet of tho month of the trap, iu 
the twinkling of the cye he feels himself going over the fall-board. 
Then there is no chance in the world for him to  save himself. This ia 
8 s p t e m  of trapping that should be a direct riolation of the law. 

Barn* are found to be on the increme here, and am discovered in 
numbers from 3 inches long upward. They are very game when hung 
with a hook. 

OSYXA, MISS., Azrgmt 1,1884. 

"A sfiwirnen sont was pronoug ed by Dr. Bean to  bo tho fresh-water drum or sheeps- 
head (naploidono ius yrun $time). &: IW. 8. 
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___- -_ 
VoE. HV, No. 99. Washimqgton, ID. C. Oct. 1, 1884. -- 

916a-ON MANUBACTUBED WOOD B O K  T B O U T  A N D  CARP.* 

By DP. C. 0. HARZ. 

FOOD-FLOUR (Putter))teld).-The coniponent parts are the samo as 
in the food cylinders (Putttr xyliizder), but its loolrs indicate a less de- 
gree of decay a 1 ~ 1  worthlessness. Here, likewise, the presence of artic- 
ulates can easily be proved. The meat-flonr (Pleiscl~melil) does not play 
such a prominent part, and after the food has been weighed several 
times, it niey possibly form one-third of' the whole. Peas and corn can 
easily be distingnished and considerable quantities of other cereals can 
be noticed. On tho basis of my extensive and careful examinations I 
tliiiik I can state with certainty that the two kinds of food in question 
are composed of the following ingredients : 

1. The cylinder-food consists of: 
Parts. 

Ground meat (including articulates). - - - . .- -. - - . - - - -. . _ _  - -. 60 t o  65 
Rape or liuseod ........................................... 5 t o  10 
Corn ..................................................... 9 to 10 
Peas ..................................................... 9 t o  10 
Flour, among it some oat-meal ............................ 5 t o  10 
Cooking-sal t ............................................. 10 

2. The food-flour (Puttermeld) consists of: 
Park, 

Ground incat - - - - - . - - . - - - - - - . . - . . - . - - . . - - - . . - - -. - - - - . - - - -. 30 to  35 
Rape or liriaced.. ......................................... 19 t o  21 
Corn ................................. ........... 9 t o 1 0  
Pcas (or vctchea). ......................................... 18 to  22 
Flour aiid oats. - - - - - . . - __. . - -. . -. -. . - - . - . . -. - - . - - - - - . - - - -. 18 to 22 
Cooking-salt ........................................... _.* 1 t o  2 

For the preparation of fish-food I would (on the basis of the analysis 

1. For cylinder.food, take- 
of the food referred to above) recoiumond the following receipts : 

Ground pmt .................................................................... 
Ground liuscud .................................................................. 
1hpc sued flour.. ................................................................ 
Uoarso corn flour ................................................................ 
Pons ............................................................................ 
Coar~o flour (if possible, wheat). ................................................ 

3 
2 

10 
10 
10 -- 

Price of 
tho best 
quality. 

Marks. 
Q. 7G 

30 
20 
65 
RO 
96 

* ~ ~ i ~ P i s e h f i ~ l t e i . z i i r  Forellen und Earpfm. From tho D. T-Z,  Vol. VII, No. 14. Stet- 
tin, April 1, 1884. Tmns1a:od froin tho Goruian by I.EEI~QJAN JACOBSON. 

Bull. U, 8. P. O., S k 2 9  
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Ground moat ..................................................................... 
Linseed flour ..................................................................... 
~pe-seedf lour  ................................................................... 
Corn ............................................................................. 
Peas.. ............................................................................ 
Grain, flour ...................................................................... 

This mixture, with the addition of 10 pounds of cooking-salt and 
water, is kneaded into a stiff, tough paste, and by means of a saufiage- 
squirt, with an opening the size of a thick lead-pencil, laid out on 
boards which are sprinkled with flour, and there allowed to dry. It 
is possible that an addition of grouncl cockchafers will nialre the food 
more cn-tieing for the fish and it is worth while to t ry  it. I n  that case 
one might use 50 pounds of ground meat and 15 pounds of cockchafers. 
The corn might be replaced by peas or field beans, which are cheaper 
and much more nutritious, and the food would doubtless be improved 
thereby. 

2. For the food-flour (Puttermehl) take- 

Marks. 
30 4.50 
5 60 

15 78 
10 05 
20 1.00 
20 I .  90 

Prieo of 

quality. 

Proteine.. .................................................................... 
Fat ........................................................................... 
Hydratee of ambon. .......................................................... 

L-Cylin- 
der-food. 

Per wmt. 
63 
10 
16 

9. PO 1 loo 1 [$> 331 

To every 100 pounds of tho mixture as much as 10 pounds of common 
salt should be added. 

I f  we examine the quality of the articles of food analyzed above, as 
to their chemical composition, and especially as to t h e  quantity of psr- 
ticularly valuable substances contained in them, we arrive a t  the fol- 

B.-Feed- 
flour. 

Per C f 3 n t .  
36 
12 
30 

According to Dr. E. Wein, the practical value is as follows : 
A. [ (53 + 10) x 161 + [16 x 3.21 = 10 marks, 59 pfennigs [$2.52]. 
B. [ (35 + 12) x lG] + [30 x 3.21 = 8 niarlw, 48 pfennigs [$Z.Ol]. 

But, as was stated above, when we buy the ingredients we must pay 
12.65 marks [$3.01] for cylinder-food, and 9.90 [$2.33] for feed-flour. 
We refer here, of course, to the best quality, for an inferior article may 
be bought from dealers for 23 marks [$5.23]. Under thcse circumstances 
there is of course no prospect of iaalring it pay to raise fish on these sub- 
stances. 

In food suitable for fish-culture one IOOBP, of course, for a certain per- 
oentage of albuminous matter, fat, and hydrates of carbon j but in using 
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the different ingredients one should see to it that there is not too great 
a diEerence between their practical value and their price. It will be 
found to be exceedingly injudicious to use corn for this purpose. For 
corn, oats, or rye may be a t  any t ime substituted to advantage; for, .ac- 
cordiug to Dietrich and Konig, there are, on an average, contained : 

Iuoorn .......................................................... 
I u r ~ e  ............................................................ 
InIJLn1loy ....................................................... 
I n  oats .......................................................... 

I I I 

-- 
Per cent. Per cent. Per cent. 

8. 09 3.6 to 4.05 05.43 
13.31 1.00 65.10 
12.09 2. OD 64.97 
12.06 6.00 64.30 
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And according to J. Lehma,nn-- 
P a  ccnt. 

Water ..................................................... 10.14 
Proteiue _____. _ _  _ _ _ _ _ _  _____. .___._ .___-. ._.__. .___-. _ _ _  _ _ _  - 73.52 
Fat ........................................................ 12.70 
Ashes and sand ............................................ 3.77 

As with domestic animals, BO with fish, fm-orable results can be loolred 
for only if the food is fresh and of the very best quality. The outlay 
for this food should be as little as possible, for othermiso, talriug into 
consideration the great difficulties c o i i n e c t e d  with the raising of fisb, 
the us$ of artiticial food will hardly repay the trouble. 

I mould, therefore, advise fish.cnlturists to buy the i i e c e s s a r y  higre- 
dients and mix their own food j tlicw they will know what they liwve and 
can draw correct conclusions from tlie results, and, if necessary, innlte 
improvements in the food. Foocl bought at random has al~vays two great 
defects. In  the first place one does not lrnow its component pnrts, and 
in the  second place i t  is pnssible that the component parts are of the 
most inferior quality. 

I would ,strongly recommend to fish culturists the following mixtiire: 

FORMULA. 

Ground meat ................................................. 
Scsamo cake. ................................................ 
Linseed cake ................................................ 
Oats ......................................................... 

Total .................................................. 

-- Pounds. 
Hydrates 
of carbon. 

GO 44.50 7.20 
20 ~ G .  GO 1 2.60 

4 1.12 0.30 
16 1.02 * 0.06 

100 54.14 1 11. OB 
-- ---- 

~- 

Value 
in 

marks. 

-- 
0.00 
4. GO 
1.30 
8.04 --. 

15.44 

Cpst 
in 

merbs. 

TABLE OF COST. 

Practical oaluo. 

Total ........................................................................... 
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The diflerence between the practical value and the price is therefore 
very small, and the expense cap be still further reduced if a portion of 
the ground me& is replaced by cockchafers and a portioli of the oats 
by cheap ilour. 

217.-ON MANUFACTURED F O O D  F O R  TROUT ANI) CAIkP.‘ 

B y  C A R L  NICKLAS. 

There has lately been published an article by Prof. C. 0. Hare, giving 
the results of his microscopic examination of my food for trout and carp 
manufactured by LOWS GOOS, of Heidelberg. These results astonished 
me, Sor Dr. Ilarz has found in this food, with the exception of ground 

- meat, all sorts of ingredients except those of which it is composed. The 
following sentence is cl~aractcristic of the entire examination : 6‘ I was 
not able to arrive at any definite results as to the presence or absence 
of l i~~seed.’~ 

I n  order to be absolutely certain that Goos had manufactured the food 
in strict accordauce with my receipt, I informed him of Dr. Harz’s OX- 

amination, requesting him to hare the food, which had already been 
chon~ic.11ly examined a t  Marburg, also analyzed microscopically. I 
give below tho result of this analysis : 

Mr. LOUIS Goos, IIeideZberg : 
Tho specimen of fish-food transmitted Noveinber 3, 1853, by the As- 

sociation for lhwthering Fish-culture in the district of Kassel (Mr. 
Georg Seelig, in Kassel), when examined March 25, 1884, was found to 
con taiu- 

MARBURG, May 9,1854. 

Per cent. 
13.34 
46.76 
10.50 
16.87 
1.60 
10.83 

Water - -. -__. .___-. _.._ .___.. ._.- _ _ - - - -  .----. ._ ___. .-.- .-.. 
Proteim substsncos.. - - -. ._._ __._ __. - _-_. .__ __. ._ - - - - .__ -. . 
Fat ___. .__. ___. _ _  _ _ - -  .__--. ...--. --.--. _._- .___ ..-- - .__-_- 
Hydrato of carbon. - - - -. . -. . _ _  - -. . , .._.. ._ - __. . . - _. . .. . _.. 
Wood.fiher . . -. - - - - -. -. .. . . . - - . - -. -. - . - - - -. - -. . - -. - . . - - -. 
Minerd snbstoucos. - - - -. . __. . -. - - .___. . . - - - - - __. -. . . . 

This fish-food, according to the microscopical examination, is mainly 
a mixture of ground meat (meat-flour), mi article of food which at  pres- 
cut is used very extensively in agriculture, and flour prepared from tlie 
fruits of legpininous plants (probably vetches) ; its ingredients are, 
therefore, highly nutritive. Wheat and oats occur in sui311 quautities, 
axid indeterminablo substances in exceedingly insignificant quantities. 

PROP. Dit. DIETBICH, 
Director of the Experimental Agricultural Station. 

* ‘‘ Ein Tisoh fitttet* f i r  floy(:&lo ulld I(arpfolb.” Fronl tho  D~rlsclro Recherci-Zc%itmg, 
Translated from tho aorniau by IIERhfAN Vol. vii, No. 23; Stettin, Julio 3, 1834. 

JacossoN. 
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I can accept this as a correct result, because it does not expect more 
from the microscope than that instrumeut.can accomplish, and leave i t  
to my readers to compare it with the result obtained by Dr. Harz. It 
is evident that insignificant quantities of indeterminable substances 
cannot be avoided, and everr farmer lrnows that even if he cleans his 
grain ever so carefully some particles will slip in which do not belong 
to it. 

Dr. Harz’s article, however, causes me to make the following state- 
ment : To avoid mistakes I must state that the “food-flo~r~’ which Dr. 
Harz examined is no fish-food-would, in fact, be very expensive if 
used as such-but a dog-food mairnfactured by Goos for many years. 
I therefore need not consider i t  at all in this connection. 

I was greatly surprised by Dr. Harz7s statement that the food, after 
having tjtood it1 a room for twenty-four hours, developed a peculiar, dis- 
agreeable odor. From my own experience I musb term this as pure 
imagination, for I kept this food for a t  least six months in my study, 
partly in small pieces aud partly in open cigar-boxes, and I could never 
discover even the slightest odor. Since I moved into my present qnar- 
ters-in October, 1SS3-I keep this food i n  my garret, and although it 
has becoine clamp during winter, I cannot discover any odor whatever. 
I also keep a small quantity in my room, for feeding the fish in my 
aquarium, and cannot riotice any odor. It is possible that the food 
examined by Dr. Harz liad for some time been kept in a damp cellar 
and become infested with roaches and other vermin, which mould to 
some degree explain the result of his examination and the  odor. 

Owing to the nature of the iugredients which Dr. Hare thinks he has 
discovered in the food, he has come to find it expensive, for which, 
however, I cannot blame him very much, since in my article the 
artificial feedink of carp77# I made use of the expression, 6 6  I have not 
taken iiito account the cost of producing the food, thus piecing i t  a t  ;I 
much lower price.” I hare corrected this mistake in my article on tho 
same subject in the Ba?/erische Fi8cJberei-Zeii?ung, 1853, No. 1,19423, and 
I would recommend Dr. Harz to study this article. He has, moreover, 
not taken the salt into acconnt. On the other hand Dr. Harz’s erro- 
neous calculation may be excused by the circumstance that he has 
based it on the cheap ingredients of the food, as erroneously fouud by 
him, while i t  consists of comparatively expensive materials. If Dr. 
-Harz mill take into acconnt the cost of production and the salt, and 
consider that the manufacturer wants not only to make the interest on 
the capital invested in buildings, machinery, implements, &e., but also 
some net profit, fie will hardly find Mr. Goos’a price too high. 

A person who manufactures the food himself will of course obtain it 
cheaper than if he buys i t ;  but  whether the gain will pay for the labor 
is a question which will be auswered differently according to circum- 

* F. C. Report 1882, p. 1009. 
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6t:nces. For a person who needs but little of this food it may be 
advaiitageous to manufacture it himself; if he doe4 tGis,‘he is not bound 
to follow the receipt for my food as manufactured by 6 0 0 s )  but he will 
find in my article referred to above several receipts, and may  make 
different combinations based on my standard. There will be less doubt 
of fish taking kindly to this food than to that made according to Dr. 
Harz’s receipt. But persons who hare to use the food in their ponds 
by the hundred-weight--and in preparing my food I principally looked 
to feeding on a large scale, for which purpose the food shoiiltl be made 
so a8 to keep for a long time-will, I think, do decidedly better to buy 
the food than to manufacture it themselves. It involves a consiclerable 
outlay Sor machinery, implements, and labor. Leaving out of the 
question the matter of exl)ense, it will prove more advantageous to buy 
the  food, because the fish mill then always get the same kind of food, 
which is of some importance. A change of food is invariably followed 
by a temporary decrease in the weight of the fish. 

I sliall not follow Dr. Harz in his theoretical digression on the prac- 
tical value of my food, a8 this would lead me too far; and I mill orily 
state in this connection what I said as early as 1879,in my work, L L  Agri- 
culturltl double book-keeping and its relation to the income of farms,” 
on page 30, on the practical value, which is of a relative character and 
cannot, as E. Wein does, be expressed in absolute figures, such a8 those 
employed by Dr. Harz in his calculations. 

Briefly stated, t h e  “practical value” of an article of food (or in fact 
of angthing) is represented by the net gain over its price, obtained by 
using it, when i t  may  be said to ineet the reqiiirements and circum- 
stances of tho buyer; while the (( value of an article when bought” (art- 

kaufs wert) is a price which yields a net gain above the merc prim paid 
for it. This applies to my fish-food, as I believe I demonstrated in tho 
article referred to, by figures, even if only approximately. Proof of 
this is furnished in Harz’s article where he says L L  that the food ha8 
found great favor, and enjoys an excellent reputation among practical 
men.)) Dr. Harz finally thinks that he is rendering a great service to 
fish.culturists by recommencliug to them for fish-food a mixture of Be- 
same, liiitlseerl-cake, and oats. As regards the qualitative chemical 
combination Dr. Harz has followed m y  standard of fish-food, and noth- 
ing can be said against him in this respect j but I have serious doubts 
whether trout will eat sesame and linseed-cake, or oats. At  least I 
have never beard that they eat anything of the kind. It inay be pos- 
sible tliat carp \vi11 eat such food. It is therefore doubtful whether fish- 
culturists when liaving my food and other kinds of food which have 
ntood a practical test will venture to experiment with it. 

MUNIOE, BAVABIA, B a y  20,1884. 
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2lS.-RRIEP NOTEU UPON FISIK AlVD BISHERIEU. 

B y  CHAS. W. SMIILEY. 

[Mainly extracts from the oacial correspondenco. 1 

THE FISHERIES O F  SYRIA.-The fisheries along the coast Of Syria, 
are neither extensive nor important, the fish caught being of inferior 
quality. ltoach, mullet, and tunny are tlie principal varieties, arid may 
be taken in all seasons of the year. Fishermen are few, aucl the anioiint 
of capital invested in boats and fishing tackle is small. The fisheiies 
controlled by the governor of Beirut are leased to the highest bidder 
annually, who receives 20 per cent. of tho value of all fish caught in 
his district. Last year the lrssee paid $3,280, which sum forms part of 
the sum appropriated to defray the expenses of the court presided over 
by the local governor. !Nit vnlne of the fish is estimated at  $20,000. 
A coarse sponge is found near Beirut, but little attention is given to 
sponge-fishing on tlie Syrian coast. (Prom reports of the consuls of 
the United States on the commerce, manufactures, &c., of’ their con- 
sular districts, page 641.) 

CARP FOR SALE.-fik. L. a. l’igg, editor of the I’ittsylvanio q’ribune, 
Chatham, Va., writes under date of September G, 1884, that he has 
150,000 young carp for sale a t  the following prices : 

For 100 carp, 2 to 5 inches long . - - - -. . - - - - - - - -. .__. - - - - - - -. 
For 600 cmp, 2 to 5 inches long.. - - -. ~ -. . _ _  _ _  - - ~. - - - - - - - - - 
For breeders, per pair. - - - -. _ _  - - . ~ ~ - - - ~. ~ 

For a five-gallon transportation can . . . . -. -. - 
Mr. Pigg obtained 25 carp from the Uiiitcd States Fish Commission 

November 11,1881, and 20 more November 8, 1882. 

THE FISH-CATCHING BLADDERWORT.-prof. A. 8. Minot, of Boston, 
states that he has observed young fish trapped by Utricularia when at 
large in the natural condition. 

Mr. C. J. Bottemanne, of Bergen-op-Zoom, Netherlands, calls atten- 
tion to the following record on this subject: I n  tho “ Physiologic? of 
Plants” of Prof. Hugo de Vries, Amsterdam, C. L. Brinkman, 1880, I 
find, page 205, that Utricularia vulgaris ‘; if‘ :L small water animal swiins 
against one of tho bladders it is caught a t  once ;’, and page 206, “ if a, 
branch with leaves of Utricularia is put i n  n glass of water with plenty 
of animal life, after a few hours every bladder has caught one or moro 
of them.” 

€Ie adds: Ever since, I have taken the Utricularia as eaters of fish 
embryos, as I call the newly hatched fish till they have got their 
proper form aud are able to care for tliemsdros, and was uuder the i,m- 
pression every one knew it, as tho book was printed for the use of tlitt 
higher class of schools (viz, Uoogerc, Bur~ersc l~o le~) .  

$5 
$20 

~ -. . - - - - -. . - - $2 to 5 
$1 ~ ~. . -. . - -. . 
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I310.-TIIE CANADIAN IlrlSIlERIES. 

B y  L. Z. JONCAS. 

[Abstract of’ 11 paper, read boforo tho British Association for tho Advancement of 
Science a t  its Montreal mcct,ing, August, lt(d4.1 

Tlie paper begins with some general refereiice to the iinportance of 
the suoject, and with a quotation from a report by the Hon. Peter 
Mitchell, tlie first minister of marine aiid fisheries, whose thorough 
kuowleclge of every branch of that department, aud wliose zeal aiid 
ability in the arpplicaiibn of that liirow~edge to  the perforilialice of his 
duty as minister, iiiade it oiie of the most iriiportaiit uuclcr the  Qovern- 
rnent. The writer then proceeds to deal witli tho extent of Catlada :tiid 
of its fisheries: “Bounded by three ocems, on tlie nortli by tho Arctic, 
ou tlie east by tlie AtliLlltie, aut1 011 tlie west by the Pacific Oceaus, it  
Iiits over 5,500 miles of maritinre coast, waslied by waters abounding 
i i i  the most vdiisble fish of all Biiids. Of its iiumerous inland seas 
we 111:iy iiientioii the EIndson Bag, the Stra,it--wliicIi would be better 
iiainetl a sea-of Davis, the Gulf of Saint Lswreiice on the Atlnntic 
Oce:tu, tlie Polar Sea, and Baffh’s Bay on tlie Arctic Ucenu. We 
might, :L!SO niention the Straits of Belleisle, of Cihllso, aiid Northuui- 
berl;md, and the Bay of‘ Chaleurs, i u  tlio Gulf of Saint Lawrence, tho 
13ny of h u d y  between Nova Scotia and New Brimswick, :tiid the Gulf 
of Georgia ~etweeii %wconver and tihe maiii~nnd of British Columbia. 
111 additioii to  which arc the Lakes Superior, IIuro11, E1 ie, and Ontario, 
the largest of inany others, great inland seas, the area of wliicli is equal 
to 27,000 sqnare Mr. Joncas points out that, excludiug the 
great inland seas of the Northwest Territory aud the sen-coast of British 
Columbia, whose fishery remiirces have not get been fully developed, 
the older Provinces of Ontario, Quebec, Nova Scotia, New 13runswioli, 
;~ncl I’riiice Brlward Island, h a w  2,500 miles of sea-coast aud inland 
seas, besides smaller 1,tkcs aiid rivers abounding in fish of great coin- 
Inorcia1 value. ‘( Whether, therefore, we regard thein :ts being abun- 
dant and i1uport:mt for domestic use, or in  their 111ucli larger iuiport a s  
a v:lluabIe resource, capable of ewr-increasing developnluat ant1 liiii it- 
less reproduction, enildoyiiig au amoniit of ciipitd reckoned by 1ii:i1iy 
rnilliolis of (1oll;irs, and e~iga~giiig the 1 ~ ~ b 0 r  of llulldl’eds of ~ I ~ O U S : L I I ~ S  of 
persolis; e1icoureging iiiaritiine pursuits, f?stering commercial ~narine, 
prol11otiiig foreigll trade, lreepiiig always a ~ i d  productively in active 
training 511 i11(1epon(l011t spirited (:lass of sea-faring IIICLI, t ho  teeiiiiiig 
waters of the xritish-Auieric:&u l)ossessioiis presrnt to our view a 
national property richer thaii any nioiic.yecl cstiiniition could express.” 

Coming to the questioii of the value of the fisheries, Mr. Joucas 
claims tllat they are tho richest and most profitable i i i  the world. 
According to the reports of the fishery department tlie ralne of Cnna- 



dimi fish product in 1870 mas $7,573,000; in lSS0 it 1md iucrcascil lo 
$14,500,000, and by the lat,est report, that, for 1883, i t  hnd reaclicd 
$17,500,000. He poiiits out that  although o w  sxstcin of inspection 
ani1 oversight, and our method of collecting statistias have greatlx in]- 
proved, they are still necessarily imperfect, ant1 do not include the 
enormous catch which goes oil by settlers for their own consumption j 
and he cltriins that the $17,600,000 can be consiilered as repre- 
senting only the fish prepared for export or sold 011 the Canadian 
markets. De estimates the value of fish caught and consumed by 
the native popnlatiou of Nanitoba, the Northwest, and British Co- 
lumbia at $0,000,00(); axid of the  other provinces of the Dominioil 
a t  $14,0~0,000, m;iliiug in all the sum of WG,000,000 as the annual 
value of the fish exported nud used €or domestic corisumption in the 
Dominion. The paper then goes 011 to  prove by comparison that “ the  
fisheries of British North America are the most productive of the 
whole world.” I n  Canada me l~ave 80,000 men regolnrly emplo,yed in 
the fisheries; their labor, as seen by t h e  last official return, produced 
fish to the value of $17,500,000, or $350 for each fisherman. Great 
Britaiu eml~logs 113,660 men, and tlicir labor, : ~ c c ~ r d i ~ ~ g  to the figures 
given br E€. R. H. the Duke of Edinburgh, produces G15,000 tons of 
fish, rcpresentiug ib value of $35,000,000, or $309 for each fisherman, a 
diEerence in favor of the Canadian of $41. In tlie United States are 
employed 132,000 fishermen, the catcli being valued at $44,500,0110, or 
$337 per man, a clift’erence in favor of the Cillladinn fi~hcrmcn of $13. 
It is pointed out that an important’part of the $44,500,000 worth of fish 
taken by the United States fishermeii were caught in Canadian maters. 
“It must also be noted,” Mr. Joricas rei~iarks, “ tha t  on accouut of the 
severity of our climate our fisheries can only be worked aboiit seven 
months in the year, from the beginning of April to the eucl of October, 
so that the Canadian fisherinan earns iu seven months $41 more than 
the English fisherman, and $13 more than the fisliermau of the United 
States, who work from January to  December.” 

Tho conclusion of tile writer is that  the Canadian fisheries have not 
yet reached 26 per cent. of their possible development, a fact clue in 
some part to the inferior equipment heretofore employed in the fisheries 
as compared with that  employed in United States and British fisheries. 
I n  this respect, however, improvement js taking place. “Owing to tho 
encoaragement given by our public men during the last years, the 
building of Canadian fishing craft has progressed rapidly. The swift  
schooners of Nova Scotia, New Brunswick, and of the other maritime 
provinces, can already by their sailing qualities compete fkirly with the 
American fishing vessels, reported to be the best of tlioir class in the 
~ o r l d . ”  lteference is made i n  the paper to the use of the steamers now 
used in  our lakes, in tile fisheries, to the sums of money spent by the 
Governmeir t annually in building harbors of refuge and light-houses, 
and to  the bounty of $1Ci0,000 annually given to the encourageuent of 
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the fishermen, and a strong appeal is made for still fqrther enconrage- 
meat. Iteplying to the question as to the possible exhaustion of the 
fisheries by their greater development, the writer states that fresh-ma ter 
fisheries, such a8 salmou, trout, whitefish, &e., sild the sea sliell-fish- 
eries, such as oysters and lobsters, may be with time exhausted by indis- 
crimiuate fishiyg, and he points out that these iisheries should be 
protected by severe and thoroughly enforced regulations. These regulw- 
tions are iu force in Canada, and are producing good results. IIu 
claims, however, without saying that protective regulatious are unnec- 
essary in the case of the sea fisheries, those of cod, mackerel, herring, 
&c., that it is impossible to ex.haust them, or even to appreciably lessen 
their nunibers by the means of fishing now in use, especially if protecting 
them during the spatwuing season, we are content to fish them froin their 
feeding-grounds; and in proof of this he cites the fact that for 300 years 
fishing in the Gulf of the Saint Lawrencc has been going ou without 
diminishing the supply of fish; on the contrary, every year bcmillions 
are added to the millions caught before.” It is admitted that in certuiu 
localitics there may be an apparent decrease at certaiii seasous, but  
this is due to acciderital causes. “The changes in the migretion of fish 
mag be due to the temperature; lo the currents or to the diwppear- 
ante from certain places of those myriads of small fish which serve aa 
food to the cod and other fi6h. It must also be remembered that fish 
n,re erratic in  thcir habits, and that they are plentifiil today in 1oc;di- 
ties where they had not been seen for many years.” Tho fecuiidity of 
cod, herring, and inackerol negatives the idea of exhaustion, mid refer- 
elice is made to the report of the royal commisuiou, pre&led over by 
Professor Huxley, as establishing the same fact. The lam of cornpen- 
sation ill nature, by which portions of the world more favored for agri- 
culture by climatic conditions, are compensated for in onr nortliern 
climes by inlmunse fish premrves, the grea$ fishing interests being, as 
stated by Hervey, “dependent on the Arctic current as t h e  farmiug 
interest is on the rain and sunshine which ripen the crops.” The Arctic 
Beau and the great rivers which they seud forth are swa8rmiug with 
minute forms of life, constituting, in the words of Professor Hind, in 
many places a living mass, a vast ocean of living slime; and the all- 
pervnding life which exists there aflords tho true solution of the 
ptoblem which has so often preserited itself to those erigaged in tho seii 
fisheries, where the food comes from which gives sustenance to the 
countless inillions of fish which swarm in the waters of Labrador and 
Newfoundland and in the Dominion and United States waters. I t  is 
computed that while the cold water area subtellding tlio cowt of the 
United States is about 45,000 square miles, that subteuding tho British 
American shores is 200,000 square miles, a proof of tlie superior viilue 
of the British North American fisheries. Only one-half of our 5,000 
milos of sea-coast has been properly worlred. The most imp01 taut of 
the deep-sea fishing grounds are the Atlantic coast of Nova Scotia 

. 
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from the Bay of Fundy round the southern part, around the coauts of 
Cape Breton, New Bruuswiclr, and Prince Edmard Island, embrace the 
Bay of Chaleurs and the G a s p  coast, and extend to the island of Anti- 
eosti, the Labrador, and the Magdaleu Islands, and along this coast the 
cod, the herring, the mackerel, the lobster, and numerous other fisheries 
of less importance are carried on successfully. 

THE coD-FrsHEnY.-Last year the catch amounted to 1,611,586 quiu- 
tals, valued at  $6,3GG,000, adding to which cod sounds and cod oil to 
the value of $225,555, we have a total, as the value of the cod-fisherylast 
year of $G,591,55!5, divided as follows: 

Nova Scotia. ............................................ $3,977,599 
Quebec .............................................. 1,778,200 
New Bruuswick ........................................ 716,496 
Prince Edward Islarid. ................................. 119, 170 

Total ............................................ 6,591,555 

And in this sum is not included the quantity consumed by tlie twenty 
thousand fa,milies engaged in this industry. The cod.fishing season 
varies somewhat in tjhe different’ provinces, But may be said genc.r:illy 
to  be from April to November inclusivc. Some iritclresting particulars 
are given as to the mode of carrying on the cod-fishing, especially as to 
the catchipg of the caplin as bait, i t  being stated, as illnstmting the 
ininieuse shoals of caplin that fill the bays, “tli,at a man standing in-  
shore, with a casting net, will often fill a cart in less than an hour; with 
small seines a couple of inen can fill a small boat in about the silllie 
time.” These caplin are of considerable commercial value. On the :lis- 
appearance of t h e  caplin about the end of June, the launce, tho hcrring, 
the mackerel, the squid, the smelt, the clam, &c., are used as b;Lit. The 
cod being mostly taken by hand lines and set lines, the cost of bait i q  

great, being estimated at one-fourth the ralne of the cod talren. With 
the view of decreasing th i s  lwoportion, the ex:~mple of Normag, wlicro 
the gill.net is largely used in the cod-fishery, is recommended to bo tol- 
lowed. It is found to be much more profitable than fishing with set 
lines or bultows. The cod-fishing is carried on in Oanarla either i n  
vessels of a tonnage of from GO to 100 tons on the Great Bniilts 01’ 
in open boats at a few miles frorn the shores. Vessels employed in 
the fishery are manned by from ten to thirteen men, the owner of ihe 
schooner, who also supplies all necessary fishing tackle, receiving half 
the catch. In Quebec and Prince Ed~arc l  Island the fishing is c;mied 
on chiefly in open boats, and lierice a t  great disadvau tag@, so rnucli so 
that the reports show :I ~ioticeable diniinution in tlie quantity of fish 
caught in the Province of Quebec dririiig recent years, a €:wt m7l1iolt 
induces Mr. Joncas to urge very stroogly improvements in fishiiig vcli. 

Bels and gear, and the abandonment of’ the vicious supplying s p t e m  by 
which advances in food and clothing are made to tho iishcrmen a t  the 
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comiiiencemeiit of each season, leaving, as i t  does, the fishermen almost 
coi~staiitly i n  debt. The principal markets for dry codfish are Ihly,  
Spain,Portugal, Brazil, British and Spauish West Indies, end the United 
States. Tlic firiest cod in all Amrrica, i t  is claimed, is cured 011 tho 
coast of Gaspe, in tho Province of Quebec, where the effects of the mists 
generated by the Cnlf Stream are 1e:ist felt. According to latest statis- 
tics, the West Iiidies paid u s  for dried codtish $2,000,000, United States 
ovcr $500,000, Brazil $500,000, Europe $600,000, and British Guiana 
$250,000. The iiicideiits of the cod-fishing are wry  valuable. Oil is 
takeu from the liver; the head, tongue, and so~ulds form a good article 
of food; the ofi’til and bones are converted iuto an excellent fertilizer; 
the roes are used as a bait for the sarcline fisheries of Fraiice ant1 Spain, 
aucl the swimming bladder is converted into isiuglass. Great regret is 
expressed b~ the writer a t  the ibsence of enterprise in the Provirice of 
Quebec for the utilization of tliese incidents of the cod-fishpries, and 
some interesting facts are given in order to prove how valuable a re. 
soiirce thoy iniglit be inade. 

Trm H E ~ ~ R I N G  li’ISIIERY.-~hiS, excluding local consumption, and tlio 
quantity used for bait, was valued at $2,136,000. This sum, althougli 
considerable, represents only to a small extent what this industry is 
capable of in the matter of dcvelopment, In the l’rovirice of Quebec, 
with its tell tJiousand fishermen, 1,100 miles of maritirne coast, numer- 
ous bays, famous for tlieir ‘abundance of herring, the.anuua1 export 
of herriiig does not reach 2,000 barrels. The writer’s opiiiioii is 
that the export of herring, if the industry was properly encouraged by 
capital and developed, would easily reach from $5,000,000 to $G,OOO,000 
:~nniially, mid he bases this opinion upon an cxauiiuation of what lies 
beeii aiid is being clone in Great Britain, Prauce, llollancl, and other 
countries. As soon as the ice disappears iii the spring the lierring come 
in in iinmeuse shoals. Those caught early in the seaSon are less valu- 
able thitn are those caught between the months of August a~icl Decem- 
ber. The former ;ire sent chiefly to tlie mest  Indies, the latter, carefully 
gnttcd, ;ire paclred for the United States and European markets, tho 
best being the celebrated Labrador herring. 

The following was tlie export of herring in 1582 : 

I’icltlc& 423,042 barrels . - . . - . . . - - . . - . - . . - . - - - . - . . - - . - - . $1, 739, 943 

Fresh, 16,080,000 pounds I - - . - - . . . . . . . . - . . - - . . . . . . . . . . - . 53,533 
Smolred, 1,000,416 boxes - - .  . .’ . - -. , . . . - . . - - - . - - . - - - - - . - 311, 807 

-- 
2,135,353 

TIIE MACKEREL FrsHERY.-ThiS fishery in Nova Scotia and New 
Bruiiswiclt particularly is stcadily improviug, tlie class of vessels now 
used beariiig fair compariso~i with those used by Ainericau fislierinen, 
which are said to be the firiest in tlic world. The CJ,uebec dsherrnen 
h:we, however, giwn but little attention to the maclterel fishing. 
ii The mackerel is met with off the coast of Nova Scotia, in tho Bay of 
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Fundy, in the Gulf of Canso, but nowhere is it more plentiful than in 
the Gulf of Saint Lawrence, off the coast of Prince Edward Island, in 
the Bay of Chaleurs, and in the numerous cores and bays formed by 
the group of islands called Magdalen Islands." The chief market for 
our maclierel is found in the United States, although some are sent to 
Great Britain and the West Indies. The annual value of the mackerel 
fishery, according to recent returns, is $1,250,000. 

L0usrERs.-The development of tho lobster canning businesa has 
been very great in recent years. I n  Prince Edward Island there mas 
in 1871 only one establishment; ten years later the number 'had in- 
creased to 120. Tliere were put up on the island iu 1871, 6,711 cans; 
in 1878, 1,649,800 cans, and in 1882, 6,300,000 cans. In  1870 New 
Brunsmick had one canning establishment, putting up 20,000 cans, 
ten years later 6,000,000 were exported from the proviuce to clifl'erent 
markets. Nova Scotia exported 30,000 cans of lobsters in 1870, and 
5,000,000 in 1882. Quebec is behind in this industry ;is well, produciug 
last year but 800,000 cans of lobsters. There are to-day in  Canada 600 
establishiaeiits engaged in canning lobsters, the product of which is 
1'7,500,000 cans, valued a t  $3,000,000, almost as much as tlie value of 
tlie product of our herring ant1 mackerel fisheries cornhinetl. These 
fignres represent 52,500,000 lobsters taken in Canadian waters in 18S2. 
Tlie nunibrr of lobsters taken in England does not represent 3,000,000 
in each year: Tlie ease with which the &ell fisheries may be exhausted 
aut1 tile difficulty of reviving them has induced the Gorernnient to 
impose regulations for the prevention of indiscriminate fishiug of the 
lobster on our coasts. 

TEE PRESE-WATER Li'IsHERIES.-Coming to the fresh-water fisheries 
Mr. Jonoas deals first with the salmon fidieries, and states that they 
show a tendeacy to gradual decrease, and this in  spite of tlie regula- 
tions made by the Government limiting the fishing season, prescribing 
the implements that may be used, and providing by artificial breeding 
establishments, at  great cost, for the replenidiing of the rivers. He 
urges, without reflecting upon the devotion and intelligence of the pres- 
ent fishery overseers and gnardians, that more should be appointed, s u d  
a more constant and effective protection thus afforded; ant1 he urges 
moreover, that tlie angler, who indulges in fly fishing for sport, should 
be reqnired to stop a t  tlie same thiie as the fisherman who fishes for a 
living is compelled to takn up his nets. The salmon fishery, however, 
is far from exhausted. In 1882 Canada exported salmon, fresh, canned, 
ant1 pialilecl to the value of $3,000,000. The United States is the prin- 
cipal market for fresh salmon and Great Britain of salmon preserved in 
tins. British Columbia is the most famous of the proviuccs for its 
salnion fishery, the industry 1i;iving already assiuned large proportions. 
It1 187'3 the catch T V ~ B  3,000,000 pounds; in 1882 ir had increased to 
13,000,000 puunds. The capital invested in the salmon fishery of Brit- 
ish Golurnbia is estimated a t  over $2,000,000. In  addition to tho canrieil 
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salmon exported from British Columbia oyer 5,000 barrels of salted 
salniou have also been exported, the demand for the fish thus preserved 
being steadily increasing. Trout of all kinds abound in many Canaditin 
rivers, arid tlie best are tlie sea-trout and the salmon-trout. Whitefish 
and trout fisheries are carried on on a large scale chiefly in the lakes of 
Ontario. These lakes are properly called great inland seas, Superior 
covering an area of 31,000 square Inilcs, aiid Erie, Huron, and Ontario 
combined, 52,000 square miles. Many rivers einpty their wuters iiito 
these Idees, nlid tliese abound in food-fish, the delicacy and fl;ivor of 
which are moll linown ; salinon-trout, whitefish, sturgeon, pickerel, pike, 
bass, perch, &e., abo~und in them. The fishermen of the Canadian lalies 
use gill-nets and trup-nets. and their vessels are either fiailing boats of 
from 20 to 30 feet in length, or small steamers called fishing tugs, oiie 
advantage of the h t t e r  being t h e  speed with which fish can be coriveyed 
to  railway stations to be transported in refrigerators to marliet. The 
produce of whitefish, trout, Qc., from the lakes in  1882 was 4,500,000 
pounds, scut fresh to market, besides 5,079 barrels of the same fish 
salted, 9,753 barrels of trout, a d  41,380 barrels sturgeon, bass, pike, 
muliallo~igr, and other fish, making a total of 5G,197 barrels, or a total 
of 1G,730,700 pounds as  the marketed products of the lslre and river 
fisheries. There are besides these tlie river fisheries of tho maritime 
provinces, giving an aggregate value for the fresh-mater fishes of the 
Doiriiniori of $4,000,000. Tho paper closes with sowe reference to  the 
geiieral coruinercial mlue  of' the fisheries, it being claiined that  4' tho 
fislleries are not oiily importaiit to us  in consequence of the vast amount, 
of wealth that can be drawn froin the deep, apparently without dimin- 
ishing or exhausting its source, but becausc by this means a body of 
able arid liardy sear1:on may bo found to  conduct the commerce of a 
maritime country during peace and to become its gallant defenders ou 
the ocean in time of war.)) 

2$&0.-ON TIIE ABUNDANCE O F  RALIEUT N E A R  ICELAND.  

B y  Cayt. J. W. COLLINS, 

While i u  England, in the summer of 1SS0, after leaving tlio Brrliu 
Fishcry Exhibition, I mas told by English fishermen, Railing from 
Grirnsby, that  they had often found lislibut in extraordinary abuudnnco 
wliile fishing for cod at Icelaud. I was much interested in these state- 
ments, first because Capt. John S. McQuinn, of Gloucester, went to 
Iceland in the schooner Mambriuo Chief, in 1873, on a "salt  halibut^' 
trip, and failecl to get a fa,ro-a result which uiitil nom has prevented 
otlicr Glouccstcr fishermen from visiting that  locality ; and r;cwmd, 
because I kiiew that,, ii' Iialibtit are as t~bi~nt laut  in tlie waters around 
IceIan4 as they were represeuted to be b~ tho Griinsby fisherinen, A m p  
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icaii vessels inight, 1)s going there, makr far more profitable voyages 
for flitches tlian they are liiLblc to innLc on the west coast of Greenlarid. 

Bearjug tliis iii iiiiricl, aiitl coiisidcriiig it iiriportant to obtajn as much 
Iruowledg~ of practical value to American fishermen as possible, I 
took every occasion while in Loudon, in tlie suininer of 1583, to gather 
additional testiinoiiy on this sobject, from both tlie fishermen and ves- 
sel owners tha t  visited the Fislirries Eshibitiou. Several of the latter 
had oiice been fisliernien. Tliose with wlioin I couversecl relative to this 
matter were amon& the most reliable :mcl intelligeiit inen of the class 
to mliicli tliuy belong. Tlicrc was, too, such a reruar1ral)le siniilarity in 
tlie statrrn elits, each indivitlual telling thc t a m e  story, of the alniost 
niarvelons :tbuirtlai~cc of lialibnt ?bout Ice1:11id, tha t  I felt certain tha t  
so maiij7 cx1)crienced fialieniien could iiot a11 be riiistaken or niislecl re- 
garcliiig a fisli wilh which they are so fhniliar. Several told me that  
on some occasioiis they have brei1 obliged to stop fislkiiig for cod owiug 
to  the great numbers of linlibut on the bauks, siiice these fisli were of 
110 value to  theni, anc! ;1ctu:1lly 1)roved a iiuisaiicc by destroyirig their 
gear. The Grinisby vessels which go to Icckuicl are wdlcd sniacks- 
locdly Irnown as Codinen "-tlint fish wit11 1i:~ntl-lines for cod and ling, 
s:dting their catch until a few days before their departure from t h e  fish- 
iiig ground. Tho fish talreii (luring tlie last two or three days' fishing 
are put  iii tlie well and kept alive for sale at tlie home port, the  salted 
cod usually being sold at Faroe Islands. 

I felt so Fure of the correctuess of the information I had obtained 
relative to the :rbuntlsnce of lliilibut at Icelancl, tliat, while at Glou- 
cestcr last winter, I enllecl the attention of sei-era1 parties to the mak- 
ter, who were either fislierm(~n or interested in tlic fisheries. Among 
others, T gaye i o  Capt. John Dngo R detailed statement of what L had 
learned froiii tlic 1l:iigliuh fishermen. In prcvious years Captain Dag0 
hat1 iiiacle sereid trips to ( ' rre~~ i l i i~d  for flitclied halibut, and I have 
reaciitly 1c;iriietl that ,  acting on the iiiforination I gave him, lie has gone 
to Icelniitl tliis suinmer. Aiiotlier scliaoucr, the A lice 31. Williams, 
from the f i i m  of 11. U. S; 11. l:abfioii, of this city, lias also gone on tlie 
siime voyage. The qiicstioii of' the :~buiidance of halibut a t  Icelaad will 
be prettx ddinitely settlecl b y  tlie result of their cruises. Notliiug tlefi- 
iiite has yet been Iearnc~tl of tlie siiccess of tlicse two vesseIs, but liad 
they iiot met with :L re;isoii:ibly f:Lii' prospect for making a good catch, 
i t  is pi (~b~iblc they wonld hare  been hoine before this. 

If they meet wit11 good success, a iiew field will be olmied up to tho 
eiiterprise of our iishernieii, which :it this time is of' special iinportanco 
owing to tile scarcity of liillibnt cii the banlis, and the cliflculties at- 
teridiirg :L ~ o y a g e  to Davis Straits. 

I sli:ill acqnaiiit yon with the result of those experimental trips when 
tlie ~- -cs-ds  retuni Iiomc ; ~ n d  the facts are macle avai1:tble. I have much 
coiifi(1,iiw i i i  :L favor.ible issue. 

~LOLTTCE:STEft, MAWS., Aztgust 16, 3884. 
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V d .  JIV, No. 30. Washington, D. C. Oct. 1, 1884. 
____ 

- -  

!ZSl.-ARTI[FPUlPAL MEA WATEBL LrOU AQUAHlA.* 

BJ IIC. E. HOFE’MANN. 

In  foinier years harclly anJ’ salt-water aquaria were found i n  illland 
countries, becaiise the oxpenso aud trouble of furn is l~ i~~g a constant sup- 
ply of salt water wore too great. Even the Berlin aquarium, with its 
abuudant fluids, was so far from the nearest sea-coast as to make the 
supply of iiaturd mi-water uncertain, and it suffered froin this coildi- 
tiou of affairs. The people of Berlin wittily called this chronic condi- 
tion of their aquarium its ‘‘ sea-sickness.” Although every l lem institn- 
tion lias to pass through w period of so-called 6‘ c.hildren’s c1i6eases,” this 
peculiar (‘ Biclrness ’’ of the Berlin aquarium prwed very obstiuate, and 
even threatened the lift! of‘ tho youug and tender child whose birth had 
been hailed with 60 much joy. The Vienna aquarium hac1 to pass 
through similar experiences, aud the stockholders were obliged to pay 
dearly for the experiment. As matters stood a t  the Borlin aquarium, 
the use of artificial sea.watcr seemed very desir:tblc; but. many a well- 
plauuetl experimeut based ou scientific principles proved a failure ; for, 
although the componeut parts of sea water are well lruown, aud any 
chemist can easily prepare i t  from a receipt, it seemed at  first impossi- 
ble, in a clieuiical way, to breathe the (‘ breath of God ” into our scien- 
tific sea-water, and to impast to it the secret of true vitality. At last, 
howover, loiig after the iustitution had been opened, Dr. Hermes suc- 
ceeded in solving the problem in a scientific manner, arid proved in the 
most incontrovertible wa,y that the maiutenance of inland salt-water 
aquaria was no longer clepeudent on the nearness of the sea-coast. Dr. 
Hermes succeeded in satisfying every demand, as regards sea-water, 
withiu oue week. 

The very bold assertion of the director of the zoophyte aquaria 
in the zoological garcten in ltcgent’s Park, Londoii, that artificial sea- 
water, eveii if a chemical analysis cannot discover tho least difference 
between it and natural sea-miter, is never beneficial to animals and 
plants, has been disproved hy the succes~ of the Berlin aquarium. 
Since we ]lave succeeded in mauufactnring artificial sea-water which 
possesses all the qualities nccessasy for the life of animals and plants, 
and which, by the use of suitable apparatus, can be kept fresh for Sears, 
nothing prevents inland towns from having sea-water aquaria, which, 
in many respects, are peculiarly interesting. 
_ - ~  

* U~~bei .  kiiits/lieliecr Scetunsscr f iir A p ~ t n r i e ~ .  From tho DeulscAo ~ i s a l t e ~ e i - Z e i f u ~ i g ,  voI. 
Trnndutod from tho German by HERMAN JACOB- vii, No. 30 ; Stottin, July %2, 1884. 

SON. 
Bull. U. 8. I?, O., 84-30 
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As sea-water aquaria have a great future in Germany and will rap- 
idly increase in uulnber if proper directions for their maintenance are 
given, I will describe the manufacture of the water in such a manner 
that any onecan easilg prepare it himself. To 50 liters (about 13&gallons) 
of' pure hard well water take 1,385 grains (4Gi ouiices) of eoinrnoil salt, 
100 grams (about 34 ounces) of sulphate of magnesium, 150 grams (about 
69 ounces) of chloride of magnesium (chlormagnesium), and 60 grams 
(about 9 ounces) of sulphate of potassium,'all of which can be obtained 
a t  anv drug store, bu t  generally not entirely pure; and foreign admix- 
tures and impurities may easilj cause the death of all the animals. Each 
of these chemicals is dissolved in water by itself; afterward they may 
all be poured together and allowed to stand quietly for several hours, 
so that little stones and other impurities nmy settle to the bottom. All 
particles of dirt floatin g on the surface should be cai efully removed by 
dipping. The mixture is then poured into another vessel and diluted 
with fresh water until tho hydrometer indicates the proper degree of 
saltness. The quantities given above will  produce about- 50 liters (about 
13k gallons) of sea-water. 

This composition I have ascertained comes very near to that of 
natural sea-wetei; for, besides the component parts given above, itL also 
contains small quantities of Roda, iron, and potash. I obtain the chem- 
icals for preparing my  sea-water, which contains a11 the seven ingredi- 
ents in their true proportions, from a friend of mine who is a chemist 
and am prepared to supply others. Most of tlie sea-water found in the 
market contains ouly the four first-mentioned salts, and is likewise suit- 
able for filling the basin. One should be careful,however,not to put ani- 
mals in such freshly manufactured sea-water, as this ~ o u l c l  almost beyond 
a doubt kill them. It is well known that sea-water is 0.027 gram heavier 
than fresh water; its weight is therefore 1.027. Everything in excess 
of this weight must be carefully corrected from time to time by pouring 
in fresh mater as the mater evaporates, mliile this is not the case with 
the salts. The solid ingredients of sea-water constitute about 3& per 
cent. of its aeight, or one-half ounce to a pound of water. A hjdrom- 
eter is indispensuble for asce:taining the degree of salhess. 

Newly manufactured sea-water should be placed in the open air in 
some cool place, and allowed to stand for some time. If one has any 
live salt-water alga adhering to stones they should he added, because 
they impregnate the water with oxygen. After some weeks the alga 
will spread ell rourld them clouds of diminutive seeds, which adliere to 
the walls and quickly grow under the iuflnence of light. By supplying 
oxygen they make the water, after i t  has been filtered several tirnes, 
still more fitted to receive animals. Of sea-plants, the green ulva? a n d  
the confervre are particularly mitable for recently manufactured salt 
water. 

In the beginning only a few hardy animals should be placed in the 
water, which will flourish and thrive in it; and after ;while 811 at- 
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tempt may be made with more tender animals, which, if placed in the 
water iu the beginning, would probably have died. If no algae can be 
obtained, the water should be allowed to slaiid longer. Any one who 
can afford to  wait until a green corer of alga spreads over the panes, 
will clo well to defer placiiig the nuimals in the water till that time, and 
a little patience is very commendable during the entire process. Like 
wine, salt mater, if properly treated, improves with age, as special ap- 
paratus coutiiiually supply i t  with oxygen br night, and keep i t  agi- 
tated. The water in the Hamburg aqoaisium has not been changed for 
fifteen years, and is still perfectly clear, trmsparent, and odorless, in 
short, of the very best quality; and all that has to be done is to make 
1111 for accidental losses or evaporation. The water of the salt-water 
aqaariurn is chaugcd or filtered only when it begins to gct turbid, or if 
some change is to be made in the arrangemeiit of the aquarium. It 
vi11 always bo advisable, however, to keep at  least a double supply of 
sea-mater on h m d ,  and place it in the cellar in well-corked bottles, as 
airy sudden emergency will then be fully met. 

I have never been able to obtain natural sea-water which was as 
clear as the artificial, through which one can see everything distinctly, 
eveu in tho most remote corner of a large aquarium, which it would be 
very clifficult to do in natural sea-water. I liave brought up sea-water 
in a dipper, which, when poiired into a glass, was as clear as crystal and 
had a brilliant blue color; but this is possible only on the high-sees, 
and when the water is brought up from a considerable depth. Fisher- 
men take too lit tle care and trouble in this  respect ; close to the shore 
they will dip up the water resembling a thick, sellow, and stinking 
juice, and shirj it to other places. For this reason I use artificial sea- 
water prepared in the nianuer indicated above, and even without add- 
ing any plants, I succeed in keeping my animals alive. 

It is self-evident t81iat the principal point in constructing salt-water 
aquariais the treatmeut of the water, which, after all, is the eleinent which 
decides the well-being aud sickness, life and death of the animals. Care 
should be taken to keep the mater well supplied with oxygen, which is 
easily clone by incwis of the aerating apparstos; and to see to it that 
tho iiorrnal proportion between the mlts and sea-water is always main- 
tained, and as s o ~ n  a s  anything appears to be wanting in this respwt, 
jt should be supplied. As soon as the water begins to get turbid, it 
&oulc1 be filtered, atid during an abnoriiial stste of the weather it 
sho~ild be cooled. Only when these conditious aro fiilfllled, mill it bo 
1)ossjble to keep np a successful salbwater aquarium; only thus shall 
we be enabled to have iu our rooms an ex;wt representation of the 
bottom of tlie sea, with all its mysteries and wonders. I, therefore, 
rcyeat in conclusion, “The treatment of the water is tho main thing.” 

‘ 

’ 

BERLIN, GEEMANY, J u t y  22,1884. 
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22Q.-THE OYSTER INDUSTRY O F  TIEE WOOED. 

B y  G .  BROWN GOODE. 

[Abstract of D papor read boforc the Amorican Fibhoultural Abeociation.] 

The oyster industry of the world is seated chiefly in the United States 
and France. Great Britain also has a few natural beds still rem;Liii- 
ing, and a nuriiber of well-conducted establishments Sor oyster culture 
which are supplied with seed op te r s  from continental oyster parks. 
Canada, Hollsutl, Italy, Germany, Belgium, Spain, Portugal, Denuiark, 
Norway, and Russia have also oyster industries, which are, hovever, 
comparatively insignificant, and in the easa of the last two countries 
hardly worthy of consideration in a statistical statoment. 

Recent and accurate statidics are lacking except in two or three in- 
stances. A brief review by countries, in tho order of their importttnce, 
was presented. The oyster induslry of the United States was shown to 
employ 52,805 persons and t o  yield 22,195,370 bushels, worth $30,438,852, 
and that of France in 1881 employed 29,431 persons, produciiig oysters 

r valued at, $3,464,565; the industry of Great Britain yielded ii product 
valued at from two to four million pouuds sterling; I(ol1and wns shomn 
to have a considerable industry in the province of Zceland, a n d  to have 
procluoecl native aud cultivated oysters to the valiio of $200,0W; Ger- 
inany has nu iudustry on the Xchleswig coast valued at about $400,000, 
while the products of other European countries mentioned were too in- 
significant to deserve ;t place in this brief abstract. An estirtiate of the 
total product of the tt.orld was presented as  follows, t h e  figures being 
given in the cumber of individual oysters produced : 
United States ..................................... 6,850,000,000 
Canada ............................................ 22,000, 0UO 

---- 
Total for North America ...................... 5,572,000,000 

--- 
France.. .......................................... G80,400, 000 
Great Britain ...................................... 1, GOO, 000,000 
Holland. ............................................ 21,800,000 
Italy.. ............................................. 20,000,000 
Germany.. ......................................... 4,000,000 
Belgium ........................................... 2,500,000 
Spain .............................................. 1,000,000 
Portugal ........................................ 800,000 
Denmark ......................................... 200, 000 
Russia, ............................................ 250,000 
'Nor way ............................................ 250,000 

--- 
Total for Europe.. ............................ 2,331,200,000 
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The oyster industry is rapidly passing from the hands of the fisher- 
incn into those of oyster-culturists. The oyster, being sedentary, ex- 
cept for a few d a m p  in the earliest stages of its existence, is easily ex- 
terminhted in any glven locality, since, although it  iiiag riot be possible 
€or the fishermen to rake up from tlie bottom every individual, whole- 
sale metliods of cwture soon result in covering up or otherwise de- 
stroying the oystcr banks or reefs, as the communities of oysters are 
teehriicallg teriiiecl. The main dift’erence between the oyster industry 
of Amrrica arid that of Enrope lies in the fact that in Europe the 
native beds liavo long since been practically clestroyed, perhaps not 
more than G or 7 per cent. of the oysters of Europe passing from the 
native beds directly into the hands of theconsumer. It is probable that 
from GO to 75 per cent. are rcwcd from the sced in artificial parks, tho 
remaiiitler liaviug been libid donw for a time to iiicrease in size and 
ilavor iii thc shoal vaters :110ng the coasts. 
In the United States, on the otdlier hand, from 30 to 40 per cent. of all 

the oysters consumed are carried from the native beds directly to mar- 
ket. The oj-ster-fishery is ererymhero carried on in tho most reckless 
m a ~ i i i w ,  : i i id  in all directions oyster-grounds are becoming deteriorated, 
and iii souie ciises have been eutirely destroyed. It remaius to bo seen 
wlietlicr tlie gorernrnents of the States will regnlate the oyster-fisheries 
before i t  is too late, or will permit the destruction of these vast reser- 
voirs of i i~od. At preseut the oyster is 0110 of tho cheapest articles of 
diet in the United States, while in Engli~nd, as has been well said, an 
oyster is nsunlly worth as mucli as, or iiiore, than a new-laid egg. It can 
liarclly be expected that tlie price of American oysters will a lwap  
yemaiii so lorn :is at present; but, taking into consideration the great 
wealth of the natnral beds along ttic entire Atlantic coast, it s ~ e m s  prob- 
:tble that a nioderatu amowit of protection will Iroep tho price of seed 
oysters far below tho prescnt European rates, and that tho iininense 
stretches of‘ submerged laricl along 0111’ coasts e-pecially suited for oys- 
ter.pi~ntiiig may bo utilized aiitl made to prodace an aburidant hmvest, 
at  a mucli less cost than that mliioli xccoriipaiiies the complicated sys- 
teili of culture in France and Holland. 

223.--BRIEB N O T E U  UPON A1811 AND THE PI8IZIERIES. 

1By CPIAB. W. SRIPLEY. 

[Mainly cgtrncts from tho official corresponclcnce.] 

FISH-OULTURE IN OREGON.-”fr. B. B. Dowell, writing froru Jaclrson- 
villc, Oreg., August! 30, 1584, says : The ye;~rling t’rout a t  my ponds 
llear East Portland are froni 6 to 8 inches long, and those hatched this 
spring froin 1 inch to 1& inches long. I now havo about 7,500 lively 
fry. All are doing well. Two of my neighbors have commenced rais- 
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ing fish. I can get salmon eggs enough next season from the canneries 
a t  the mouth of the Columbia to feed my fish very cheaply. So far I 
have been feeding my trout on eggs from that place, and on liver from 
Portland. I am satisfied I can raise trout to perfection. I am now en- 
gaged in making the third pond. 

Klamath Lake, Goose Lake, Back Lake, Crater Lake, Toule Lake, in 
this vicinity, and many smaller Lkes in the Cascade range of mountains, 

. are well calculated to raise large quantities of black bass and whitefish. 
The black bass particularly would be suitable to stock Toule Lake, Link 
River, and Lower Klamath Lake, where great quantities of suckers now 
alioiind. They would feed on the suckers and cause them to decrease. 
The black bass would idcrease very rapidly. 

The German carp is a big, thrifty, bony fish, just like the  big Indian 
suclrers which now fill Toule Lake, and which run up Lost River in tho 
spring into Oregon to its head. It is a good fish to supply food for the 
niillions on a large and cheap scale; but the salmon, the black bass, 
grayling, trout, and whitefish, will always command a better price. 

The Oregon legislative assembly has made two or three small appro- 
priations for a fish latlcler a t  Oregon City. It will take $12,00Oor $15,000 
to make a good permanent one, blasted out of the solid rock, and after 
the McDonald patent. The increase in the Upper Willamette would be 
worth four times the money in three years. There is 'no place on the 
Pacific coast better for salmon than the Willamette above the fitlls, but 
not a salmon can now ascend above Oregon City to spawn. The com- 
pletion of this ladder and the introduction of black bass and whitefish 
into Oregon would be a lasting benefit to the citizens of Oregon. In 
time these three things would feed millions of people with the best of 
food. But few. carp will be eaten when thereis plentr of salmon, black 
bass, whitefish, and trout. 

DECREASE OF GRAYLING IN ATJ SABLE RIVER.-Mr. I). H. Fitz- 
liugh of Bay City, Mich., writing September 22,1584, says the graylings 
put into An Sable river some years ago are about exhausted. It is a 
very fine trout stream. 

TO DESTROY Mus1mArs.-Dr. Hessel has been greatly annoyed by 
these pests. He has destroyed many. His mode is to suffocate them, 
as follows: Pour pounds of sulphur mixed with half a pound of salt- 
petre finely pulverized, set on flat stones or a piece of sheet iron, say 
half a pound, or a pound to a hole (as it costs but  a few cents), and 
placed in the holes; after burning a few minutes, close the lrolcs with 
sods. The saltpetre insures the combustion of the sulphur, which is 
certain death to all within. Others have also tried it with success. 

0. Clagett, of Frederick, Md., caught in the Potornac, a t  Poirrt of Rocks, 
a small-mouthed black bass, which was shown a t  the Health OBce, and 
measured 232 inches in  length, le inches around behind the gills, 1Gq 
inches at the dorsal fin, and weighed 6 pounds 10 ounces. 

A LARGE BASS FROM TIIE' POTOMAP.-septemb(?r 20, 1854, Mr. J. 
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