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I I I.--lSE"POKT OX? OPERATIONS A T  TIIE BHAV-JIATCMJNG S'TATJON 
ON BATTEEY IBLAND, N E A R  H A V R E  DE GRAUB, D I D . ,  DURING THE 
SEASON O F  ISSO. 

B y  L. R. GRABILL, 
Siqc?*idetukict of Battery Station. 

[Abstract.] 

The first run of shad was perceived on April 18, and 35 ripe shad 
mere taken on April 19. This run continued for a week, and was larger 
in number than had been h o w n  for 20 years. Both sh ;d  and herring 
came in enormous quantities. It was impossible to obt?in the catch of 
shad at the seines during this ruii. The catch of  Mr. Osmonci7s seine in 
shad for one day alone mas more thau 5,000. 

The collection of spawn for the station was done by men and boys 
hired temporarily for tho purpose. As many as 40 men and boys in 
addition to the stetion's ordinary force were employed. These were 
paid monthly wages, each bcing allowed $10 rt month for subsistence. 
It was endeavored to station men permanently a t  all the seines, and to 
attend to as many gill-nets as possible. The men were graded as first 
and second class spawn-takers, and apprentices. Busides these, boys 
were used merely as oarsmen. 

Experience shows, however, that i t  will be better in the €uture to 
employ 3 men to overy boat, 2 of whom are apprentices; these 2 to 
take nightly turns at receiving instruction. Boys, unless quito large 
and strong, cannot care for bo:tts in a squall. Large as was the collect- 
ing force it could not attend to more than one-hali of the gilling boats 
011 nights wheu all of' the fishermen were out. As a rule it wat3 found 
more proEtable to attend gill-nets than seines. 

Collection mas contiuucd from April 19 to June 10, tho total number 
of eggs collcctcd being G0,766,000. Of this nnmber there were received 
from the steamer Piah Bawk 2,099,000, and from the steamer Lookout 
2,433,000, the total receivod from other sources thus being 4,539,000. 

The Cammission's gill-nets were put in use during the latter part of 
the season, there bcing no scarcity of male fish during the first part. 
Notwithstanding the smaller mesh of the net, it was not noticed that 
there was a large diEerence from other nets in the proportion of inale 
fish caught. The largest roe fish seen during the season wag caught in 
one of the Commission's small-mesh gill-nets. On a few occasions thcsu 
nets served a good purposein supplying male fish for impregnating 
eggs, but they did not supply these male fish nearly so often as they 
were supplied €rom ordinary nets near at hand. The Commission's gill- 
nets, being fished by expert' fisherhen, caught about as many fish, both 
malo and female, as most of the gill-nets fishing in the w m e  locality. 

At  the beginning of the season the hatching department mrte not PI'@ 
pared to do the work that was forced upon it by the early and immenso 

. 
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run of shad. The connections for the hatching apparatus and for tho 
water supply were inadequate to the demand, and the supply of hatching 
apparatus on hand was insufficient. To increase the hatching room 
an addition, covered with canvas, was made, accommodating 2 tables 
additional with 50 McDonald jars. The store-room used for the seine 
was furnished with sky-lights, and 28 hatching cones were placed in 
it, and about 30 cones in all conditions of repair were hastily fitted 
up outside of all shelter. Notwithstanding the increase thus made, tho 
cones and jars constantly carried twice as many eggs as they should 
have done, and much loss was the result. But Ijy f@r the greater loss 
was caused by being obliged to allow eggs brought in to stand in 
buckets, &c., until room could be made for them. In many cases eggs 
nearly hatchea were cornpelled to bo placed in the river to make room 
for new ones. About 170 McDonald jars and 58 cones were in constant 
use, supplemented by wire-gauze cylinders, buckets, pans, and all kinds 
of arrangements for hatching. 

Three experts were employed during most of the season in the batch- 
ing-house. Three apprentices were also employed most of tho time as 
assistants. These men received and cared for all eggs, cared for tho 
fish when hatched, filled the cans for shipment, and loaded them in , 
the launch or scow. 

Notwithstabding the losses, the number of shad fry hatched was 
46,231,000. These numbers are based on the measurement of the per- 
fectly cleaned eggs in the jars just before hatching in every case, and 
aro as nearly accurate as these figures can be made. It is believed that 
this is rather under than over th;e actual result. Tho percentage of 
hatching during the season wa0 74.4. The total number of fry shipped 
and receipted. for by messengers was 43,776,000. The total loss of fish 
was 1,455,000. Three tables are appended to this report, which give 
details concerning Dhe collection of the eggs, the shipments of the fry, 
aud meteorolo@cal observations during most of the season. 

The collecting force was entirely disbanded after June 10, when gill. 
ing is no longer permitted by Maryland laws. On June 13 all the eggB 
on hand had hatched, and the hatching department was then closed, 
But few eggs, however, were taken after June 1, the date on which tho 
greater part of the force was discharged. After tho close of the lietch- 
i n g  season the time of the small number remaining was given to storing 
the equipment, and in work upon drive-well, which was begun with 
the hope of finding an artesian water supply. This well was carried 
to a depth of about 150 feet by July 1. 

There is little doubt but that the area of 4 or 5 square miles irntpedi. 
ately surrounding Battery Station is as large as any, if not the largest, 
spawning ground for shad on the coast. The station is well located 
for reaching every part of this ground. The possibilities of the sbdion 
are almost unlimited. Fishermen and fishing boats cover the bay dur- 
ing the season, and every ripe egg taken in fish in the nets would be 
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lost if i t  was not taken by tho collcctors of the statiou, impregnated, 
and hatched. 0110 need ouly to see the b:ty Rtudded with the lights of 
tho fishing boats on a night in AITny to convince him that but for tho Com- 
mission7s work very fow fish ooultl coiiie from eggs naturally deposited. 
But, large as was tho Comtnissiou’s fbrco last year, I am satisfied that 
not over one-half of the ripe fish taken in the bay by fishermen weru 
stripped by its collectors, a8 they could not possibly attend to all. 

It is fairly denionstrated by this season’s work that collecting from 
gillurs produces a. better resul t thau hauling the Commissiou!a seine. 
Two or 3 men can secure as many ripe fish from gillers in a clay as 
30 men mould seciire if employod in hauling tho seino. Moreover, 
hauling the seine by the employees .of the station necessarily involres 
tho Fish Oomlnission in the care and disposal of the fish talicu, while 
it.seems to antagonize the fishermen, a,nd is an unnecessary cost. With 
a good run of fish in the coming year, if the collecting force is doubled 
and their work thoroughly 8ystematieet1, perhaps double tho number of 
oggs secured last season can be obtained during 1887. The collection of 
eggs in IS86 was stimulated also by giving small rewards to those 
gathering the greatest amount, of good spawn. 

PENNING SHAD.-OUt of a largo numbcr of‘ shad €ull of roe, but iiot 
ripe at tho time of introduction, which vore placed in tho pool and kept 
for a space of t ime ranging from D fern days to 2 weeks, not one ever 
prodacod eggs that would hatch, though apparently npo when stripped. 
It would seem that passibly the fright at being taken in the nut, or of 
confinement in the pool, prcrents the eggs from further development. 
All of the fish placed is the pool become more or less diseesed aftor a 
short time, which may bo duo partly to tho niuildy bottom. This in- 
teresting ovperiment has hitherto niet with such small sucoess as to 
warrant its being dropped hereafter. 

lImmNG.-Elerring wero taken confiniiaI1y and sometimes in such 
quantities as to retard tho hauling of the mines. No account mas kept 
of them, 8s they wore considered valueless in most cases, aud they were 
sho-ided back dead into the river or allowed to escape throngh the 
large meshes before complctely hauling in  the seine. 

I%oomxsa: OR STZLIPED mss.-Experiments were made in hatchiiig 
tho eggs of the rockfish, the greatest success being obtained by swing. 
ing a cylinder with gauze cuds in a sluice-way through which a current, 
caused by @e tido, oonstan tly flowed. It appears, however, that oven 
witnh very firie gsuee the eggs in a certain State are forced tlirongh. 
Owing to want of timo, caused by pressure of other matters, sufficieut 
attention could not be devoted to tbose experiments, and most of the 
egg8 talccn mere lmt, In all, 600,000 rockfish eggs were taken, and 
76,000 fry wero shipped to Lake Ontario, nePlr Oswego, N. Y.* ’ 

WASHINGTON, D. O., December 20,1886. 

For notice of their 8UoCeRRful pht ing ,  800 F. c. Bulletin for ld86, p. 137. 



T A B ~  I.--Record of the shad-hatching operations conducted ut Battery Station, Naiyland,  from April 19 to June 13, 1886, under direction os L. R. 
Grabill, superintendent. 

Taken by had. 
aeine8.t 

Taken b: 
gill-neta Fish obtained from- 

Eggs. 

1170, OOO 

Len*h of 
IaolPaeine. 
visited.* 

Fish. 

-~ 
........... ...................... ..................... 

Fathoins. 

2, 700 

2,500 
1,800 

800 
800 

1,500 
1,900 
2,000 
1,500 

2,700 

........... 

Xonday .._.. 
Tuesday.. ... 
Wednesday.. 
Thnmlsy .... 
R i d 3  ....... 
Satu sg .__. 
Sunday _.__.. 
Monday .._-. 
Tuesday ..... 
Wednesday-. 
Thursday .... 
Friday ....... 
Saturitay .--. 
Sunday ...... 
Monday ..__. 

........... 
1, 700 

Apr. 19 
Apr. 20 
Apr. 21 
Apr. 22 
Apr. 23 
Apr. 24 
Apr. 25 
Apr. 26 
Appr. 27 
Apr. 25 
Apr. 20 
Apr. 30 
 lay I May 2 
May 3 

........... 
1,100 
2,600 

& 500 

1,800 

?E 

8% 
2,800 

........... 
2,900 
1.100 
2,300 
1,100 

1,3??,000 
2,119,000 

3,004,000 
1,000, uou 

200,000 

2,431,000 

1,1i7,000 

771, OW 

J:: g2 
1,000,000 

689,OOD 
l,QOO,OOO 
4,1515,000 
2,OOO.o00 
a,wu,ooo 
1,593,000 
1.300,OOO 
1, i 0 0 , O O O  
1,3r0,000 

414,000 
130, W 
200,000 
300,000 
i O D ,  000 
245.000 

1.814,OOO 
1,103,000 

300,000 

........... 

Length 
)f gill-nets 
vrsited. 

................................... ................................... .................................. ................................. ................................... ................................... 
25,000 ............ 

1,421,000 ............ 
s o ,  000 71,500, ooo 

1,055,000 ............ 
............ 1,200, ouo 

2,431,000 (6) 

50,000 '"1,430, OOO 
........................ 
131,gq ooo 1,621,000 
........................ 

801,oOO 1,500,000 
503,000 ............ 
742,000 ............ ............ 500, OM) . _ _ _  ~ - ~. . __. 141. w, 000 ........... 2 , 0 0 0 , m  ............ 2,4ao,octo 

I. 500, coo 850,000 
............ 1,900,000 
............ 'C!,350,000 

3il),000 ............. 
............ 300,000 
.____. .___.. 4j0,OOO 

.... '. ....... i 1,050,000 .............I 990,000 ........................ 

...... ......, 300, 000 ............ I ............ ............ I .  ........... 

Fathom. 
2,190 
1,955 
3,200 
6,425 
4,583 
1,615 

5.420 
5,505 
4.870 
5,430 
2, 375 
4, I50 

11,390 

2% 

3,587 
2,188 
2,600 
1,700 
1,540 
1,000 

........... : ;E 
4, 200 
4,550 
1,525 
9,100 
600 

5,850 
7,150 

11,785 
8,425 
6,400 
4,035 
1,650 

........... 

Pounds. .......... 
._.__. _._. .......... 

400 

.......... 

.......... 
484 
168 
191 

1,056 

I 

1- 
1 1  I-- 

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

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

......... 

................. 
4 
3 
4 
5 
1 

26 
6 

10 
................... 

450 

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

........ 
200 
334 
413 
135 
243 
333 
230 

40,000 
30,000 
6,000 

20,000 

.......... 
200 ' 
E i 
% I  
100 I 

816 
620 

1,389 
2,009 
1,114 

244 
767 
52 1 
588 
693 
306 
405 
324 
398 

2,314 
2,311 

894 
104 

1,934 

, - - -. . - - . 
60 
40 
41 
99 
21 

238 le  ..... ...... 
502 
400 100 1 3 i i  

40 1 25 19J 
...... --! ...... -.-.I 240 

266 i ._____.__. i 211 .__.. ..... ......._.. 48 

Ripe shad. 

20 39 
35 71 
45 91 
90 145 
56 119 
10 1i 
20 36 
20 28 
35 50 
30 47 
20 30 
20 33 

22 --.-.._._ 19 
_ _  .-. . ~. . 

Egga ob- 
tained. 

3,594 000 
5,648,000 

3,295, coo 
941, ow) 

lr& 000 
1532,000 

'Sl,127, 000 
193,000 
248,000 
828,000 
263,000 

4,046, 000 

........... 

........... 
305,000 

1,469,000 
1,71G, 000 
1.544,ooo 
1.317,OOO 
1, 070, 000 

265,300 

Loas. 

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

53s99; OOO --. . - -. . _ _  ...........I : .......... ........... ........... ........... 8169,000 ............ 9 2 i i , M M  ".] *io,wi.j. .......... 
'W, 000 

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

........... j 20.000 ........... 1u,ooo ........... 1 10,000 ........... I........... 

196'000 I ....... :... 
3i:OOO ......... :. 



Monday _.__. Xav u 1,300 3,150 50 '*150 211 .......... 25 622,000 123,000 30,000 1,500,000 
% d a y  ..... 25 ............ 750 .................... 24 .......... 4 60,000 45,000 ............ 1,253,000 

Friday ....... %fay 28 1,300 789 60 Kl50 16 .......... 4 158,000 31,000 20,000 1,000,000 

Snnday ...... May 30 ............................................ 35 .......... 5 112,000 21,000 10,000 200,000 

Wednesday.. June 2 ............ 1,100 .................... 61 .......... 22 545,000 Wd4,OOO ........................ 
Thuraduy .... June 3 ............ 1,160 31 .......... E I83,OOO ........................ 124,000 
Friday ....... Jnne 4 ............ 1,250 .................... 18 . . * . -. __. . 6 61,000 ........................ 100,000 

Snnday ...... Jnne 6 200 .................... 5 . -. - -. . - -. 3 78,000 ........................ 416,000 
Monday ..... Jnne 7 ............ 1,100 .................... 123 ......... 19 416,000 ............ 20,000 312,000 
Tuesday. .... June 8 ............ 1,750 .................... 111 .......... 16 351,000 ....................... 151,000 

Thursday June 10 200 .................... 2 ............................................ 10,000 $8,000 

Wednesday.. May 26 ............ 600 .................... 20 ............................................ 60,000 1,000,000 
Thursday .... Xay 27 ............ 600 .................... 4 ............................................ 30,000 1,013,OoU 

S a t d a y  _._. Hay 29 I.:OO 1,100 23 '9100 ..................................................... 30,000 

k%onday ..... May 31 ............ 1 850 .................... 134 .......... 22 508,000 96,000 20,000 499,000 
Tuesday. .... June 1 ............ d750 .................... 99 .......... 14 259,000 ............ 20,000 45,000 

.................... 
Saturday .... Jnne 5 ............ 700 .................... 28 ._ . -. . - - -. 3 82,000 ............ 10,000 117,000 ............ 
Wednesday-. June 9 ._._____.._. 400 _.___. - - _ _  ____. -. - -. 3 ............................................ 20,000 1!7,000 

FridaV ....... Jnne Il ............................................... .......,.......... .............................................. 40%000 
Satnhay .... Jnne 12 ...................................................... 1 ............................................ 20,000 256, OOO 

10 000 ............ 
--'--I--- 

.... ............ 
Sunday ...... Jnne 13 ..................................................... _,____.. ...I ....... ...I. ....................... .................................. I .................... ' ............................................ I %4<000 

Records for the had-seines are very incorn lete. 
Xo hanling of seines is allowed by Marylant? law 
after Jnne L 

t Hemin were taken in great numbers, but no ac- 
wunt of &em mas kept. - 
: 74.4 per cent of ail e gs taken rere hatched. 
'Kept too long in bu&ers. 
*No mom for them in hatching-house. 
3 Kept on shore all night 
'Not gooa. 
SPnt on trays in kfrigerator becanee hatching-house 

waa fun. 

............ 895,000 ........................ 
554000 2,336,000 ............ 977,000 ............ I 500,000 ........................ 1,100,000 ............ 200 000 ............ 550:000 ............ 500,000 
100,000 ............ ........................ ........................ 

"228,000 ............ ....................... 
"429,000 ............ 
*1298,000 ............ 
*l%6, 000 ............ 

........................ 
*1172,000 ............ 

........................ 
"4EL00U ............ 

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

6Fifty thousand eggs sent to H. C. Mercer, to be 
Dut into Danube River. 

Total -. -. 

'Sent t o  car Xo. 1. 
8Eighty thousand hatched from 200,000 eggs in re- 

frigerator, and died in a few hours; E9,000 lost by 
overfiow of aqnarims. 

*Lost b r  orerflow of aauarinma 

_ _  . - -. - - -. [ 65,8001 lE5,7771 26,754( 5 , 0 5 0 /  20,6111 4011 1,783/60,~66,000 3,888,0001 1,455,000 45,231,000114,727,000 zS,Oa9,000 

'Sent t o  car Xo. 1. 
8Eighty thousand hatched from 200,000 eggs in re- 

frigerator, and died in a few hours; E9,000 lost by 
overfiow of aqnarims. 

*Lost b r  orerflow of aauarinma 

ggs nearly hatched and - 
room. 

~ p A l s o  585,000 eggs in best condition received 
this day. 

16 Also receired 640,000 roclrfish egg;. 
16From steamer Lookout W2 000. 
17 AIBO ship ed 75,000 rOc'kfis& t o  Oswego, N. Y. 
18 Two ltun&erl pOUnd8 of other Esh taken. 
I9Fire hundred pounds of other fish taken. 
mover matum 

means of removsl. 
SXot assignable to particulirr date or d a h .  

Deposited in Susquehannn River, for want of 

a 
Ki m 
U 

3 



TABLE 11.-Record of mefeoroZogiea1 obserwations made at Baftery Staiion, Maryland, from N a y  1 to June 12, 1881.5, by FiZliam P. Sauerhof and D. W. 
Kenly. 

t 

61 
57 

64 

62 

eo 
58 
59 
58 
58 
58 
58 
57 
57 
59 

2' 
9 
65 

65 

63 

66 
65 
65 
69 
65 

Date. -- 
R e  
d d ,  
b d  -_  
0 0  

60 
62 

6 0 6 4  
6 4 6 4  
6 4 6 5  

65 
6 3 6 5  

60 
5 6 6 0  

60 
60 
c2 
58 
58 
59 
Go 
60 
61 
614 

B o 6 2  

69 

64 
6 0 6 4  
6 0 6 5  

6469 .._. 
66 
70 
70 
70 

g 
2 
w: 

May I.... 
2'. .. 
3.. . .  

Strong.. 
Fresh .. 
Light.. . 
-.do ...... 
-.do .... 
Fresh .. 
Light. .. 
Strong.. 
k>sh. .. 
LI h t  - . l o  -1:: .. ao .... 
..do .... 
..do .... 
f i s h .  .. 
..do .... 
Li h t  
. .to .:I: 
..do .... 
. .do .... 
..do ....... 
-.do . - . . 
 do ...... 
..do ....... 
..do .... 
Fresh. 
Li ht 
. $0 .. 1: 
Calm .. 

Cs m .... 
Light. .. 
Brbk .... 
..do .... 

do ...... 
Lifht ... 

4.... 
5.... 
8... v.*. 
84 ... v.-. 
106 ._. 
11 .... 
12 .... 
13' ... 
14 .... 
I*... 
W... 
17'0 -. 
18'1 .. 
19u .. 
21 .... n.... 
23'4 .. 
24'5 . . 
25 .... 
26 .... 
27'0 .. 
23 .... 

2033 _. 

Strong.. Fresh. .. Clondy . Cloudy . I Cloudy . Clear ... High ... Ebb .... Ebb. 
Li-ht ... Light ...... do ....... do .--.I-. .do .... _..do .... Pi002 ... Flood. .. DO. ~..80 .... -..do .... Clear ... Clear ...I Clear ...  do ~--.l.. .do ..... .do ..... DO. 
.do ...   do ...... .do ...... do .... I.. .do ...... do ...... do ...... .do .... Do. 

'Fresh.. . _..do ...... .do ....  do .... Cloudy . Muddy ... do .... Ebb .... Do. 
Light ...... do .... Cloudy. ... do .... Clear ... Clear ...... do .... o .... D,). 
Strong.. Strung.. ... do .... Cloudy .I Clondy . Muddy . Ebb .... 1::::o .... Flood. 
... do .... Light ...... do ....... do .-..I Clear ...... do ....... do ....... do .... Do. 
Calm ... Calm ... Clear ... Clear ... 1 Clouily .... do ...... do ....... do ... DO. 
Light ... Ligbt .. -..do .. Cloudy. .. do ....... do ....... do ....... do .... Do. .. .do .... Strong:.. Cloudy ... .do ...... .do ...... .do ...... .do ...... .do .... Do. 
Calm ... Li ht ..do .... .-.do ...... do ....... do .... __.do ....... do .... 'LOW. 
Fresh ... --.cfo-:y. :..do ....... do .... Clear ...... do ....... do ... Flo od... Ebb. 
Light. .. f i s h .  .. .-.do ....... do .... Cloudy . _..do ....... do ...... do .... Do. 
Calm ... Calm ..... .do ...... .do ...... .do ...... .do .... Flood. ..... do .... Do. 
Strung.. Ligbt ... Clear ... Clear ... Clear ...... do ....... do .... Ebb .... Flood. 
Light ...... do ...... .do do ....... do ....... do ...... do .... Flood... Ebb. 
Bnsk ... Fresh ...... do .... Cloudy. Cloudy . Clear ...... do ...... do .... Do. 
Ligbt ... Light ... Cloudy. ... do ....... do ....... do ....... do .... Ebb .... Do. 
: : .do ....  do ...... .do .--.I-. .do .... Clear ..... .do .... .-.do ...... .do .... Do. 

do .... Calm ... Clear... Clear ...... do ....... do .... ..-do ....... do .... mood. 
-..do ~ - -. Strong. - .-.do . . -. -. .do . ~ - . Cloudy .-.do . - - . Ebb . - -.  do . - -. Do. 

.do .... Light. .. .-.do .... Cloudy ... .do ....... do ....... do ....  d  do .... Do. 
do ....... do ....... do ....... do ....... do ....... do ....... do do .... Do. 

Fresh ... Strong.. Cloudy. ... do .... Cl ear... ... do ....... do ....... do .... DO. ..... do .... Li ht ... Clear ... Clear ... -:.do .... Nuddy.. ... do ....... do .... DO. 
L i p . .  ... cfo .... Cloudg .... do ....... do ....... do ...... do ....... do .... Ebb. ... o ....  do .... Clear ...... .do ...... do .... Clear ... __.do ....... do .... Flood. 

:...do... ... do ....... do ....'... do ...... do ....... do ....... do .... Flood ... Ebb. 
.do ...... .do ...... do ...... .do .... Cloudy ... .do .... Flood. .... .do .... Flood. 

-1. ....... .__.I ..... Cloudy .......... .-.zw __.. ... do ....... do .............. 
Light ... Li ht  Clear ... Clear ... C l e x  ...... do ....... do .... Ebb .... Ebb. 
Brisk ..... . to  .::: Cloudy . Cloudy . ._.do .... .-.do ...... do ....... do .... Do. 

'Light ... Bhk.. .  ... do .... Clear ... do ....... do ....... do ....... do .... Da 
Verj'l't. ... do .... Cl ear... ... do ... 1:::do ...... do ....... do ........ do .... D a  

....... 

29.... w.... 
31 .... 

June 1. 
21;:: 
ai* _. 
41' . . 

Tempera- 
ture of air. 
- 
i 
d 
p. - 
0 

56 
57 
60 
67 
62 
65 
63 
59 
55 
8 
59 
59 
58 
57 
57 
58 
54 
55 
59 
58 
63 
65 
70 
68 
68 
51 
58 
60 
63 
65 
69 
61 
Bo 
71 
63 

- 

G 
a 
d - 
0 

59 
66 
68 
07 
70 
68 
63 
59 
62 
62 
6a 
62 
58 
57 
59 
59 
59 
60 
63 
74 
72 
74 
74 
66 
59 
59 
62 
87 
71 
72 

70 
78 
68 
70 

_ -  

- 
s' 
i 
..I e 
- 
0 

59 
61 
66 
65 
67 
64 
GO 
58 
6 2  
63 
60 
60 
87 
E8 
60 
57 
57 
58 
Go 
68 
64 
70 
51 
68 
59 
59 
64 
G t  
67 
72 

Fl 
71 
65 
65 

.. 

Tempera- 
ture of sur- 
face mater. 

- 
d 
a 
3 rl - 
0 

59 
60 
64 
64 
64 
64 
62 
60 
00 
60 
60 
61 
58 
58 
60 
58 
58 
61 
60! 
61' 
62' c 
69 
69 
65 
62 
63 
64 
65 
60 

65 
70 
Gs 
68 

_ _  

Tempem 
tore 6f bot. 

tom. 
- 
R 
d 
L- - 
0 

61 
57 
60 
64 
64 
6.1 
63 
M 
56 
60 
59 
59 
58 
58 
58 
58 
57 
57 
59 
60 
60. 
62 
65 
68 
68 
65 
E4 
60 
63 
66 
66 
6.4 
65 
69 
65 

- 
i - m 
d - 
0 

60 
62 
64 
64 
65 
65 
05 
GO 
60 
60 
60 
62 
58 
58 
59 
60 
Go 
61 
61 
6% 
Gk 
66 
69 
68 
68 u 
64 
65 
67 
69 

66 
70 
50 
70 

-. 

- 
fi 
6 - 0 - 
0 

59 
60 
64 
64 
68 
64 
62 
6a 
60 
60 
60 
GI 
s 
60 
58 
58 
61 
Bo 
61 
02 
66 
69 
69 
65 
6.2 
63 
64 
64 
08 

65 
70 
68 
88 

58 

- -  

Direction of mind 

- 
R 
6 
t- - 

NE. 
N. sw 

SW 
S. 

SE. 
E. 

NE. 
NW, 
NE. 
NE. 
SE. 
SE. 
NE. 
SE. 
NW. 
NW. 
S. 
S. 
SE. 
N. 
SW. sw. 
SW. 
N. am. 
S. 
N. 

NE. 

SW. sm. 

..--. 

.-._. 

:E: 

R 
64 * 

NE. 
E. 
SW. sw. 
XW. 
SW. 
E. 
N. 
N. 
N. 
SE. 
NE. 
SE 
NW. 
N. 

SW. 
S. sw. 
S. 
'3. 
SW. 
N W. 
NW. 
NW. 
S. 
Ei. s. 
S. 

NW. 
S W. 
NW. 
W. 

.___.. 

___.. 

- 
a 
i 
d ..I - 
E. 

SE . 
SW. 
SW. 
W. 
S. 
E. 
NW. 

SE. 
SE . 
NE. 
SE. 

S. 
SE. 
S. 
9 w. 
E. 
SW. 
NE. s W. 
m. sw. 
UW. w. 
NE. 

SW. w. 

SE: ' 

Ye: 

..... 

Ye: 
.-.-. 

State of tide. Intensity of wind. Condition of sky. 

- 
I 1 '. 



E. SE. Veryl't. ... do .... Li ht  ... do .... :..do ....... 
S. ......... do .... .-.do ....... io .::I ... do ....... do ....... 

SE. ...... Li ht. .. Light. ..... do .... ._.do ....... do .... 
N. ~-.80 ...... .do ...... .do ...... .do .... .-.do ...... 
SE. SW. ... do .... Fresh ...... do ....... do .... Clondy . 
SW. N. ... do .... Li ht do .... Cloudy. Clmr 

N. ... do ....... $0 .::I :::do .... Clear ...... do .... 
SE. ... do ...... .do .... .-.do ...... .do ...... .do .... 

s. 

NW. 
N. 

do ....... do 
do ....... do 

.-.do .... __.do 
.do .... -..do 

Cloudy. ... do ...... do ....... do 
Clear ...... do 

.-.do ....... do 

...... .do ...... .... Ebb ....... .... --.do ...... 

. * - . . - .do . . - . ...... .do ...... ....... do .... 
do ...... 

.do ...... 

E. s. 
SE. 
N. 
S. 
NW. 
N. 
FE. 
__ 

.do .... 
do .... 

.do .... . * .do . - -. 

.do .... 
Flood. .. 

.do .... 

.do .... 

66 

70 

12 
77 
78 
71 

%2 

68 
6 5 6 8  

69 
71 
73 
72 
78 
76 

Flood. 
Do. 
Do. 
Do. 
Do. 
Do. 

Ebb. 
Do. 

5..... 
G..... 
P... 
8..... 
9nt..- 
10- ... 
11 ..... 
EL.... 

1 Tide very low; DO water in tank from 2 a m .  tu3.18 OStrong wind and current, msking ebb run over ita . ''Day rather warm ; light drizzle in early mom- 

65 77 
68 $7 
$5 70j r3 75 
69 71 
71 76 
TI 76 
71 78 

a.m. 
2 Rain from 4 a m. to 6.30 a m. 
JRain at 11 a m .  
4 Rain. stopped at 4 p. m. 
s~ate'rvery muddy. 
6 R a i n  from 10.20 p. m. to 11 p. m. 
'Rain from 6.30 a m .  to 9.15 p. m. 
*Rain from 6.30 p. m.to 11 p.m. 

69 
71 
74 
73 
76. 
76 
76 

time. mP. 
1oWaterbegan to elcarat 4p. m. ; current falling fast. 
1lRaii at 11 p m .  
%topped raming at 9 a.m. 
13 Ram from 4 8. m. to 2.45 p. m. 
14 Ram from 1.15 a m. to 3.45 a m .  
1s Rain from 11.50 a, m. to 2 p. m. 
l S R a i n  from 8.45 a m.to 11.45 am. 

18 West wind makine rerp high tides. 
19 Wind blowing n o r h e s t  for smeral days kept 

m Rain from 1 
21 %in from s;O p. m. to 5 p. m. 
"Began raining at 7 p. m. 

tide back. 
m. to 2 p. m. 

6 8 6 8 6 8 6 8 6 8  
68 08 69 68 
70 09 71 70 
73 71 z4 73 
73 73 13 73 
75 72 76 75 
75 78 76 75 
75 76 76 75 

_______ 



368 I W L L E T I N  O F  THE TJNITED STATES FISH COMMISSION . 

State . 

Tam HI.--Statentent of shipnients of shad f r y  made from Battery Station. Buvre de 
Grace. Md., in  April. H a y .  and June. 1886 . 

~ 

Place of doposi L Stream . Date . 

Maryland ........ 
bo ................. 
Do ........... 

Maryland 
Do 

Do ........... 
Do ........... 
Do 

Do 

........ 

Peuusglva~iie .... 
Marvland ........ 
l<hido IsInn71.~ .. 
Maryland ........ 

110 ........... 
D o  
Do 

Oregon 
Do 

Mnryland 
Suutb Carolina .. 
Miwyland 

b o  
Do 
Do 
Do 

WeRt Virginia ... 
Maryland 

Do ........... 
Georgia 

Virginia ......... 
New York ....... 
Maiylaud 

b o  ........... 
Delrrware 
West Virgiiiia ... 
Maryland ........ 
Delaware ........ 
Mnryluud ........ 
West Virginia 
Pennsylvania .... 
Maryland ........ 
I'cnnsylvania .... 

Do ........... 
Delnware ........ 
Maryland ........ 
Norih Cmolinrc, .. 
west ~irg iuia  ... 
Peonnylvnnia .... 

Do ........... 
Marvlnod ....... 

b o  ........... 
110 ................. 
Do ........... 
no ................. 
D o  ................. 
Do ................. 

bo 

Total 

New Battery Station'. .... Susqiiehanna River ........... Apr . 25 
1101 .... :- .................. do ....................... Apr . 2a 

Bolow Port Deposit1 ............ do ....................... Apr . 27 ............................................................................... . Apr 27 
Near Battory Station1 Susquehanua River Apr 28 ....................................... Northeast, Gunpowder, antl Apr . 28 

Above Havre de Grsoe' .................................... Apr . 29 
Nonr Battery Station'. .................................... Apr . 30 ....................................... Gnupowder Northenst, and Apr . 30 

....................................... Rush and Elk Ilivurs4 ........ May 1 
Earrisbnrp .............. Susquehanna River ........... May 8 
Near Ihttury Station'.. ................................... Mny 3 
Pravideuce( ............... Narragansett Bay ............ M i y  5 
Near Battory Stntion'. ................... .i.. ............. Na? 5 

'Msy 0 
May 7 ....................................... ChestorRivei'j ................ May 8 ....................................... PatuxentRive+ .............. May B ...................................... Colunibia River.' ............. May 0 ............................................. do' ...................... M a y  9 .................................... NorthoaRt Rive+ ............. Ma> 10 

Colnmbia~ ................ Broad and Snlilda River8 ..... May 10 .................................... Guupowder Rive+ ............ M < y  11 ....................................... Rush RiveiG .................. h b y  11 ....................................... Northeast RiverB ............. MLy 11 ....................................... Northenat antl Elk XiversG ... MILy 13 ....................................... Northeast Itivor nud flats off Mag 18 

Grafton" ................. Mouoogahcla River ........... May 12 .................................... Brnndywino and Nanticoke May 13 
Rivers.6 

...................................... Withlneoochoo' and Oeklock- Ma; 14 
onnee Rivers.4 

Clifton Forge" ............ James IUver .................. May 14 
Near Oswogoe . :. .......... Lake Ontario ................ May 14 ................................... Chester Rive$ ............... May 14 
Bolow Port Deposit' ...... Susquehanna River ........... Mny I5 .................................... Brnndgwine River" ........... May l a  
H o B l o s l m r ~ h ~ ~  ............ Cheat Ri mr .... ..:.. ......... May 17 
Millington* ............... Chest.orRivor ................. Ma? 18 
Seafords .................. Nnnticoke 1Liver .............. May 18 
Salisburp ................ Wicomico Kiver .............. May 10 ....................................... ~ a t n x e i i t  Rive@ .............  MIL^ i o  ............................... Monon mhola River''.... ..... May 21 
Near Columbia'J .......... Susqne?iauna River ........... May 24 
Above Port Deposito ............ do ....................... May 25 
Peaoli ]lottom@ .................. do ....................... May 20 
Marietta4 .................  do ....................... Majr 20 
Seaford' ................. Nnnticoke River .............. May 27 
Conowingos .............................................. Mny 28 . 
Fa ettoville4 ............. Cape Fear River .............. Mny 20 
FR!kI0nti1 ...............  ono on ahel8 River ........... M ~ Y  xo 
Safe Harlioi'j .............. SusqneEanuu River ........... May 31 
1 ides Eddy6 .................... do ....................... June 1 
Above 1Iavro de Grace8 ........ do ....................... June 2 
~ a l o w  ~ a v r e  do Grscel ......... do ....................... J U U O  5 

dol ......................... do ........................ lll'le 7 
Near Battery Station' .......... do ....................... June 8 

dol ........................ do ...................... Jiiu6 10 
do 1. ........................ do ....................... June I2 
do 1. ........................ do ....................... Jiino 13 

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

..... ........... . 
Bush Rivers.4 

i 
PRtilpSCO hiVol's.4 

Bolow Port Deposit'.. ................................... 

LOOUHt P0 iUt . l "  

Off Ordinary Point9 ....... SassafraH River .............. l a y  18 

I 7  

Yumber eent . 
25. 000 

1.421. 000 
2.431. 000 

I l l  
\ I  
800. ooo 

1.500. 000 

I. 055. 000 

1. 430. 000 
50. 000 

1.200. 000 
I a21 000 

6J: 052: 000 
1.600. 000 

804. 000 
1.245. 000 

600. 000 
050. 000 

1.000. 000 

'200. 000 
1.500,000 

000 . 000 
30U. 000 

1.600. 000 
600. 000 

I .  500. 0n0 

250. OCO 
000. 000 

1 000 000 

250. 000 

370. 000 
450. 0c0 
800. 000 
aoo. uw 
460. 000 
450 . 000 
540. 000 
300. 000 
805. 000 
750. 000 
830. 000 

1. BOO. 000 
077. oao 
500. 000 

1.100. 000 
200. 000 
550.000 
SOU. 000 
100. 000 
228 000 
429: 000 
472. 000 
208. 000 

1; Goo: 000 

'"00. 000 

481. 000 
ma. aoo 

43.770. 000 

IBy omployeee of station . 
aFifty thousand eggs on trnvs ahipped to H . 

C . Merber. bv steamship Eider. tool Danute River . 
3 By R . Ii . bana . 
4 I3y N . Bfinmons oar No . 1 . 
S E ~ ~ S  almost haiched when put into river . 
SBy F . I. . Donnellg . 

7 By J . F . Ellis. oar No . 3 . 
*Dehvorod 685. 000ogga in good order . 

10 By launolies Nos . a8 and 82 . 
I1 By E . E . Qninn . 
I* Seventpflve thOnEand rock5sh . 

By steamer Eookont . 




