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130.--B&PORT O F  @iIEAQ PROPAGA‘l!lON ON TlIE P O T O M A C  RIVER 
U U R P N G  TIIE HEASON O W  1883. 

B y  MARSHALL MaDONALIb. 
’ Prior to tlie SCRSOU of lSS5 the work of collecting shad eggs on the 
Potornac l<iver \\‘as iutlepericlently urg:tliizecl nud under the responsible 
clirectiou of an officer of the Conimission, specially detailed for that 
service. The eggs collectetl were delivered at  Uentral Station in Wash- 
ington, where they were liatclied :h i id  from which they were distribat,ed 
to suitable waters by car and messenger service, in accordance with a 
prograui approveil by tho Conimissioner. 

It1 1;ebruary 1 mas placed in charge of tlie production of shad ou 
tlie Potomac River during the seasou OC 1855, and was instructed by 
the Commissioner “at  the earliest possible moment to prepare the uec- 
cssary pl:ms for the same, submitting estimates of the force needed, 
their assignments and duties, and whatever else may be requisite to 
make the estimates for the expenses.” 
In obedience to instructions, I submitted the following program: 

(( Program for tlre organization and conduct of skad-hatching operations 
o n  the Potomac Biver f o r  tlic scuson of 1885. I 

ii I. THE OOLLB~TION OP EGGS.-It is proposed to establish the 
headquarters of the collecting force at  Fort Washington. All eggs 
ta]ceu will be brought to this station and held there in circulation of 
water, awaiting convenience of transportation to Waahiugton by the 
river steamers. 

‘6 To the equipineut of the statiou already provided it will be neces- 
sary to add a supply tmB with SI capacity of twelve or fourteen hfin- 
dred ga tlous, ib  steaiu lmnp ant1 boiler, and thirty- hatchidg jars and 
fixtures complete. The supply taulc cau be placed outside of the present 
building, thus avoiding the expenso of additional constructions. 

The dift’creut sources from which eggs may be obtained are RS fol- 
lows : 

‘i (a )  From the lishing shows,: (1) By employees of tho Commission, 
stationed there for the purpose. ( 2 )  By the purchase of impregusted 
eggs at tho rate of $20 per million. 

4‘ ( 6 )  From the gillcrs : (1) By the purohase of impregnated eggs at  
the established rate per million. (5) By employees of the Commission, 
equipped and detailed Sor the purpose. 

em,ployees of the U, 8. Fish Coinmission. 
4‘ (e) From the Fort Washington seiiio, manned and operated by . 

Bull. U. S. F, q,, 86-24 
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G L  It is proposed to have recourse to all the sources of supply above 
indicated, and to occupy with the collecting force the whole river from 
Chapman’s Point to Washington. Should it be found expedient or 

, necessary to employ the Fish Hawk on the Potomac River, it will be 
best to station her a t  Chapman’s or Glymont, and assign as her field of 
operations all the shores and giliers below and including the Pomonkey 
fishing shore. The vessel should be used as an auxiliary collecting 
station, and the eggs taken should be shipped direct from Glymont to 
the Central Station, Washington. 

‘6  11. TRANSPORTATION OF EGGs.--It is not necessary or desirable 
that any special means of transportation from the collecting stations to 
Washington should be provided. The steamer Coreoran, in her daily 
trips to Mount Vernon, furnishes every desirable facility and conven- 
ience. The eggs  should be held at the collecting stations in circulation 
of water from twenty-four to forty-eight hours. I n  this time most of 
the dead and unimpregnated eggs will have been cleaiied off, and at  
this stage of development the live eggs may be transported on trays 
with little or no loss, and will reach Central Station in first-rate condi- 
tion. 

‘ I  It is important that the eggs during transit should be in the per- 
sonal uhargc of ;t messenger. He may be detailed from the employees 
of Central Station, the detail being varied from time to time to suit the 
convenience or exigencies of the work:. 

4‘ For the service of the collecting force there will be needed certainly 
one steam-launch (preferably a Herreshoff). The work of collecting 
eggs is very exacting and must be performed without regard to hours 
or weather, aud since the disabling of the launch and the necessity of 
repairs would seriously embarrass the work if we have but a singlo one, 
I would recommend that provision be made for two. The second, when 
not needed otherwise, wil1,be available for the necessary work of inspec- 
tion or investigation. 

L L  111. PROPAGATION.-A~I eggs obtained from the auxiliary or col- 
lecting station w i l  be sent to Central Station for incubation and hatch- 
ing. 

lL I respectfully submit herewith a plan of organization of tho per- 
sonnel of the work, and an estimate of the expenditures necessary to 
conduct the work in accordance with the program submitted. 

“The entire expenditure will not exceed $6,000, and it is probable 
that such economy may be practiced in the organization and conduct 
of the work as to reduce the entire expenditure for the season below 
$5,000.” 

The program submitted was approved by the Commissioner, who 
authorized an expenditure not to exceed $6,000 in darrying out the plan 
of operations proposed. 

# # # # # # .  * 
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FORT WASI~INGTON STATION. 

Immediately after taking charge of the work I made an inspection of 
the Fort Weshingtou Station, and, after examining its facilities and con- 
venience for the work, determined upon the erection of an additional 
building to be appropriated exclusively to holding tho eggs in good 
condition until coiivenient to ship them. Plans for a building 16 feet 
by 22 feet were at  once prepared, its erection contracted for, and the 
structure completed and equipped for work in timb to receive the first 
eggs takon. 

A steam pump, with a capacity Of 200 gallons per uinute, drew the 
water from the river aiidJforced i t  into a 2,400-gnllou tank, from whicli 
i t  was distributed to thirty of the automatic liatchingjars conveniently 
arranged on tables in the interior o f  the building. 

Mr. James Carswell, who had SO efficiently conducted the work of 
collecting for tho two seasons immediately preceding, was placed in 
chtirge of Fort Washington Station, and directed to organize his force 
a11d m:tke all necessary arrangements preliminary to occupying the 
station. 

March 30 the shore was occupied by Mr. Carswell with four men of 
his force. The others mere called in as the einergencics of thework re- 
quired. The fishing shore was olcanedpp, the seine rigged, and everp 
thing in order Sor work by April 5. 

There being no prospect of shad in the river, the’seine’was not regu- 
larly fished until April 16th; only five shad were takeu prior to April 
20, at  which date fifteen were taken, among them orlo ripe fcmaIe, fur- 
nishing 20,000 eggs; the temperature of the river a t  this date being 520 
Pahr. After the 20th the temper:)ture steadily rose, reaching 600 on the 

,24th, when 107,000 shad eggs were obtained from the Fish Commission 
seine. 

The following extract from Mr. Carswell’s report gives a general re- 
view qf the progress of the work: 

“On May 4 the run of ~hacl had jireatly increased, and I was avorag- 
illg 750,000 eggs per night; but on t he  Gth and 7th of 3Tay tho lergest 
amount for the SeaSon was secured, nearly three and one-half iiiillioris 
b&ng taken on those two nights. 

“Up to tho 28th o l  May a fair average was maintained, but from this 
date there was a gradnal decrease, and tho last eggs w,Ye taken on the 
6th of Julie, the total for the cJeasoli being 22,576,000. 

“The number of shad takeu during the seasoil of 18SS hi the Potomac 
River is the smallest for a number of years.” 

The aggregate of 32,576,000 shad eggs obtained for the sea8on was 
derived at8 follows: 

-. .__ __. 7,280,000 
432,000 

4,228,000 
2,636,000 

. .  

From the Fisll Commission seine ._ . -. . . . - . - - - -. . . - - .. . 
From G ~ G U ~ W ~ L Y  fishing shore. . -. ._ _. . . . . . -. . -. . -. . . -. . . -. . _ _  .. 
Froiii Moxloy’~ Pojut Ashiug shore . . - -. . _ _  -. . __. . . . . . . -. . . -. __. . _-. 
From Perry Labdiug fishing chore __. . .__ ... .._... .... ._ .__... .... ...... 

-. . . - 



372 
From Pomonkey Point flehing ahore .................................... ' 333, 000 
From Tent Landing fiahing shore ....................................... 796, 000 . From Chapman% Point fiahing aboro .................................... 1,610, 060 
From the gillera ........................................................ 5,361, 000 
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......... ._ 
15, 000 
35, 000 

......... 
35, 000 
28, 000 ._ ........ 
i o  ooo 
95, 000 
95, 000 

100, 000 
462, 000 
037 000 
109: oon 
375 ooo 
150: 000 ... .__._. 
28, 000 _ _  .._._.. 

......... 

.-.- 

242: 000 

35, no0 

7, 000 
......... 
._.__._ .......... ......_.. 
._._.___. 

18, 000 . .._..___. .. - . ._. ..... ._.__ .._. ...._.... .._ _ _  ._._ .. _ ....... ....____. .__.__ . .  
....... ._._. .___ 
......... 
..._..., 
530, 000 

. Total ............................................................. 2'2,57G, 000 

Interesting details showing the fluctuations in production during the 
seadon will be found in Table I . 
TABLE I.-Showing' tibe number of shad eggs collected front the difwcnt j i a ~ i n g  shores on 

the Polontac River, season of 1885 . 

..... 
....._..__ .......... ..-..,.-.. ......... ................. ..._....-. .......... ._ ..._... ._ ........ . . . - . .L - . . . . - . . - . . . .  . _ _ _ _  .._. 

12, 000 ........... - ................. 
48: 000 ....... - ........ - .. , 85, 000 

......._.. 50, 000 ....._..__ .__ ...... .......... 60, 000 50, 000 193, 000 
42, 000 ...-...... 20, ooo 60, ooo ... ..___ 

. - .................. 65, 000 110, 000 .......... ..._.. ... 14, 000 262, 000 ..-....... ....._.... ....._.... 220, 000 .... .._. - . 91, 000 222, 000 105, 000 . ._. .......... .__. .. 250, 000 490, 000 
217, 000 41, 000 422, 000 240, 000 .............................. 85, 000 

.... .._. .. 112, ooo oa, ooo 133, ooo . - ... - ..... - ........... - ...... ?40 000 .......... 49, 000 ......... $24: 000 
42, 000 63, 000 20, 000 420, 000 .......... 91 000 28, 000 177, 000 

110: ooo .._. ... - . 

34 000 .- ......-. .._....... 75, 000 

34, 000 ............... .-.- ...._. .....-.... 

_ -  .. - . - . ~ .-. .... - ....... _ .... 

.... _ _  _ _  .. a32, ooo ...-...... 77, 000 .......... 100, 000 .......... 21, 000 .26U, 000 100, 000 
101, 000 - -.. ... _ ........ ....I.. ....... 310, 000 ..-....... .....-.... 20, 000 226 000 

.._..__... .......... 18, 000 155, 000 

......................... - ........... en, 000 _ .._.... .- .._.. .__. .. : ....... 20, 000 
28, 000 
103, 000 .. .._.... ....... _ .. ...,.___... 25;ooo 
90, 000 _ ...___.__ I ................... 50, 000 
21, 000 

............ I_ .....__. .......... 

...................... * ...... 75, 000 194 000 

.____ ..__ __. ...___. ..__..__.. 25, 000 

. ............ - .. ._. - ........ - ..... _ . 
, ...... _ _  ..... .-. .......... - .. _ ...._.. .....,..... ......-... 
.. _._ .._ .................... ..................... ......-.. .......... ........_. ._ ........ ........_. .......... .......................... .....-.... ..-... ...... - .... .- ............. .-_ .. 60, 000 ____.__._.  .____.__ .. .__ ..__... 50, 000 .._..__... ._._ ...... . . _ . . . I . . .  .......... 

.................... ._ .................. --.--.- 
333, 000 I 796, 000 1,010, 000 5,361, 000 

1-1-1- 
April 20 . 
April 21 . 
April 22 . 
April 23 . 
April 24 
April 25 
April 20 . 
April 27 
April 28 
April 29 . 
Apiil 30 . 
M n y l  ... 
M a y 2  .... 
May3 ... 
M a t 4  ... 
May5 ... 
May 0 ... 
May7 ... 
May 8 ... 
May9  ... 
May 10 . . 
May11 .. 
May12 .. 
May 13 .. 
May14 .. 
Mai l5  .. 
May 10 .. 
May17 .. 
May18 .. 
M a t  19 .. 
May 21 .. 
Mny 22 . . 
Mny 28 . . 
May21 .. 
Yay25 .. 
May 26 . . 
May27 .. 
May28 .. 
May20 .. 
,May 30 . . 
May31 .. 
.June 1 .. 
Jun'e 2 .. 
June a .. 
Jane 4 .. 
June 5 .. 

May 20 . . 

. .  

20. 000 
25. 000 
15. 000 
75. 000 

107, 000 
00, 000 

288, 000 
102, 000 

28.000 
100. ooo 
175. 000 
163, 000 
126, 000 
329, 000 
55, 000 

399. 000 
277, 000 
439. 000 
530, 000 
207, ooo 
170, 000 
60, 000 
46, 000 

150, 000 

179, 000 

......... 

................... 
15. 000 ......... 
25, 000 10, 000 .......... 45. 000 .......... 70, 000 .......... 72, 000 .......... 45, on0 

.................... 136, 000 

.......... 12, 000 
42, ooo 35. ono 
49, 000 45, 000 .......... 60, 000 .......... 98, 000 

140. 000 84, 000 
77, 000 ......... .......... 14, 000 
21, 000 191, 000 
45, 000 108, 000 .......... ado. 000 .......... 424. oon .......... r37, oon .......... 154, 000 .......... 03, 000 

.......... 35, 000 .......... 21, 000 

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

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

187, 000 I 18, 000 
102.000 ................... 

Total .. I'-I--l-- 7 280 000 432 000 4.228. 000 

10, 000 

130. 000 
105. 000 
200.000 
326. 000 
234. 000 
145 . ooo 
250, 000 
181, 000 
85, 000 

23Y, 000 
304.000 

Total . 

.................... .................... .......... 140, 000 .................... .......... 250, 000 .......... 225, no0 .......... 270, 000 .......... 135.000 

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

.......... 

20. 000 
40. 000 
ao. ooo 

157. 000 
241. aoo 
209. 000 
394. 000 
238. 000 
400. 000 
221. 000 
120. 000 
603. 000 
455. 000 
510. 000 
8.19. 000 

1.55'2. 000 
1. 071. 000 

203. 000 
I. 320. 000 

819.000 
I. 148. 000 
1. 53.7, 000 

840. 000 
811). 000 
350. 000 
535. 000 
272. 000 
534. 000 
348. 000 
400. 000 
8%. COO 
473. 000 
425 000 
504 000 
308. 000 
0'29. 000 
341. 000 
346. 000 
403. 000 
540. 000 
222. 000 
110. 000 
30. 000 

110. 000 
100. 000 
58. oon 
50. 000 

I. 570. oon 
_- 

70. 000 
119. coo 
30, 000 
00, 000 

110, 000 
58. 000 
50,. 000 

... 

.......... 152. 000 

.................... ...'. ............... 

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

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

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

In  connection with the operation of the Fish Commis$ion seiue an 
accurate record was kept each day . The total number of shad takeii. 
the number of males. the number of females. the number of rip9 females. 
the number of eggs taken and impregnated. and the temperature of tbe 
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40 
40 
4; 
40 
52 
67 
68 
68 
GO 
GO 
G 1  
62 
0.2 
G2 
63 
01 
01 
6 9  
01 
0.3 
Gd 
01 
G3 
02 
61 
GI 
G4 

water (in degrees, Fa,hr.) i t  the time of impregnation bt% shown in detail 
in Table 11. 

TABLE 11.-Record of seine hauling at the T0'ol.t Washington shore, 8eaaon of 1885. 

~ n p  13..  I O ~  
M i y  14.. 84 
May 15.. GO 
hley 10. .  DO 
M a p  17.. 7G 
'Aldy 18.. 72 
M:iy 10.. 63 
hilny 20.. 18 
Mny 21.. 31 
,\lay 2 2 . .  73 
Mny 23.. 101 
May 24.. 80 
May 25.. GO 
May 20.. 80 
Mny 27.. 26 
M a y  28.. 70 
Mai~ 20.. 51 
May 30.. 40 
May 31.. 45 
Juno I . . .  12 
Jiino Z . . .  27 
Juno 3 _ _  33 
Jiino 4 .. 17 
Jiruo 5 . . .  1 0  
June e... 1 

Totel . . 2, GOO 
_. 

-I-- 

April20.. 
April21.. 
Apri122.. 
April23.. 
April24.. 
April%.. 
Apri l  2 0 . .  
April".. 
April28.. 
Apri120.. 
April30.. 

* May I . . .  
Mav 2 . . .  
Me? 3 . . .  
Ma31 4 _ _  
May G .. 

Aprilltl.. 2 
April17.. 2 
Aurill8.. 1 

15 
13 
28 
07 
28 
84 
30 
58 
31 
31 
47 
30 
80 
63 

108 
111 

May 0.. .  
May 10. .  
Mily 11.. 
May 12.. 

__ 

d 
4 

4 _- 
2 
I 
1 

7 
8 

20 
34 
It 
30 
23 
24 
18 
15 
17 
18 
24 

71 
00 
25 
61 
02 
l G  
411 
44 
28 

..... 

33 

- 

47 
6G 
105 
01 

- 

m 

4 
B 
Fr - 
0 
-1 
0 

8 
6 
8 

33 
17 
24 
10 

13 
10 
30 

.!21 
0 

20 
37 
45 
44 
40 
4% 
31 
40 
GI 
33 

.._. 

34 

- 

- 

I 2 
i 
8 

w 
m a 

- 
0 
0 
0 

1 
3 
1 
4 
4 
3 
9 
5 
0 
8 
0 
2 
1 
6 
3 
4 

L2 
2 

14 
9 

14 
LG 
6 

.. 

- 

B 

o l  

% *' 

bP 
B 

2 3 

+I 

A 

0,000 

. . . . . . . . 
10,000 
26,000 
15, 000 
75, on0 
107,000 

GU, 000 
288,000 
10%,000 
0,000 

207,000 
0,000 

62,000 
48,1100 

175,000 
1G3,OOO 
126,000 
320,000 
65,000 

399,000 
277,000 
430,000 
[i30,000 
207,000 

- 

d 4 
- 

45 
33 
18 
21 
21 
23 
27 
1 2  
17 
47 
45 
28 
20 
21 
0 

31 
17 
37 
15 
1 
0 
4 
2 
3 
0 

234 
- 
- 

- 

d 
c 

I 
ErC __ 
61 
51 
42 
OD 
55 
40 
8G 

G 
14 
20 
60 
52 
31 
38 

. 2 6  
48 
34 
12 
30 
11 
21 
20 
15 
16 
1 

,402 
-- 
- 

- 

d 
4 

w 
B 
PI 

- 
3 
1 
2 
G 
0 
5 
5 
5 

11 
11 
11 
6 
0 
8 
3 
9 

11 
2 
4 
1 
2 
3 
2 
1 
0 

25: 
- 
- 

179,000 
80,000 
40,000 

150,000 
187,000 
102,000 
130. 000 
lG5.000 
200, 0110 
3'20, 000 
231.000 
145.000 
250,000 
181,000 
85,000 

239, GOO 
304, on0 
70,000 

110,000 
30,000 
GO, 000 

110, 0co 
68,000 
60, 000 
0,000 -- 

7,260, OUi 

- 

A* 

! $.B 
__ 
01 
02 
63 
05 

07 
07 
70 
71 
G9 
09 
70 
70 
70 
71 
70 
71 
70 
71 
72 
72 
73 
73 
74 
72 

a4 

_. 

A review of the record furnishes the following conclusions : 
(1) That a t  no time during the season were the males in marked pre- 

ponderauco over the females. 
(2) That for the entire season the number of females was considerably 

in excess of the number of males, the relative percentage being, females, 
54.3 per cen2; males, 45.7 per cent. 

(3) The proportion of ripe females in the entire number of shad tnLen 
was 9 per ceut ; tho proportion of ripe female8 in the entire number of 
females taken was 17 ljer cent. 
(4) The average yield of eggs per ripo female was 28,885, the num- 

ber ranging from six thousaud to o m  hundred and two thousand. 
Conclusion four is, probably, generally spplicablu to tlio shad in the 

Potomac River. Conclusions one, two, and three @an be held to apply 
only to the Port Washington shore. A disonssion of like data obtained 
from other shores mould possibly lead to conclusions widely ciift'erent. 

UENTRAL STATION. 

In  connection with the main work of the station, special attention 
was given to devising a successful method for hatching the adhesive 
eggs of the herring, including Clupea mediooris, or hiokory jack. Evei*y 
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form of apparatus that ingenuity could devisi: was used without success, 
and unless the failure ie to be attributed to the Ibw temperature of water 
prevailing during the course of the experiments (the range of tempera- 
ture being BOO or below), 1 am utterly a t  a loss to explain our want of 
success. 

The shad eggs after being taken were held a t  Fort Washington Station 
froin 12 to 36 hours, and then were forwarded by the steamer Corcoran, 
in charge of' a special messenger, to Central Station, where they were 
hatched, and from which they mere distributed by car and messenger 

The total number of eggs produced a t  the collecting station at  Fort 
Washington, as measured at the station, was 22,57G,000. Of these 
21,019,000 mere forwarded to Central Station, and the rest, yielding 
1,000,000 fry, mere hatched out a t  the station and planted in the Potomac 
a t  the mouth of the Piscataway River. Of the entire number sent to 
Washington 16,536,000 reached the station in good condition, and yielded 
14,791,000 shad fry for distribution. 

A separate record was kept of each lot of eggs, 90 as to furnish a 
complcte history of i t  from the time the eggs were taken until they 
were distributed from Central Station, The detailed record will be 
found in Tabla IV. The time and temperature data can be relied up011 
,im accurate only in the case of eggs furnished from the conimissioii 
seine. 

By reference t6 this table it will be seen that under precisely the same 
conditions of temperature, so far as recorded, the period of time from 
impregnation to hatching vliries from a f e w  hours to several days. It 
is evident that the period of incubation does not simply vary inversely 
to the temperature as indicated by the thermometer under which incu- 
bation proceeds, a8 I have been led to conclude from observations here. 
tofore made. 

The rate of developnient i8 not determined by the temperature t i t  
which impregnation takes place, since we find considerable differences 
in the period of incubation when the temperature of impregnation is 
precisely the same. 

We kiiow that in damp and cloudy weather the rate of development 
is slowed down, that in direct sunlight it receives marked acceleration, 
:md to  a lesS dcgree+y reflected light in clear, bright weather. After 
:ill, this may be the indirect effect of increased temperature, since 
eithcr the direct or reflected heat rays would pass through the flowing 
water without producing any sensible rise of temperature in it, but 
would be absorbed by the eggs and accelerate their development just 88 

would result if the temperature of the water itself were to rise. 
The earlier runs of shad habitually spawn in a lower temperature 

tlian those that come later in the season. It may, therefore, well be 
that a difference in the rate of developxnent of different lots of eggs may 
come by inheritance. 

, service. 
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An investigation of the conditions other than temperature which 
modify or influence the rate of development iu the eggs of shad and 
other species of fish wouId furnish the subject of R frtlitful biological 
study, which would probably have important practical applications. 

In Table 111, prepared by W. 3'. Page, superintendent of propaga- 
tion, Central Station, will be found a very interesting summary, giving 
the average period of hatching under diEeren t temperatures from 83.50 
to 75.50. Prom this it mill be seen that while there is considerable 
variation in the period of hatching in different jars under the same con- 
ditions of temperature, yet the average time of incubation at  a given 
temperature is longer the lower the average temperatiire prevailing 
clurin g incubation. 

TABLE III.-8ummaiy of the pcriod of iiicubatioii of 485 jars of shad eggs hatcltrd at Centval 
Statioth. U. S. 1 W i  Commissiom, dttrimg 1883,1884, and 1885. 

Average tcmporaturo (dcgrecs of Fahron- 
heit) of hatching wnttor. 

From63.5to64.5 ............................ 
From 64.5 lo 65.5 ................. .: ......... 
From G6.5 to 50.5 ............................ 
From 60.5 to 57.6. .  .......................... 
From 67.5 to 58.6 ............................ 
From 68.5 to  69.5 ............................ 
Froti1 60.5 to GO 5 ...... : ..................... 
From 00.5 to 1x6.. .......................... 
Prom 01.6 to 02.6 ............................ 
From 02.6 to 03.5 ........... .-~... .......... 
From 03.5 t o  04.5.. .......................... 
From 04.5 to 05.5 ............................ 
From 06.6 b 00.5. ........................... 
From 00.5 to 61.6.. .......................... 
Prom 67.5 to 08.5. ........................... 
From 68.6 to tiD.5 ........................... 
Brom 00.6 to 70.5 ............................. 
Froin 70.5 to 71.6.. .......................... 
From 71.6 to 72.6 ............................ 
From 72 5 to  73.5 ............................ 
Froml3.6to74.6 ............................ 
Fmm74.5 to 7G.6 ............................ 

Period of incubatiou. 

Mndmum. 

a. h. 
13 10 
13 1st 
13 23 
11 23 
11 11 

10 22 
9 22 
10 16 
9 12 
8 11 
8 12 
7 14 

10 22g 

'B 1 2  
G 22 
0 18 
6 18 
4 21 ........... ........... 
4 a  -- 

13 23 
-- - 

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

Timber 
ofjars 
iatohiug 
at thie 
3mp't'ro 

1 
a 

21 
. I  

2 
11 
I9 
10 
23 
48 
74 

11 1 
72 

8 
15 
17 
33 
20 
2 ........ ................................ 

4 3  4 3  2 

771 8 48 17; 

- 
hverage 
)er cont- 
& g o  of 
lpgelost 
per  J~I*. 

99.9 
65.3 
46.7 
GO. 0 
49.0 
20.6 
21.7 
17.1 
32.7 
39. u 
22.0 
24.1 
22.2 

13. 6 
8.7 
9. 1 

20.0 
21.0 

8.6 

29.90 

13. a 

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

The above 488 jars represent a total of 34,333,000 shad eggs. 

All who have been connected with the work of shad production have 
had occasion in diEerent seasons to noto the variations in tho dat,e 
when we first begin to get sipe eggs in any quantity, in the date at 
which production reaches the' maximum for the season, and in the 
period a t  which the season closes. This is instructively shown by W. 
F. Page in Table VI. It will be seen from that table that tho season o f  
1885 was remarlrably late. No eggs were taken up to April 25. On the 
corresponding date in 1884 the aggregate collected was 2,246,000, and 
in 1883 1,365,000. Tho season of 1884, which yielded the largest num- 
ber of eggs, terminated on May 24, while tho seasons of 1883 and 1885 
extended to June 8. 
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'YAISLP: I\'.-C'osynrtrfi1.o sfatciireiit of f h e  wntmber of shad eggs veceired ai Cenfvn2 Sintiow, 
D; 1s. Fish Comniiaaioir. 

........................ ........................ I__-- 
(*3joo0 I... ........ 

.......... 1 ............ 
....... ....I ::::: ....... ................... 
......................... 

3,000 

, (*) ............ 

___I__- 

1884. 1 1885. 

321,000 
(*) 

::4x, 000 
3ti0, 000 

1883. 

12,037, 000 

12 385 000 
............ 
' 12: 751: 000 

Dut,c. Rcccivcci 
in pnxt  24 

hours. 

Total ro- 
ceived to 

date. 

1:eccived 
in past 24 

houra. 

Total re. 
ccivocl to 

clnto. 

Total ra- 
ccired to 

dnto. 

12, 500 
37,500 

2?6.000 
307,500 
725, 000 
770,000 

I ,  0113.000 
1,103, 000 
1,3G5,000 

I, 435,000 
.......... 

12.50( 
25,00( 

1x7, 5nc 
82,601 

417, b0( 
45, 0oc 

233, 00C 
100, ooa 
172, 000 
(*) 
70,000 
(9 

30,000 
4a.000 

155,000 
GO,  000 

255,000 
22'5, 000 
277.000 

April 15.. .................. 
10 .................... 
17. ................... 
18 .................. 
19.. ................. 
20.. .................. 
21 .................... 
'2 ", ................... 
23. ................... 
24.. ................... 
x5 ................... 
28. ................... 
"7.. .................. 
28.. .................. 
29 .................... 
a0 .................... 

m y  1 .................... 
2. ................... 
3.. .................. 
4 .................... 
5 .................... 
0.. .................. 
7. ................... 
8. .................. 
D .................... 

10 .................... 
11 .................... 
12. ..... _-. .......... 
13 ............. L .  ..... 
14 .................... 
15 .................... 
10 .................... 
17 .................... 
18.. ................. 
I9 .................... 
20 .................... 
21 .................... 
22 .................... 
23 .................... 
24.. .................. 
25 .................... 
26. ................... 
27.. .................. 
28.. .................. 
29 .................. 
50.. .................. 
31 .................... 

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

30,000 
75,000 

290, 000 
545,000 
770, 000 

1,047,000 

??O, 000 

( S i  

I,lO9,000 
l*\ 

............ 
'3,240,000 . . . . . . .  
2, 810, 009 
3.409.000 1 
3,814,000 
:I, 704,000 
4,521,000 
5,331 000 
5, 8:m: 000 1 
7,004,000 1 
7. 904,000 
8. G70. 000 1 

(*) 
125, 000 
205.000 
('9 

550.000 
180. (io0 
210, 000 

........... 
1?8,000 
333, 000 . 

573,000 
5I)O, 000 
20;7,000 

on. 000 
617,000 
810,000 
508,000 

1,258, 000 

175,000 
4Or,,000 
475,000 

1,010,000 
400,000 
ti25 000 
050,000 
420,000 
(*) 

835, 000 
( * I  
3H0,000 
812, no0 
GOT,, 000 
825,000 
B"0, 000 
580,000 
245,000 
655,000 
4'15, 000 
415,000 

$10, OLIO 

i*i 
40,000 
I:\ 

.......... 
I ,  475,000 .......... 

......... 
nm, oon 

1,009,000 
I, 270, 000 ........ 

1,.543,000 
1,903.000 
I ,  772,000 
2.0117.000 

ixi? 000 
20, 000 

200,000 
425.000 

(*) ' ............ 
215,000 1,404. (IC0 

Gd5, 000 3, 063. 0110 

75 000 I 5. 742.000 
2,004 000 R ,  007, UGO 

0: 144: 000 ' ..... 
IO7, 000 
300,000 

I ,  204,000 
001, 000 

9; ti16 000 
10, 629. 000 I 

11, LXO, 000 
11,714,000 
12,304,000 
12,184,000 

4; 048; (!00 
5. 453. 000 210,000 5,952,000 

1, 5 i 3 , O O O  7.525, 000 
817,000 X, 342. COO 

u. 428, 0011 

404, ou0 10,4 r0, 000 
235, 000 IO, 703, 000 
413,000 , I1,11R,000 

1, oxo, 000 ' 
.se0,000 0, 0 y  000 

13, bii,'ooi 
13, M)D, ono 
........... 
14.X11,OOO 
15,410,000 
10,041,000 1 
16 501 000 
17: 141: 000 1 
17,3XG,000 
17 041.000 

18,701,000 1 
18: 3O7, 000 ' 

284; 000 
040.000 
767; 000 

900, 000 
(ion, 000 

075, on0 

100, 000 

* 758.000 

735, 000 

391,000 
297,000 

158.000 

........... (") ........... 1 il0?,000 

........... 883.000 

............ 
14 011 000' 
14: 394 000 
14 9x2 000 

1.5, O i l .  000 
10,382, 000 
10, 402.000 

I< 051: 0co 
410; 000 
204,000 
525,000 
180.000 
50,000 
316.000 

........... ! 5xI(:ooo 
GO$ 000 

JI?0.000 
411,000 
80.000 .......... .......... .......... 

. .  ........... ,(*) ............ 
........... (*) .......... ...........I 34i000 1 1G,490,000 ........... ........... 

650; 000 
173,000 
(*) 
1*) 

.......... ~. ......... ........... 
........... 10,53G, 000 . .......... (*) ............ (*) 

105,000 
.......... 
7,702,000 

.......... .......... 
7,762,000 .......... 

*None. , 

The aggregate production of eggs did not vary greatly in the three 
L(e&sons, but the production of young for distribution was larger in the 
86a80n just closed than in either of the preceding, 
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SUMXARY. 

The following is a summary of the work, so far as it came under my 
direction : 
The aggregate furnished for distribution was . __. . . . - - - .... . . - - -. . - -. - -. 20,732,000 
Lost on the way.. - - -  --. .- - - - -  -.--. . - --. .__ -. - - - -. -. - -. __. 1,861,000 

- ~ . . -. -. . . . . . ~ 18,871,000 

___. -. . . 
Actually planfed. - - - - - . . - - - . . - - - - . . - - - -. . - - - -. . - 

These were furnished as follows : 
By the Susquehauna River station (Battery Station) . . . - _ _ _  .'-. - -. - -. . . -. 5,%24,000 
By Potomac River stations (Central Station and Fort Washington). -. -. . 15,508,000 

. -. . -. 20,732,000 

In  making the distribution care has been taken to stock liberally the 
Potomsc, the Susqnehanna, and most of the  minor tributaries of the 
Chesspiake. Plants of 250,000 to 1,250,000 have been made in streams 
in Pennsylvania, Maryland, and Virginia, which it was supposed mould 
furnish suitable iiurseries for the young fry during the first summer of 
their life. 
The aggregate of the plants in the tributarios of the Chesapeake was 

about .____. _.._ .__ ._. ..--.. .----. -*.- - - - -  .--- -. -. .---.. .----. ..---. _. 8,000,000 
In tributaries of Narragansett Bay . - - _ _  - _ _ _  - .. . - -. . . . -. . - -. - - - - - - -. . __. . 625.000 
In Hudsou Eiver. - - - .. - -. . . . - . . - - - -. . - - . . - . - . . . - - - . . . - - . . . - - - . . . - - -. . -. . 1,250,000 
In tributaries of Albemarle Sound.. ---. ..---. ---. .-_. - -  -. .___.. __. - _. . -. 1,500,000 
In streams draining into the South Atlantio ..__ -. -. . __. . . . . -. . . - -. - . -. . 1,475,000 
In the Mississippi rcnd minor tributaries of tho Gulf of Mexico . . . . . - -. . .4,325,000 

The experiment of stocking with shad the Colorado River of the 
West, which was begun in 1884, has been coiititiued this season, and 
848,000 were sent out by car No. 2, in charge of George H. H. Moore, and 
planted in good condition. Should this experiment prove tmccessful, 
the shad fry deposited in 1884 should reappear as  mature fish in tho 
spring of 1887 or 1888. 

It is believed that the rivers of the Seattle region of Washington Terri- 
tory, draining into Puget Sound, can be successi'ully stocked with shah, 
and be made to furnish profitable fisheries, the importance of which to 
that region can be scarcely overestimated. With the view of making the 
experimmt, 900,000 vigorous fry were selected and sent out by car No. 2, 
in charge of Mr. George H. H. Moore, one of the most experienced and 
careful inessengers of the commission. The experiment was hazaklous, 
because the number of da#ys required for 8 uninterrupted transit front 
Washington, D. O., to Seattle, Wash., niarks the limit of time during 
which the shad can.be transported with safety. A detention of three 
d a p  by the washing away of a bridge resulted in almost total loss, 
only 5.0,OOO being alive when the oar reached Portmland, Oreg. Those 
were planted in the'willamette River, at that point. 

-- 
Total. - -. -. -. -. . . -. e -. - - - - - - . . - - -. . . - - - -. - - - - -. . - -. -. 

' 

WASHINGTON, D. U., 8eptember 15,1885. 



TABLE V.-Daily regWw of eggs received andjFah hatched at Central Station, U. S. Fish Corninisawn, seaaon of 1885. 

Hour 
of 
W. 

Date. 

-- 
.%a. 
16 
16 
16 
15 30 

1. h 
13 45 
17 
20 
7 . ~. . . . 

Apr.20 
Apr. 22 
Apr.22 
Apr.24 
Apr. 24 

Fort  Wkeliington seine ......-. 
.-. ._.do .._... ._.. .-.__....... 
Fort Washington Station. -. . . - 
Fort Washington seine. - - - ~. . . . 
Fort Washington Station. ~ ~. . . 

. 

. 
._..... 

21 
21 
11 
8 
8 
8 
8 

..-...... .-.. .. 
May 2 9 

May 2 16 
May 4 11 
Nay 4 9 
May 5 10 
May 6 6 

May 3 20 

10 .__ ... do ._____ ._. . -. . ~. . . . -. . . . 
15 30 .__... do . . . -. . _ _  ___. . ____. ._. . ~. 
1530 .__. do ... ..____ ___..__ __... __ .  

620 
610 
610 

6 'May 9 
13 I ~ a y  9 
11 30 Nay 9 
10 IMav 9 

4 
6 
G 
4 

- 
b 
iL 
% 
0 8  

8 
gs 
;z - 

None. 

40,000 
65,000 
70.000 
78,000 
39,000 

LOO, 000 
LOO, 000 
68,000 
70,000 
105,000 
75,004 
6,000 

72,000 
96.000 
45,000 
55,00@ 
GO, ooc 
21,000 

18, ooc 
25,000 
78,000 
85, UOC 
118. ooc 
80,000 
64.000 
60, OOC 
50,000 
40,000 

LOO, 000 
100, 000 
100,000 

. . . . . - . 
25. DOC 

- 
c 

- 
4 
U 

z 
0 
I 
w 

i - 
1 
2 
3 
4 
5 

- 6  
7 
8 
9 

10 
11 
12 
13 
-14 
15 
16 
17 
18 
19 
20 
21 n 
23 
24 
25 
26 
27 

29 
30 
31 
32 
33 
34 
95 
36 

m 

6 . 0  Eggs taken. I Eggs receired.; IC& Temperature 
during incnba 

tion. 

Period of hatohig. 

Began. 1 End@. 

- 
Date. 

I - 
Av. 

- 
._... ._... __._. 
59.8 
59.8 
59.8 
59.8 
59.8 
29. 7 
59.8 
59.8 
59.8 
59.8 
59. R 
59.8 
59.8 
59.6 
59.5 
59. 5 
59.5 

59.7 
59. 7 
59.7 
59.7 
59.7 
60.5 
60.5 
60.5 
GO. 5 
60 
60.5 
60.5 
60 
60 
60 

.__. 

-- 

&as 

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

62 

62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
60 
60 
60 

62 
62 
62 
62 
62 
62 
62 
62 
02 
62 
62 
62 
62 
62 
fi2 

ea 

... 

- 
Ein. 

- 
..__. ._... ..__. 

58 
58 
58 
.58 
58 
58 
59 
59 
59 
59 
59 
59 
59 
69 
59 
59 
59 

59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 

__-.. 

__ 

Date. 

__ 

. . . . . . - 
_....__ 

Apr. 20 
Apr. 21 
Apr. 21 
Apr. 2.3 

Apr. '24 
Apr. 24 
Apr. 24 

......_ 

__._.-_ - -. . . - . 
._...- 
Apr. 26 
Apr. 26 
Apr. 26 
Apr. 27 
Apr. 27 
. . . . . - - 
.....__ 
__...__ 
.....__ 
.....__ 
Apr. 30 
Apr. 29 
Apr. 29 
__...._ - -. . . - __..._. .....__ - -. . - - - 
-_...__ 
_...._. 
Mar 1 
M a i  2 
. . . . . . . - 
....... ~ 

3 000 

Noua 
50,000 
75,000 
75,000 
90,000 
40,000 
105,000 
105,000 

115,000 
15,000 

Ndna 

80,000 
70,000 

8,000 
80,000 
98,000 
45,000 
75,000 
90 000 

& l e .  
25,000 
75,000 
90. 000 
25,000 
92.000 
95,000 
92.000 
85,000 
Gs, 000 
70,000 
50, uoo 
40,000 
?5,000 
05,000 
so ,  000 

B '1 

B 1  
B 2  
B 3  
B 5  
B 6  
B 4  
B 7  
B 31 
B 30 
B 29 
B 28 
B 10 
B 11 
B 12 
B 1  
B 2  
B 3  

B 4  
B 5  
B 6  
n 7  
B 31 
B 30 
I3 29 

B 27 
B 26 
B 17 
G 18 
B 19 
B 20 
B 21 

I._._ 

.... 

n 28 

5.000 
35.000 
20,000 
10,000 

100,000 
110,000 
100,000 
45,000 

125,000 
115,000 
85,000 
75, OOO 

130,000 
195,000 

9,000 
95,000 

100,000 

Apr. 28 
Apr. 28 
Apr. 29 
Apr. 29 
Apr. 29 
Apr. 30 
Apr. 30 
Apr. 30 
May 1 
May 2 
May 2 
May 2 
May 3 
May 3 
May 3 

May 
Nay 6 
May 5 
Maj, 5 
May 6 
May 7 
May 8 

8 
May 8 
May 8 
May 8 
Nay 7 
May 8 
Vay 8 
Mmy 8 

w? ; 
. ~. . . . ~ 

LO a" npr.o.J 
20 301 Apr. 25 
24 30,  AD^. e5 ..--..do .....--.---.-..*......--. I. 

16 1 ___... do .____..._....__.....__.. 1 .._.._. 
16 ...-.. do . _ _  - -. . . . . . . . - -. . . . . . - -. . - - - ~. . 
16 ..__..do . . - - __. ___. . . _ _  ... . _ _  -. . _ _  - -. . . 
16 Fort Washingtan seine __.. . ~ .. 620 
16  do . ~. - _ _  .. .__. ._ _. _ _  .._ _. . 620 

I Abr.28 _.___ Abr.29 ..._ Apr.29 ._..__ Appr.29 
.._.. Ap7.30 
3 May 1 

23 40 May 1 
2'2 20 May .I 
__... May 1 
____. Mav 2 

705; 000 
95,000 

112,000 
112.000 
77. OIlO 10 

16 
16 

16 
16 

ie 

1. ._- . .do . -. . ~. . . . . .. . - -  ~. . . ~ ~. . . . ~. . . . . 
1 Fort Washington seine . . . . . . . . 
1.. . - - .do . . . . -. . - - - ~. . . ~. . . . . . . . . 

ForL Washington Station ... . ~. . . -. . ~. 1 _ _ _ _ _ . d o  . ___. . _ _ _ _ _  ~ .______. ~ .. . . __. . . . 

610 
610 

: . . . . . .do . . . . . .  ~ ___..._.__.. ~ .__,._...__ 
...-..I?djl's 4 '  

I ...... !May 4 
...... !May 4 117; OM) ~ - . . . . . , 



8'7 1 ............... May 4 
38 ........ May 5 a 1:- ....... I::::::kav 5 l  jo 

jl.3 
51.3 
11.3 
51.3 
5 1 . 3 .  
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
62- 
62- 
62 - 
62- 

62- 
62- 
62- 
62 
62 
62- 
62- 
62- 
65- 
62- 
62- 
62 
62 
62- 
62- 
62- 
63 
62- 
62- 
62- 
6 2  
(i2 
62.6 
62.5 
63.1 
63.1 
63.1 
63.1 
63 
63 

...... : ....... ....... ....... 
8 1st 
8 t ....... ....... ....... ...... ....... 

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

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

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

....... 

....... 

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

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

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

....... 

....... 
8 19 
8 10 
7 1% 
8164 
8184 

_._ .__. 
....... 
....... 
....... 
....... 
....... 

....... 

....... 

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

....... 

....... 

....... 

6 1.- _ _ _ _ d o  ................................ 
6 , : .... .do ................................ 
6 ..... do ............ :-. .. :.--... ...... 
6 I ..... do ............................... 
6 FortWashington seine ......... 61C 
6 ..... do ........................ 610 
6 Fort  Washington Station. ..... ~. ....... 
6 _ _ _ _ _ . d o  ..................... .__'.___ .... 
6 ..... do .................... .: ......... 
6 ..... do .................. __.__/____ .... 
6 ..... .do ........................ '. ....... 
6 Fort  Washington seine. ...... ..I 620 
6 ...... do ....................... 620 

6 1 ...... do ........................ 1: ....... 

77,000 
126,000 
113,000 
119,OUO 
79,000 

120,000 
116, OUO 
120,000 
114,000 
9?,000 
63,000 
62,000 

103,000 

84,000 

70,000 
115,000 
105. or0 

47,000 
s3,ooo 
91.000 

107, oon 
84, on0 

100,000 
90,000 
57.000 
58.000 
98,000 
60,000 
99, 000 
70, 000 
70. 000 

70,000 

84, GOO 

1;2,000 

Sone. 
Xone. 

80,000 

80, 000 
110,000 
85,000 

100,000 
95,000 
8.5. 000 
90,000 
75,000 
90,000 

110.000 
75.000 
50,000 
60, 000 
45,000 
95,000 
75, GOO 
60,000 
75,000 
98,000 

112,000 
'io, 000 
85,000 

120.000 
100.000 

'5,000 

9S9 00D 

1 ~ 0 , 0 0 0  

40 
41 
42 
43 
44 

*See orate card. 

._.. _ _ _ .  _ _ _ _ _ _  Ma? 5 
May 3 1630 May 5 
Kay 3 1630 May 5 ............... May 6 
............... May 6 

70,000 
00,000 
00,000 
10,uoo 
77,000 
75,000 
80,000 
D2, 000 
60,000 
eo, 000 
80,000 
5i, 000 
43,000 
95,000 
50,000 
85,000 

56,000 

60,000 
io ,  000 
68,000 

55,000 

....... 

...... 

77,000 
~5~ ooe 
18, 000 
EO. 000 
Si, 000 
7.5, 000 
77,000 
7j3 000 
80' 000 

~0,000 
IO,  000 

io, 000 
49,000 
55,000 
45.000 
60, no0 
57,000 
60,000 
75,000 
92,000 

100, OOJ 
65,000 
so, 000 

100,000 
95.000 
95,000 
$3,000 

53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
88 
69 
70 
71 
72 
73 
74 
75 
76 
77 

79 
80 
81 
82 
63 
e4 
85 
86 

78 

3 22 
3 1  
3 2  
3 3  
B 16 
B 15 
6 4  
6 5  
B 6  
6 7  
B 10 
B 11 
B 12 

13 

6 if 
C 13 
C 1 4  
..... 
c -iE c 2c c 21 

F ;  
F :  
F '  
F ;  
F 3: 
F 31 
F 3( 
F 2s 
F 2t 

F ?( 
F 2- 
F 2: 
F 2: 
F 2  
F 2( 
B 1 1  
B 3  
B 3( 
B 
B :  
B :  
B i  
B '  ~i 

g !  

F 2; 

............... Ma? 7 

............... May 7 .__ ..____ _ _ _ _ _ _  May 7 

............... May 7 

............... May 7 

............... May 7 _ _ _ _  .___ ._ _ _ _ _  May 7 ................ May 7 

.__ ._.__ ._____ May 7 ............... May 7 ............... May 7 ............... May 7 _ _ _ _ _ _  __. .____. May 7 

............... May 7 

............... May 7 

............... May 7 ............... Hay 7 _ _ _  _ _ _ _ _  _ _ _ _ _ _  May 7 ............... Xay 7 ............... May 7 
May 6 20 . May 7 
May 6 20 May 7 
Nay 6 !830 May 7 
May 5 C330 May 7 
May 6 1830 May 7 

............... May 9 

............... May 9 ............... May 10 ............... Nay 10 ............... May 10 ............... Yay 10 ............... May 10 ,_ .............. May 10 

......... _.___.I Milay 8 

Kay 8 
May 8 
Kay 8 
May 8 
May 8 
Hay 8 
May 9 
Mar 9 
M a l  9 
Hay 9 
May 9 
Nay 9 
May 9 
Map 9 
Xay 11 
May 11 
May 11 
May 11 

.6 
6 

..... do ........................ I ..... _ _ . I  1 ...... do .................... _.__!.._ ..... 
.6 .. do ........... _ _ _ _ _ _ _ _ _ . _ _ I  ........ 
I6 .do ........................ 1 ........ 
to ...................... !._ ...... 
I 6  ....... do ................................ 
20 I ...... do ............................... 
20 I ...... do ................................ 
20 ...... do ............................... I 
20 _ _ _ . - . d o  ................................ 
20 ..... .do ............................... 
20 ...... do ............................... 
20 ...... do ................................. 
20 ...... do ................................ 
20 ..... do ................................ 
20 ...... do ................................ 
20 ...... do ................................ 
20 ................................ 
20 ...... do ................................. 
20 Fort Washington seine. ~ -. . 630 
20  do ........................ 630 
20 _ _ _ _ _ . d o  ........................ 630 
20 _ _ _ _ _ . d o  ........................ 620 
20 ..... do ........................ 630 
16 Fort Washington Station _ _ _ _  _ _  ._. .___ 
16 ...... do ................................ 
16 ..... ,do ................................ 
15 30 Fort  Washington seine. ............... 
1530 ...... do ................................ 
15 30 ...... do ................................ 
15 80 ...... do ............................... 
15 30 ..... do ................................ 
15 30 Fort  Washington Station. ............. 

16 \:::...do ........................ I. ....... ....... 
May 11 
May 11 
Mak l l  
May 11 

Nay 11 
May 1( 
May 1( 
Nay 11 
May 11 
May 11 
May 1( 
Mar I (  
Xa$1( 

May 1: 
May 11 
Map 11 
May 1: 
&lay 1: 

May 1: 

May 1: 
May 1. 
May 1: 
May 1 
May 1 

...... 

&fay 11 
...... 

Hay 1: 

M a i  1: 
May 1: 

112.000 
105,000 
l l E , O O O  
124,000 
111,000 
118.000 
125,000 
110.000 
125,000 
95, 000 

112,000 
100,000 
100,000 
105,000 
104 000 
N O ,  000 
110.00D 
125.000 
105,OCO 
90,060 
77,000 
55,000 

15,000 
90.000 
85,000 

112.000 
125.000 
100,000 
115,OGO 
120,000 
115.000 
125.000 
100,000 

12j.000 

4 
9 
9 
9 
9 
9 

17 
15 
19 
15 
19 
21 
15 
15 
7 
9 

10 
10 

...... 
IO  
10 
10 
14 

8 
10 
10 
8 
8 
8 

11 
15 
10 
'I ...... 

17 
8 
8 
7 

15 
7 

11 
11 
10 
9 
6 
6 

10 
10 

Nay 10 
rIay 12 
Nay 12 
uay 12 ua- 12 
bhy 11 
Uav 13 
Uay 13 
blay 13 
Kay 13 
gay 13 

gay 12 
Kay 13 
May 14 
May lf 
Hay 1. 
x a y  1: 

May 15 
May 15 

Kay 12 

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

May 15 
May 15 
May 15 
May 15 
Maj, 15 
Yny 15 
May 14 
May 14 
May 14 
May 15 
Map 14 
May 14 
M i y  15 
May 14 
Xay 15 
Nag 15 
Mar  14 
Ma? 14  
M i y  15 
May 15 
&fay li 
Nay 16 
May i e  
May 10 
Mav 18 
Ma; 1 8  
M a i  1: 
May 1: 

14 
6 

13 
7 

11 
17 
8 

13 
6 
7 
8 
7 
7 

13 
8 
7 
6 

13 
.... 
.... 
5 
7 
5 

13 
15 
7 
6 
5 

15 
5 
8 

13 
15 
6 
5 

15 
15 
6 

10 
11 
13 
13 
6 
7 
5 
6 
4 3  
6 
7 

14 

62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 

..-_ __.. 
62 
62 
62 
63 
63 
62 
62 
62 
62 
62 
62 
63 
63 
G2 
68 
62 
63 
62 
62 
62 
63 
63 
66 
61 
6G 
66 
66 
66 
66 
66 

59 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
61 
61 
61 
61 

.... 

._.. 
61 
61 
61 
61 
61 
61 
61 
61 
61 

61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
62 
62 
62 
62 
62 
62 
62 
62 

61 



TABLE V.-Daily register of eggs received and jish 7tateRed a t  Central Staiion, U. 8. Fish Comniission, 8ea8o?c "of 1885-Continued. 

624- 
63 
63.1 

_ _ _ _ _ _  
...... 
...... 

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

63.3 
63.3 
63.3 
63.3 
63.6 
ti3.G 
63.6 
63.!+ 
63.8 
63.6 
63. 6 
6 3 . G  
63.6 
63.6 
63.6 
63.6 
63. 64-f 

............ 
.___._ 
...... 
...... 
_.__ _ _  
7 I$ 
7 0Q 
G 231 
i la+ 
7 11) _.____ 
...... 
. _ _ _  

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

...... 

...... 

- 
z 
.% 
J u 
* E  

8% 
5 
R __ 

80, 0ao 
60,000 
80,000 
9P,000 
95,000 

100,000 
85, 000 

120,000 
110,000 
90,000 
is, 000 

1~0,000 
17, 000 
DO, 000 
90,000 
78,000 

, si, Ob0 
100,000 
90,000 

IOU, 000 
98, oou 
(12,000 
9s. ono 
GO, ooa 
,!3, ooa 
'0, ooa 
i s ,  OW 
w, 000 
co. ooa 
Y5, 0UL 
85.000 
95,001 
FO. OUL 
42, 0oc 
9s, 00[ 
io, oat 

- 

% 
52 
3 

I n w  

P 

x 

80,000 
70,000 
65.000 
95,000 
80.000 
65,000 
78, 000 
05,000 
85,000 
~0,000 
IO, 000 
05 000 
68: 000 
75,000 
80,000 
T i ,  000 
i2,000 
'20. 01)O 

- 

Period of hatching. 
- 
Eour 
of 

day. 

Began. Ended. 
- 
Hour 
If dag 

__- 
Date. biil. 

- 
62 
82 
62 
62 
62 
62 
6 2  
62 
62 
62 
62 

62 
62 

62 
62 
62 
62 
69 
62  
62 
62  
G? 
62 
61 
6 2  
G? 
6 2  
62 
62 
62 
Gi) 
62 
6 2  

.._. 

..__ 

.... 

Lax. 

- 
66 
66 
E4 
64 
6G 
66 
64 
66 
63 
64 
66 

G6 
66 

GG 
66 
66 
66 
67 
67 
07 
68 
68 
G i  
66 
G7 
67 
67 
67 
67 
68 
68 

68 

._. 

... 

._.- 

68 

/---I--- 

____.do  ................................ ~ 105,000 

____ 

Fort Wnshington Station.. ... .I.. ....... 120,000 
..... do .  ............................... 125,000 
..... do ................................ 105,000 

.... a0 ................................ 112,000 

..... do ................................ 119,000 

..... do ................................ n5,ooo 

-I- 
8. n,. 
15 30 
15 30 
15 30 
I5 30 
15 30 
15 31) 
15 30 
15 30 
15 31) 
15 30 
I5 30 
16 
16 
16 
16 
16 
16 
16 
1G 
1G 
16 
16 
16 
16 
16 
10 
1 G  
16 
10 
I6 
16 
16 
lti 
l G  
lti 
IG 

h. m. 
IO 
10 
10 
6 

15 
10 

h. m. 
5 

14 
7 
7 

20 
9 
8 
9 
13 
16 
17 
...... 
...... 

9 
8 

13 
6 
7 
8 

20 
19 
18 
6 
9 

20 

20 
20 
20 
19 
19 
8 
8 
9 
14 

...... 

n 

B i  
B 10 
B 11 
B 12 
B 13 
B 14 
B I5 
B 29 
B 26 
B 27 
B 26 
B 17 
B 18 
B 19 
B 20 
B 21 
E 22 c 17 c 18 c 19 
B 30 
B 31 

c 20 c l e  c 15 

~1 i e  

May 18 
May 17 
M i y  16 
May 16 
May 16 
May 17 
Mag 16 
May 17 
May 15 
May 16 
Mag 17 

..... 
10 
6 
6 
6 

.... 
May 13 
May 13 
&lay 13 
May 13 

Nay 15 
May 15 

May 15 
Blny 15 

Alny 16 

.Uay 16 

..... 

....... 

....... 

May 15 
Brap 15 

May 15 
Xlay 16 

bray 16 

..... 
6 

13 

13 
8 
6 
8 
7 

..... 

; 

....... 
May 18 

May 18 
May 18 
Nay 18 
May 18 
Nay 1 E  
N:ISY in 
Nay I E  
May 19 
M a y  1s 
May I €  
May I€ 
x a v  16 
Ma? l e  
May 16 
Nav If 
nmj- 1 6  
x ag  1s 
May I t  
&Cay 2( 
Nay 2( 

May 16 
...... 

........... 
63.1 ._____ 
63.1 ._____ ..... do .................. ......I ....... 

Fort Washington Station. ..... j ....... 
..... do .... ................. I ....... 
..... do ........................ 1.. ..... 
..... do ............ ._____......I ....... 
... . .do ............................... i5: 000 

80,000 
E.5.000 
65,000 
SO, 000 
50, uoo 
80,000 
5.5.000 

..... d o  ....................... 
Fort Wnshicgton seine.. ..... .' 
..... do ....................... 
... ..do ........................ 
...... do ........................ 
..... do ....................... 
Fort Washington Station ....... 
..... dO ......................... 

7 
7 
i .  
7 ; 
7 
7 
i 
i 
7 

13 
13 

Go:o00 c 1 4  
23,000 c 13 
68,000 C 1 2  
45,000 , D li 
60,000 D IF 
60, OU0 i) I C  
811 000 D IC 
3i:000 ' D 1: 
b0.000 I3 1 

.. . . d o  ............................... 

..... 110 .............................. 

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

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

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

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

..... do .............................. 
Fort Washington seine ........ 615 ....... do ....................... ) G2" 50;OOO €3 i 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

B 3 
B 4 
B 5 
B 6 
B 7 
B 29 
B 28 
B 27 
B 26 
B 18 
B 21 

May17 
May17 
May17 
May17 
May17 
May18 
May18 
May18 
May18 
May18 
May18 

82,000 
000 

30,000 
Z8, 000 
50,000 
80,000 
58,000 
6U, 000 
42,000 
72,000 
90,000 
50,000 
40,000 
None. 
00,000 
so, 000 
55,000 
35,000 
55,000 
85,000 
58, coo 
80, 000 
90,000 
65,000 
90,000 
78,000 
75,000 
55,000 
45, coo 
60,000 
90, 000 
63,000 
28,000 
go, on0 
60,000 
60,000 
90,000 
48,000 
75,000 
60, oon 
75.000 
77.000 
92,000 
95,000 
102,000 
Ai, 000 

75,000 

35,000 
17,000 

70,000 

Fort Washington'Station. -. . ._ . -. . . . -. .__... do ._._. . _..- 1 - .... . . _ _  _. . . . - -. . - ~. 
. -. -.do ~ - - - - -. . -. . _ _ _  - -. - -. . -. . . -. ._ ~ -. 
___.__do .__..__..__.__..______.. _..____ ~ 

_ _ _ _ _ _ d o  _ _ _ _ _ _  ~ __.___ ~ ...______. .______ ~ 

Fort Washington seine . .._ .. _. 61.50 
_ _ _ _ _ _ d o  _____.__ ~ ._.._________._ 6L50 
Fort Washin,&on Station ._.___ __...._. 

____. .do ._._ -. . ._. . - - - .. - - -. . . . . _ _ _ _ _ _  ~. 
~ -. ... do . -. . . ~. . - -. - -. . -. . . . . -. - -. - -. -. 
.___- .do .  _. . __. - - .. __. ..__ __. __. . ._. . . _ _  
.__-- .do ~ - - - ~ - - - -. - _ _  - - - - - -. . . . . . -. . - -. 
 do ___. ~ ____.____.___..___. _..____. 
Fort Washington seine. -. . . . . . 
Sort Washington Station .___.. . ....._. 
.____.do  _ _ _  _ _ _  .___ ___. _ _  - - .. . _ _ _  . . . . . - -. 
.___- .do  _ _ _ _  - ~. __. - _ _  - _ _  .__. _ _  ._ .____. -. 
Fort Washington seine .____. .. 
Fort Washington Station ._..__ . ._. .. . . 
._._. .do ._____ __-. --  .-*__. ._ .__. ._. ... . . 
. -. -.do - - - ~. . . -. - -. - - - - - -. _ _  -. . . . -. . - -. 
.-.--.do . - -. . . . - - ~ ~. . -. -. . . . . -. . . . . . . . . . 
_ _ _ _ _ . d o  _ _ _  _ _ _ _ _ _ _  __.__ ___...___ ......._ 
Fort Washington seine ..______ . ______ .  

.___..do . _ _  - -. .. .- -. . .-- _. _.__ .. ~ - _. . - - .  
____- .do  . -. ~. -. _. - - _  - .__. . .... ._ . _ _  _ _  - _ _  
Fort Washington Station ..__.. __... R. 
. -.do . -. -. -. -. - - - . . . - _. . -. . -. . - -. . . . . 
-__-- .do . -. - -. - _ _  - - -. _ _  - -. . __. . . . - -. . - -. 
.._--.do . - ~ ~ -. - - - - - -. . . , - -. . . -. . . - -. . -. . 
____. .do  .____- ._ -__. .__.._ . ~ .___ ~. 
Fort Wmhington seine .____. __I_ - -. . . . . 
 do ~. - - -. . -- - . - _-. - - - . . .. . - 
Fort Washington Station -. . . . .I : 1 1. -. 

. _ _ _ _ . d o  .._-. ~ ___......._--.. --.I 

.____ do ___.___.. __.__ ._.__..__. 1:::::::: 
Fort Washington seine _ _ _ _ _ _  _ _  700 

_____.do  _ _ _ _ _ _  .____.._.__.______ 700 
Fort Washington Station .__. .. . _ _  _ _  -. . 

. __ - - .do  . _ _  -. . ~ _ _ _ _ _  ..._. . . . ~. _ _  ~. . _ _  . . . 

. ..--.do ~ 

Fort Washington seine __.___ ..l'-'%--' _ _ _ _ _ _  do .... _..- ~ ---..._ _ _  ___. _ _  
Fort Washington Station.. . . ._I_. ~. .- _ _  
. _ _ _ _ _ d o  _____ . .____- ._____~__ .__ l .  _ _  ..__. 
Fort Washington seine ... - -. -. I. ~ ~. . . -. ...... do ~ .____._...._._...._ _._. 100 

_____\do ~ _____.__._._.___ ~ .__.._ 700 _..___ d0 ~ ____......__ ~ ._.__.._._ 690 _..._. do .__ ._... ~ ...-.--.._..__. i 700 

620 

630 

. . . 

-. - - - - - - - -. - - - -. . -. . . 
700 

60,000 
65,000 
65,000 
60,000 
40,000 
TO, 000 
55,000 
40,000 
30.000 
55,000 
50,000 
30,000 

64 000 
80,OFO 
55, 000 
25, ow 
52,000 
80,060 
60,000 
75, ou0 
75, OOC 
78, OOC 
av OOC 
78,001 
65,00( 
50,00( 
45,001 
72,00( 
85,001 
80,001 
25,001 
8 5 , O O I  
60,001 
57,001 
90,001 
48,001 
75,001 
60,001 
75,001 
77,001 
92,00( 
95,001 

102, 00( 
44,OOf 

11,00( 

20,000 
.__. . 

30, OM 
17, OM 

60,00( 

115,000 
,100,000 

98,000 
95,000 
77,000 
9P, 000 
63,000 
77,000 
91,000 
98,000 

119,000 
77,000 
56,000 
65,000 

125,000 
120,000 
105,000 
40,000 
65,000 

110,000 
90,000 

110,000 
120,000 
100,000 
105,000 
95,000 

110,000 
112,000 
112,000 
100,000 
105,000 
100,000 
28,000 

112,000 
112,000 
100,000 
100,000 
50,000 

115.000 
105,000 
1?0,000 
78.000 
95,000 
98, 000 

105,000 
45,000 
35,000 
77,000 
78,000 
75,000 

'Shipped (as eggs) to Fred Mather. IT. Y., 7 p. n 

_..... 
B 19 
B 20 
B 21 
E 2 
E 5 
E 32 
E 28 
E 27 
E 26 
E 17 
E 18 
E 19 
E 20 
E 21 
E 16 
E 15 
E 14 

._... _-. 
May19 
May19 
Xay19 
May19 
May 19 
May19 
May10 
May19 
May19 
May 19 
May19 
May19 
May20 
May20 
May20 
Mag 19 
May19 

E 19 
E 20 
E 21 
E 17 

E 19 
E 20 
E 23 
E 22 
E 21 
E 20 
E 19 

E 18 

13 
11 
I1 
I1 
11 
14 
10 
14 
14 
13 
14 
13 
13 

9 
9 
8 

13 
14 
13 
14 
13 
13 
17 
16 
18 
14 
14 
14 
17 
20 
12 
12 
12 

_ _ _ _ _ .  

4; 
8 
8 
8 
8 
8 
8 
8 
8 
8 

17 
16 
16 
16 
16 

May= 
N a y  2 2  
M a y  2? 
May23 

May2: 
May21 
&fay25 
May24 
May24 
May24 
Mag24 

Nay228 

Kay 20 
cay 20 
gay 20 
Kay 20 
Kay 19 
bray 20 
May 19 
May 20 
May 20 
May 20 
May 20 
May 20 
May 20 

May 21 
May 21 
May 20 
Mag 21 
May 22 
May 22 
May 22 
May 22 

May 21 
May 23 
May 22 
May 22 
May 23 
May 26 
May 2: 
May 2: 
May 24 
May 24 
May 24 
May 24 
May 24 
May 21 
May 2: 
May 2i 
May 2: 
May 2/ 
May 2( 
May 2( 
May 2( 
May 2( 
May 2: 
May 2; 
May 2: 
May 2: 
May 2' 

_-...-- 

May 21 

14 

21 
15 
21 
9 
9 

15 
9 
9 
9 .  

9 
8 

16 
17 
14 
15 
11 
11 
16 
18 
17 
12 
6 
4 
4 
4 
11 
15 
7 
6 

. 6  
8 

15 
8 

11. 
8 

10 
5 
5 
8 
8 

16 30 
6 
7 

15 
7 

.--.... 

68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 

68 
68 
68 
68 
70 
70 
70 
70 
68 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 

_-. 

i o  

62 
62 
62 
62 

4 2  
-62 
61 
62 
62 
62 
62 
62 
62 

62 
62 
62 
65 
65 
65 
65 
65 
65 
66 
66 
66 
66 
66 
66 
66 
66 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
70 
70 
70 
70 
70 
70 
70 
70 
70 

..__. 

65 ....'.. 
65 .__... 
65 ____.. 
65 __..__ 
65 ...... 
65 6 19 
65 6 1  
65 .._... 
65 __.__. 
65 ._.... 
65 _ _ _ _ _ _  
65 .__... 
65 ___.._ 
66.5 ___.__ 
66.5 ___.__ 
66.5 .. :. .. 
07 6 3 

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

G7+ .._.__ 
674- ...... 
67f ...... 
68 ___.__ 
68 ...___ 
68 _ _ _ _ _ _  
68 ____.. 
68 ____.. 
68 ..._.._ 
68 ._____ 
68 _ _ _ _ _ _  
69 __.... 
69 ...___ 
69 ...... 
69 .____. 
69 _____. 
69.5 5 21 
69.5 5 14 
69.5 _ _ _ _ _ _  
69.5 .___. 
69.6 .____. 
70.5 5 
70.5 4 23+ 
70.5 __.__. 
70.5 _ _ _ _ _ _  
70.5 .__.__ 
70 5 5 11' 
70:5 5 14' 
78.5 4 204 
70.5 1 5  11 



- 
d 
3 
%! 
0 

& 
w 

G - 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
101 
192 
193 
194 
195 
196 
197 
198 
199 
zoo 
201 
202 
203 
204 

205 
206 

Hay 23 
K a y 3  

Kay 24 
Hay24 

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

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

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

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

.............. 
Hay 25 
May25 
May25 
May25 .............. .............. ............. 
............. 
May26 
May 27 
May26 
M8y 26 
May20 

 TAB^ Y.-Daily register of eggs veceived and I;Sh katclccd at Central Station, U. S. risk Commissisn, ueaaon of 1-Continued. 

20 May25 
1830 May25 16 

May25 16 
May25 16 

21 May26 16 
21 May26 16 

May26 16 
May26 16 
May26 16 

2045 May 27 16 
2045 May27 IS' 
22 Nay27 16 
2330 May27 16 

May27 16 
May 27 16 
May 27 16 
May27 16 

20 . May 28 16 
2040 May28 16 
2030 May28 16 
2030 May28 16 _ _ _ _ _ _  May28 16 

Eggs taken. I Eggs received 
I 

Hon 

day. 

I 
Hour' 

...... do ........................ 
Fort  Washington Station. __.  _ _  ...... do ............................... 
Fort Washington seine. ........ 
...... do ......................... 
Fort  Washington Station. ...... do ................................ 
.... ..a0 ................................. 
Fort Washington seine. ........ ..... .do ........................ .... -.do ........................ 

700 . __. . 
700 
i o 0  

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

670 
670 
670 

... _...(._ .... j~~~~~ I l 6  

.............. May28 ,16  

Fort Washington aeine ___. . _ _ _  ..... .do ....................... 
...... do ....................... 
.... .do ....................... 
Fort Washin4on (Mosley's 

Fort  Washmeton Station 
Point) Station. 

690 
710 
690 
600 . ~ -. . - - 

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

...... do ......................... 6io 
Fort  Washington Station.. .... 1. -1. .... 
...... do ........................I ........ ...... do ................................ 

...... do . ----: .................. I ........ 

72,000 
35, 000 
50,000 
60, UUO 
35,000 
El, 000 

100,000 
45,000 

105,000 
60,000 
85,000 
90, 000 
35,000 

r8 ,OUO 
70,000 
70,000 
72,000 
85.000 
98,800 
84,000 
90,000 
'io, 000 
30,000 

100,000 
112, 000 
so, no0 
SO, 000 

112,000 
85,000 
4-?,000 
63,000 

"77,000 

95,000 
110,000 

1 9  000 

72,000 
33,000 
48,000 
57,000 

17, 000 
97,000 

55.000 
75,000 
84,000 
28,000 

100,000 
75,000 
70, om 
i o ,  000 
n , o o o  
65,000 
so, 000 
77,000 
8*, 000 
62,000 
22,000 
90,000 

100,000 
77,000 
'6 coo 
95,000 
75,000 
40,000 
(io, 000 
71,000 

62,000 
95,000 

F, 000 

i5, or0 
15,000 

69,000 
33,000 
45.000 
56,000 

13,000 
96, 000 
4& 000 
66, 000 
55,000 
75, aoo 
81,000 
28.000 

100,000 
75.000 
70, 000 
'io, 000 
72# 000 
85,000 
26, 000 
4 7,000 
st, 000 
62,000 
22,000 
90,000 

100,000 
77,000 
75, oen 
00,000 
75,000 
40,000 
60. OdO 
77,000 

77,000 
85,000 

g, 000 

E 18 
E 17 
E 16 
E 15 
E 14 
E 13 
E 12 
E 11 
E 10 
E O  
E 17 
E 18 
E 1 9  
E 20 
E 21 
E 1 0  
E 15 
E 1 4  
E 13 
E 1 2  
E 17 
E l& 
E 19 
E 20 
E 21 
E '22 
E 23 
E 24 
E 16 
E 15 
E 14 
E 13 
E 12 

E 11 
E 10 

Period of hatching. 

Began. 
- 

Date. 

~ 

May 24 
May 24 
May 25 
May 25 
May 25 
May 25 
May 24 
Nay 24 
May 25 
May 24 
Nay 26 
May 26 
May 26 
May 26 
May 26 
May 27 
May 27 
May 27 
May 27 
May 2 i  
May 28 
M a r  2& 
Ma$ 28 
xaj .  28 
May 28 
May 28 
way 28 
May 28 
May 30 
Mar  30 
May 30 
May 30 
May 30 

May 30 
May 30 

- 
Bonr 
f day. 
__ 
h. m. 
16 
16 
17 
17 
17 
12 
16 
16 
10 
16 
14 
14 
14 
14 
14 
16 
17 
20 
20 
21 
14'30 
14 30 
14 30 
14 30 
14 30 
13 
14 30 
14 30 
9 

21 
21 
21 
21 

9 
9 

~ Ended. 

Date. 

May 27 
May 27 
Mar 28 
Mas 28 
May 28 

Ma> 27 
Ma.7 27 
May 27 
May 27 
May 28 
Mav 28 
M a s  29 
Nay 28 
May 28 
Ma>30 
May 30 
Xay 30 
May 30 
May 30 
hlay 31 
Ma? 31 
May 31 
May 30 
Xay 31 
May 30 
May 31 
nra$ ao 
June 1 
June 2 
June 1 
June 1 
June 1 

June 1 
June 1 

hlaT 28 

- 
Hour 
tf day. 

h. m, 
6 
7 
6 
5 
5 
5 

15 
14 
15 
9 

20 
20 
6 

19 
21 
21 
10 
8 

10 
5 
10 
9 
6 

20. 
6 

21 
7 

21 
10 
12 
11 
21 
17 

6 
13 

Temperature 
b r i n g  inouba. 

t,ion. 
- 

[ax. 

- 

71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 

- 

kIin. 

- 

70 
70 
70 
70 
70 
70 
70 
70 
i o  
70 
70 
70 
69 
70 
70 
69 
69 
69 
69 
ti9 
69 
69 
69 
69 
69 
69 
09 
69 
69 
69 
69 
69 
69 

69 
69 

- 

AT. 

- 
70. 5 
70.5 
70. 5 
70. 5 
70.5 
70. 5 
70. 5 
70.5 
70. 5 
70.5 
70.5 
70.5 
70 
70. 5 
70.5 
70- 
'io- 
70- 
70- 
70- 
68.5 
69. 5 
69. 5 
69.5 
60. 5 
ti9.5 
GY. 5 
69.5 
69.5 
69.5 
69.5 
69.5 
69. 5 

69.5 
69. I 

B 
36 
2.2 
.4 B g  

a 
$2 
- 
1. A.  
§ 11a 
5 14 
5 13 
5 91 
4 22 
5 94 ._____ 
.____. 
...... .-__._ 
4 22* 

5 114 
5 

...... 

.___._ 
6 
5 13 ...... ...... ...... 
2 :9 
5 8  
4 20i  ...... ...... .--__. ...... 
5 14 
5 154 
5 14t 
13 O+ .__..- 
._____ ...... 



16 
10 
16 
16 
16 
10 
16 
16 
16 
16 
16 
16 
16 
16 
15 
15 
15 
16 
16 

9 
9 

23 
14 
14 
14 
11 
12 , 

J u n e 2  
June 1 

J u n e  3 
J u n e  3 
June 3 
Jnne 3 
June 5 
J u n e 4  

__..__...-...-- 
77,000 

110,000 
49,000 

105,000 
98,000 

110,000 
130,000 
01,000 
72,000 
85,000 
72,000 
85, 000 
72,000 
75,000 
95,000 
50,000 
65,000 

,35,000 
42,000 

...... do . ._. .._. .. ..._. . ____-. ._ .._... do _.._._ ..___.__ ___. .. .. .. 
Fort Washington seine . ._ ~. . . . 
._._~.dO . . _. ._ .... . -_._- ~ ..-- 
 de . - - - -. . - -. ~. . . . ~ -. . . . . . . 
Fort Washington Station.. . . . . . . . ~ .a0 
Fort Wnahington seine . _ _  __. . . ...... do _ _  ____________... _ _  __.__ 

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

._ ._ . .do .__.__..____: _.... ~ ._._. 
Fort Washington Station. .. . . . 

._..-.do .__.__.. ~ --..---- ~ .-.._. 

._*... do - _. .. ._ ..__-_. .* __.- .. .. 
____ . .do  . . . . _. . - _. . _ _  . . . . -. ._. ._ 
_ _ _ _ _ _ d o  __. _______________..__ ~ 

Fort Washington seine . . . . . . . . 
Fort Wnahington Station. ... ;. 

. .___.do .__.._..._.. - .._.._.... _ _  

.. 

__. . . . ._ ~ ~. . . - -. . . . -. _. 

70,000 
75 000 

Nine. 
85,000 
75,000 
70.000 
90,000 

75,000 
42, OOO 

54.000 

50,000 

None. 
34, OOO 
40, OW 

2% 
70,000 

52,000 

30 000 

. ~ _.. . . 
~ - _  .. -. 
. . -. . ~. 

700 
700 . - -. . . . 
71° 
710 
700 
?go .-. . . . . . 

. - . . . ~. 

.- ..... 

.- _. .-. 

., . . . . . __..._. 
720 

~ __.. .. .--.... 

70 OW 
70:000 

85.000 
75,OCO 
7R.000 
YO OW 
68'000 
4<000 . . __. . -. 
42,000 
60,000 
50.000 
50,000 
50,000 
30,000 

34,000 
40,000 

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

._...__. 

E 0 May30 
E 7 M a ~ 3 0  

E 18 M a y  31 
E 19 M.ay31 
E 20 May31 
E 21 May31 
G 22 J n n e  2 
G 23 J u n e  2 
G Wt .-.A. _ _  _ _  
G 26 June  2 
G 11 June 2 
G 10 J u n e  2 
G 7 June 2 
G 16 June  4 
G 15 June 4 

G 14 June G 
G 14 June  8 

.__ ..__ 

..__._..__...._ 

___.__..._..._- 
13 Jnno 4 
11 June 4 
12 i June 4 
12 
6 
6 

6 
8 

J u n e  4 
June 5 
J u n e 5  

June? 
June10 

_..___..-_...__ 

Egg8 of one female dud. t To J. F. FJh, for hatching on oar KO. a. 

17 
13 I ;i 09 

69 

69 
69 
69 
09 
69 
G9 

69 
69 
69 
69 
69 
69 

71 
71 

.___ 

_ _ _ _  

___. 

- 

69.5 .____ 
69.5 1:: ..... 

1 



TABLE VI.-Statement of young shad planted iw toalers of the 7 h i t e d  Stales, wason of 13%. 

Monocaoy Rirer. ........... 
Chcster RiGer .............. 
Snsqnehnuna Rirer.. ....... 
S::enandoah River.. ........ 
Palmer Rirer.. ............. 
Congaree Rirer. ........... 
Shenandoali Hirer. .......... 
Conecuh Rirer.. ............ 
Murder Cr!ek ............. 
Sepulga Errer .............. 
Nattnponr River .......... 
Carp ponds ................. 
Orcoqun Rirer ............ 
Alabamn IZirer . . __. _. .__. _ _  
Broad Riin ............... 
Accotink Creek. ........... 
Acquia Creck .............. 
Po:omac Creek ............ 
Ochloekonee Rirer ........ 
AncilL Xirer.. .................. 
Witlilncoochee River .......... 
Allapaha Rirer. ................ 
Xir-lnna Rirer. ............. 
Rappahnnnosk Rirer.. ..... 
Rapidan Pdver-.-. .......... 
Hntlson Rirer ............ 
Bppomnttos River ...... 
Chickahominy Rirer. ...... 
Colorndo Rirer.. ........... 
Xappahanuocli Rirer.. ..... 
Dan -River.. ............... 
Green Rirer. .............. 
North East Rirer. .......... 
Rirnnna Rirer .............. 
Gnnpowder Rirer ......... 
North Anna Rirer. ......... 
Little Xirer ................ 
Patapsco Rirer. ............ 
Elk Hirer .................. 
Fos Rivcr .................. 
Illinois Rirer .............. .t 

Date. 

Frederick Junction, Md ............. 
Chestertoirn. Md.... ........... ._.:. 
HniTiBbnrg, Pa.  ..... .:. ............. 
Lurny, Va.. .......................... 
Ei hi miles from Proridonce, R. I.. . 
Wapesborongh, Va. ................ 
Troy, dl3 ................... _ _  ..... 
Erergreen, Ala.. .................... 
 do ............................... 
Milford Station, Fa.. ................ 
Washington. D. C ................. 
Wood Bridge Station, Va. ........... 
Yontgomcry, Ala . ._. ._.. _ _  . _ _  
Xear h i s toe  Station, VIL ............ 
Long Brnnch Station. Va. ........... 
Richhnd St.ition, Va ................ 
Sear Brooks Stat,ion, Va ........ 
lntersection Samnnsh, Florida 2nd 

.do .............................. 
(lo ............................ 

.do ........................... 
Cbarlottesville. Va ................. 
Ripidan Shtion, Va ................. 
Meclianics~lle. N. Y ................ 
Nattoas Station, Va ............. _ _ _ _  
Xear Hunslst., Vn. .................. 
Tho Needles, Ariz 
Frederirksburgh, Va ................ 
Danville, Va ........................ 
rear Landrnrn. S. C ................. 
Sort11 East., Md ...................... 
Char'lottesrille, Pa. ................. 
Gnnpowdcr, h l c l . .  ................. 
Chesapeake and Ohio Junction, Vs. .. 
Near Taylorsrille, Va. ............... 
Relay House, Md ................... 
Elkton. Md ......................... 
Aurora, Ill ........................... 
Peorim, Ill ............................ 

~ofnmbia, S. c ....................... 

Western Railroad, Georgia. 

Rappnbannnck, Va. ................. 

G 
9 

10 
14  
15 
15 
15 
15 
15 
lG 
16 
16 
17 
16 
20 
20 
21 

Centmil Stntion ................. 
Battery Station ................ 
Centr.11 Station. ___._ _. . _. _. __.  
Bnttery Station ................ 
Central Station ................. 
. . d o  ........................ 

Battery Station. ............... 
..... do ........................ 
Central Station ................ 
.... a. ................. ...... 

21 
PI 
21 
21 
21 
22 
22 
23 
23 
26 
24 
26 
27 
27 
28 
28 
28 
28 

June 1 
2 
3 

30 

Stream stocked. Place of deposit. 
Tumbcr of 

fish 
shipped. 

300.000 
250; 000 
300,000 
199, boo 

1,850,008 
1,050,000 
1,000, wo 

200,000 
100.000 
1uo: 000 
314; 000 
100,000 
347.000 
174.000 
355, 000 
175,000 
roo. 000 
210; 000 
300, uoo 
300,000 
300,000 
350, 000 
?20,000 
380,000 
18U, 000 

1,23P, 000 
18j.000 
187.000 
998, 000 
350. 000 

1.500, 1100 
1,000,000 

2611, 000 
16i, 000 
250.000 
175,uoo 
I is. 000 
zoo, coo 
230, 000 
500, uoo 
700. coq 

___ 
Vnmber 
died on 
he waj-. 
___ 

Number 
planted. 

300. oon 
253: 000 
300,000 

I 107,000 
s"s.000 
5.25; 000 

1. cuo, 000 
200, 000 
100,000 
100,000 
344,000 
100.000 
347,000 
754,000 
3 i5000 
115,000 
'Loo, 000 
220,000 
282, 000 

262,000 
2%2. loo0 
3?9,000 
2?0,000 
3j0,OOO 
180,000 

1,?50,000 
Xi, 000 
182,000 
846,000 
3i0,OOO 

I ,  500, UOO 
950,000 
250,000 
I si, 000 
250,000 
1:5,000 
li3,OOO 
200. 000 
2~0 ,000  
4liO. 000 
w. 000 

._ -~~ .I- 

- I  
NessenFer in charge of 1 shipment. Product of. 

I 
Centr:il Station ................ F. L. Donnc1l;y. 
Datteiy Station ................ 00. * . .*. ... do ..................... Do. 
Centrol Station ................. IF. A. Dunningtoa. 
...... do ......................... N. Simmons. 
..... do ......................... G. H. H. Moore. 
...... do .  ....................... Do. 
.... . .do ......................... %. L. Donnclly. 
.... dci ......................... M.N.Tune. 
..... do ......................... Do. 

.................... C. A. Stewart. 

...... do ....................... C. A. Stewart. 
Batter and Central Stations ~ ~ N. Sirurnom. 
CentralStation ................. C .  A. Stowart. 
...... do ....................... Do. 
.... do. ........................ Do. 
. . _ . d o  

........................ J. Jiaee. 

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

......................... N. Simmons. 

.... do ......................... I Do. G 

.... do. :  ....................... 

. _ _ _ d o  ......................... 
...... do ........................ 
...... do ...... >. - -  .............. 
..... do ....................... j 
Unttcr? Station .................. 
Central Station.. ............... 

Do. 
Do. 

C. A. Stewart. 
J. E. Crown. 
C. A. Stowart. 
J. F. Ellis. c. A. Sterrart. 
J. E. Erown. 
G H. EI.Mocre. 
J. E. Uronn. 
J. F. Ellir~ 
N. Simmons. 
F. L. Donnelly. 
C. A. Stewart. 
F. L. Donnelly. 
C. A. Stewart. 
J .  E Brown. 
F. L. Donnelly. 

N. Simmons. 
Do. 

DO. 

$j 
m 



1 Total _ _ _ _ _  _._ ___.. ~ _ _ _ _  * 

...... do _ _ _ _ _ _ _ _  __._ _____.._____ ~ 

...... 110 . . _ _ _  _ _  . ___. . _ _ _  ~ __. . . 
_ _ _ _ _ _ d o .  ._..._____ .___._. _ _ _ _ _ _  
. .__ . .do  . . . . . . . . . . . . -. . . . . . . . ~. . . 

Bosh Station, hid ___.___ .___________._~ 250 OM) f (t) 1 
Snnbnry, Pa _ _ _ _  ____r.  ____.. - _ . . . . . I  500: COO I 
Manhattan_ Kans.. . . . _ _ _ _  _ _  . ___. . . . . - 1  yr:, coo ; 21 i o 0  1 
Jonctinn City. Kans.. _ _ _ _  ._.___ .____. 1 247,000 17: 000 I _ _ _ _ _ _ a o  ~ .___..__._____. 1 315,000 ~4.000 j 
Aimworth, Wash _ _ _ _  __..__ _..._ _ _ _ .  
East, Portland. Oreg __. . . . ___. -. ~. . . . . 

Fort Washington Station.. .:. . ~. . . . . . 
Washington,D.C .__._ _ _ _  ...__......_. 

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

Do. 
G. H. E. Moore. 

Do. 
J. Mace. 

?50,000 
5110,000 
srl .000 
210. oon 
321,000 
10,000 w, 000 
74,000 

1,000,000 
-- 
18,871,000 

I I I I I 

* Too small to estimate. t Xone. 
(Y, 

, 
The results of the work of shad prodtiction conducted on the Potomac River and at Central Station during the season s of 1855 under my immediate direction are as follows : 

Nnmber retained a t  Fort Washington Station _ _ _ _ _ _  _ _  1,557,000 
Nuniber forwarded to Central Station. ~ ~ - .___ ._ -. - -. ~ ~ ~ ~. _ _  - ___. -. - - - ~ - . - - - . - ~ __. ._ - __. - ~. . el, 019,000 

22,576,000 

16,536,000 
325,000 

l G ,  211,000 

1,000,000 
14,531,000 

15,581,000 

~ -*- - .. - __. _ _  ___. ~ - -. . - - - _ _  ~ - ~ - _ _  ~ . ~ ~ - ~. . ~ - -. . _. tk oc 
--* 

Total number of shad eggs collected on the Potomac River, season of 18G.. - _. . . - - - - - - - ~ -. . - ~ - - - - __. - -. 
The number of eggs received at Central Station in good condition was _ _  . -. . - - -. ~ - - -. ~ ~ - - - - - - - -. ~ ~ - -. . ._ - - -. 
Number of eggs shipped to other points. ~ _ _  -. . ____ .  . _ _  - _ _  _ _  ~ _ _  _ _  ~ ~. ~ -. - - ~ - - ~ ~ -. ~ . - ~ - _ _  ._ - ~ _. __.. _ _ _ _  
h'umber of eggs hatched at Central Station _ _  __.  - -. . ~ -. - ~ -. -. - ~ - - - . - - - -. - - -. . - - - ~. ._ ~ --. _ _ _ _  
Number of shad Pry planted in the Potomac River a t  Fort Washington Station . -. _ _ _  - - - __. . - ___. _ -  ._ - _ _  - . - - -. . 
Number hatched and distributed from Central Station _ _  _ _  . ~ . -. ~ -. . _ _  _ _ _  ~ _ _  - -. ~ _ _ _  _ _  ._ . - _ _ _  . - - - _ _ _  

- .  - -. - - - - . . ~ ~. . . __. . - - ~ - :. 

-- 

~ -. ~. ~ - --- ____ 

-. . - - -- Le 
f Total product for distribution from Potomac River stations - _ _  _ _ _  . ~ - ~ ~ ~ ____- 5 The average loss from impregnation to the period of hatching mas31 per cent. 

The average loss during incnbation a t  Central Station mas10 per cent. 
rn 
CX, The cost of production was, in round numbers, a t  the rate of $330 for each million shad frs  Siirnished for distribution, 
ai or more than thirty soung shad for each cent of expenditures made. The above table VI includes the entire disirihu- 

tion made under my direction by car and messenger service. i t  does not iuclude the local plants rnade in the Delaware 
by the commission steamer Fish Hawk, nor those made in the Susqnehaiin;L near B d t q -  Station. 
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