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view,’may serve to protect the  codfish agqiust the derelopment of the 
red.” 

We cannot a t  presbnt cityell m y  loiiger 011 this side of the question, 
for, as we have already stated, we shall im a future report give the re- 
sults of our iuvestigatious regarding the diftereut methods of salting, 
the examination of the difterent kinds of salt used, t h e  packing and 
storing of the codfish. We shall merely state regarding the naturh of 
the small organism composing the rod in the codfish that me hare 
never yet found the slightest trace of a mycelium. We therefore do 
not believe that i t  is a fungus, not even oue of the family of the Dis- 
comycetes, like the Protomyces for instance. It is doubtless an alga, but 
it is a n  opeu question whether it is a Beggiatoa of the family of the 
Nostocacem, like the Olatlwocystis, which Mr. Farlom considers as the 
cause of the red in the codfish. 

BORDEAUX, PRANCE, illarch 24, 18SG. 

SB.-HEYORT ’OW OYEHATIONLil A T  T H E  S H A D - U A T e U I N G  BTATION 
ON B A T T E R Y  I S L A N D ,  N E A K  IKAVRE D E  G R A C E ,  MD., DURINU 
THE S E A O O N  O W  1 8 8 V .  

B y  W. de C .  RAVENEL.  

Suporintmdent of L’attwjj Slalioit. 

Active operations in tlie productiou of youilg shad were very muoh 
de la~ed  by strong freshets i n  the Susquehanna River and exceedingly 
cold weather, but preparations had been coinpleted for the work sotne 
time before eggs could be obtained. I t  was riot until April 26 that the 
first spawn was taken, and this was of inferior quality on account of low 
tempcmture, &c. It will be proper to say, therefore, that the season 
opened on May 1. 

Tho seine operated in previous yearm was not uved thim 8eas011, a8 its 
results were not in proportiou to t h e  expenditures conuected there- 

* Our attention has been callecl to au article published in  the Imparcial, of Madrid, 
of the 20th March, in which i t  is stated that  t30me gears &go, in 1878, a rod coloring of 
the groou and dry codfish was, dur ing  summer, observed et Cloucester and at other 
places in the Uuited States. The Fish Comlnissiou requested Prof. W. G.  Farlom to 
inquire into the causes of this coloriug. Professor E’arlow found (Fish Commission 
Report. 1878, page 939) that  it is due to the presence Of C~uth?*oaystia ‘~*oseoqwsidna. 
"After havingobscrved,” the writer of the article in the Imparcial goes ou to asy, ( (  that  
this hnrtful vegetable growth was found on all the ~ a l l s  and boards of the saltcries and 
ou all tho vvoodon irnplcnieuts used in them, it was considered safe to assun~o that  only 
the salt could be the me&ns of its tricnsmission.” Tho Cndia salts, which have a light 
ro8e-color, werc examiued, end after this examiuatiou Profcssor Farlow arrived at 
this conolusiou : I‘ That the imported Cadia salt is impreguated with a largo quantity 
of C h h r o q s t i e ,  end that this plant develops ou the  codfish when the temperature is 
favorable.” The Imparcid bBCOluO8 a h I n e d  at this statement, and fuars that the 
Spanish salts, which iu America are all lruowu by tho uame of Cildia salts, may lose 
their reputation. 
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with and as much dissatisfaction was expressed a t  its use by the 
neighboring fishermen. 

On account of the limited means at  our disposal i t  was impossible to 
engage the force adequate for the work. Hence the steamers lq’ish 
Hawk and Halcyon mere sent to the station to assist in hatching opera- 
tions. These vessels were utilized iii securing spawn from the gill.nets 
on the eastern side of the Bay. 

The Fish Hawk operated in this manner until May 2, when, finding 
the prospects so farorable, she proceeded to Bull Mountain and 
anchored, where she continued independent operatfions until the work 
ceased. During the season this vessel transferred to Battery Station 
1,330,000 shad eggs. 

ThoHalcyon made daily trips to the eastward, leaving the statiou in the 
evening and returning early tlie next morniug. There were 8,403,000 
eggs transferred to the station by this vessel. The Haloyon 1v:ls also 
utilized in t h e  shipment of shad fry to tho Chester, Elk, and SassafraB 
Rivers. An accident to her wheel, which necessitated a trip to Balti- 
more for repairs, suspended her operations for a Sew days, bnt on her 
return to the station the daily trips for spawn and the shipment of shad 
fry were resumed and coutinued uutil May 21, when the steamer was as- 
signed to other duty. During the season the Halcyon deposited about 
3,000,000 young shad iu the rivers named. 

Marketable shad were very abundant this spring, t h e  run being 
greater than has been known for many years. One Gshing float secured 
as many as 47,000 shad. 

Only four spawn-takers and two men for handling the stationary gill- 
net for catching ripe male shad had been engaged, and this small force 

The number recommended was 
forty, but lack of fiinds prevented their employment. In  order to sup- 
ply the deficiency, a detail of twenty-one men from the steamer Alba- 
tross, accompanied by an officer, was Sent to the station. This action 
mas made possible by the laying up of that vessel to receive new boil- 
ers, The men, however, did not arrive a t  tho station until May 10. 
Had they reported for duty ten days earlier, the result of the season’s 
work would have been much larger, as they proved apt and soon learned 
to take spawn successfully. 

The abundance of ripe shad is illustrated by the fact that on o m  
night (May 7) five of the station boats secured four n1illions of egg8, 
one of them obtaining as many as 1,300,000. All of the fishermen were 
a8 successful as the one8 wliose fish wercoverhauled, but i t  wss impos- 
sible for the few men to attend them in time to get the spawn frcm tho 
fish while they mere alive-and this was tho case night after night, 

Tho hatching operations were under the charge of Rlr. Win. P. Sauer- 
hog, assisted by three trained experts, under whose careful handling 
the eggs usually hatched successfully. Upon three occasions very se- 
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totally inadequate for the work. 
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vere losses of eggs were suffered, 1,500,000 being lost on one occasion, 
and 500,000 on two others. The eggs of the first lot were taken by 
our most skillful spawn-takers, and appeared souud and healthy when 
placed in the hatching cones, but soon died. No cause can be ascribed 
for this loss. The second and third lots were lost from defective ar- 
rangements of the water-pipe in the hatching house. 

As will be seen by reference to the accompanying tables, the station 
received during the season 60,569,000 eggs, from which 42,712,000 shad 
fry were hatched, and 918,000 eggs were transferred to cor No. 3. Of 
those hatched, 11,850,000 were placed in the waters around the station 
and 20,882,001) were shipped to other points. The table of' distribution 
will give in detail the disposition of the shad fry. 

It is evident that the work of the station is limited only by the mean8 
at its disposal, and that it would be easy to obtain 125,000,000 eggs. 
This season's work was accomplished without visiting any of the fishing 
floats or shoreu and without covering the ground occupied by the Fish 
Hawk. 

BATTERY STATION, June 5,1887. 

Wilmingtun ..... . . ...._. . -. . 
Seaford ._.. . . . _ _  ._. ._ _ _  .-. . _. 
Middletown ..... . -. _. ._. . --. 
Clayton and Morton . . . . . . - . . 
Dover and Belton . . - . . . . . . -. 
Milford and Ellendale. .. - -. . 
Millaborough . ._. . . . . . . . . . . . . 
Wilurington . --. . . . . . . . . . . - -. 
Seaford . . . _. . . . . . -. .. . . . -. - -. 
Gactorsvflle ...._. ._.... ._.... 
Reaaoa . . -. -. . . . . . . . . . . . . . -. . 

TABLE I.-Statonionl of 8hipinmtsl of 8Lad fry i i~ade from Battery Station, Havro de 
Graoo, Zd.,  in Hay  aiid Jurq 1887. 

Brandywino River. .... .. . -. . May 10 
Nantiooke Rivor. ..._. . ._. ._. May 11 
Creeks. .. . . .. . . . . . -. _. . .. ._ .. May 10 .-.... do . - -. . -. . . . . . . . . . . __. -. . .-.do . . . ...... do . -. . . . . -. . -. . . . . -. . . -. . ... do . . . . . . . ..do . . . . -. . . -. -. . . __. . . . . . .-.do . . . 
Indian River . . . . . . . . . . . . . . . . . -- .do . . . 
Brandywino Rivor. . . . . . . . - -. May 21 
Nanticoko River.. . . . - -. . . - _. May 28 
Etownh River ......__. ...... June 5 
Oostouaula Rivor. -. . . . . . . . -. . . . .do . . . 

State. 

Delaware . . . -. 

Louisville . .. . - .. . .. . . . .. ._ .. Ohio River . .. - .- .-. . .. .-. . .- 
Elkton.. . . -. . . - -. . -. . . . . . . . . ./ Elk River . . . . . ._ -. . -. . . _. . . . 
Bush River.. . . . . . . . . . . . . . . . . Bush Xiver . . -. . . . -. . . - -. . - . . 
Gunpowder.. ._ .. ._.. .. ..._ .. Gunpowder River. .. .-. . . . . . 
Relay Station.. .. ...___ .._... Patapaco River. - .. ...... . .-. 
Cheatertown. ..__.. . .._.. . ._. Cheater Rivor ..-. ..--... . .-. 
Hillsborou F h  . . . . . . . . . . . -. -. . Tuokahoe Rrvor . . . - . . . . . . . . . 
North Em% .._... ..._.. ...... North East River. - .. . .-.. ._. 
Port Deposit ..._. . . _. __. . . _. Susqnohauua River. --. ._. . .. 
Battery Station. _. . . . . -. . . . -. ..-... do . . -. . . . . . . - - -. . . ~. . . . . 
Whaleyavillo .__ ._. . . -. _. . . - Pooomoke River.. . . . . . . . . . -. 
Dlghton ._.... . ...... . . . . . . _. Taunton River. .... .. . . _. . . . . 
Harrisburg.. . . _. . . . . . . . -. . SuscluehtbUna River.. . - -. . __. 
Sundry plaoos . . . . -. . . -. . . . . . ...... do . . . . . . -. . . . . . . . -. . . -. . 

Georgia. . . . . . . 
Kentuok .... 
=rglan$ ..... Ma 30 . . -. 10 . . . 

.-..do . . . 

. . . .do . . . 
May 26 
May 10 . . . .a0 . . . .... do . _. . ... do . . 
. . . .do . . . 
May 10 
May 24 
Ma 20 
. . . . i o  . . . 

I Maasaohuaetts. 
Pennsylvania.. 

Total .... 

2 200 oon 
a: 200: 000 

150.000 
160' 000 

I 1 5 d O O O  
150,000 
400.000 

1,924; 000 
1.400.000 -, ~ 

460; 000 
1 OB0 000 

a. 000.000 
1: 016: 000 

' olio: 000 
745; 000 
300,000 
400,000 

3,400,000 ' 
000.000 
020: no0 

13 OOj'OOb 
1' 804 OD0 
1: 600: 000 
1.500. 0oU 
1; 8.20; 000 --- .................. ~ ........ ...l...-...---....-... ............. I .......... I 42,050,000 

A more detailotloooouut of thew ah1 mouta, tho h 8 0 S  in trauait, &o., will bo found h tho Ceyort 
of 8had Diatributiou for 1887, by Mara\all MoDoneld. 

BULL. U. S. F. U. 87-7 



TABLE 11.-Record of meteorological 058ervationr made ut Battery Station, Naryland, from April 27 lo Jane 3,1881, by Williorn P. Sauerhoff. 

Clear ... 
Muddy 
..do ...... . .do ...... 
Clear ..... 
-.do ...... 
..do .... 
..do ...... . .do ...... 
-.do ...... 
 do ....... 
Muddy ... do .... 
.. .do ...... ... do .... 
.. .do ..... 

D&@. 

Ebb .... Flood..: Ebb .... ... .do .... .-.do ...... .do .... 
.do .... .-.do ...... .do .... 
.do ...... .do ..... -.do .... 
.do ...... .do ...... .‘do .... 
.do .... .-.do .... Flood.. . 

Flood ... Ebb ___. High ... 
.dO .... .-.do .... Flood ... 
.do ...... .do .. : .. .do .... 
.do ...... .do ... : .. .do .... 
do ...... .do ... ; .. .do .... ... .do ....  do do ...... :do :-. . 

.,.do ...... do ....... do .... 
.do .: .. Elood ... Ebb .... 

Ebb ....... do ........ do :... 
.do ....... do ...... .do .... 

1887. 
Apr. 27 . 2d 

29 
30 

._.do .. ..lI-.do ....... 

.. .do . :. .... do .... .. .do ...... .do ....... 
Clear : .. _..do ...... 

._.do .1.. .. .do ....... ... do .... Elobd. .. 

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

.. .do .... .-.do ....... 
 do do .... __.do ...... 
... do ....... do ....... .. .do .... __.do .... 
... do .... __.do ...... 
... do .... Ebb .... 
._ .do .... :..do ....... 
.. do.*- .  ... do .... 
Muddy ... .do .... 
... do ....... do .... 
... do ~ ~ - .  ... do ....... ... do .... ;..do.... 

May 1 
2 
3 
4 
5 
6 

do . ..: ..:do .... 
..-do ...... %do :. .. 

do ...... $0 i ... 
du:. -.: .. .‘do .... 
do .. .: .. .do .... 

Ebb .... Flood ... 
 do ...... .do .... 

do .... --.do .... 
.do ...... :do .... 
do _ _ _ 1  ... do 

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

Flood ... Ebb .... 
do ___: .. .ao .... 

..,.do .... ..:do+ ... 

.:.do.. . ., .. :do .... 
do ... : ..,do .... 

.>.do...; :-:do:-.. 

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

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
21 
25 
26 
27 
2E 
29 
3U 
31 

Cloudy . 
..do _ _ _  
. .do ...... 
Hazy _.. 
Clear ... 
~ .do - - -. . .do ... 
. .do ...... . .do ...... 
Clohdy . 
..do .... .. do ...... 
. .do .... 
..do .__. 
Clear ..... 
-.do ....... 
Hazy . _ _  
Cloar ..... 
..do .... 
Cloudy 
Clear ... 
Cloudy . 
Clear ..... 
. do ..... 
Clohdy 
Clear ... 
..do .... 
Cloudy . 
Clesr ... 
Cloudy 
Clear ..... 
Cloudy . 
. .do .... 
H&y .... 
Cloudy. 

Tempera- 
ture of air. 

Hazy ... Hazy ... 
Cloudy . Gloudy 

.do ...... .do ... 
Hazy _._ Clesr.. 
Clear ... Cloudv 
Closdy . Clear :. 
Clear ..... .do ... 

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

.do ...... do ... 
..do .... Cloudy 
Cloudy .... do ... 
.do . 1 .... .do ... 

 do ...... .do ... 
C l w  ._. Clear.. 

.de .  ..... :do ... 
do ....... do ... 

._ do _ _ _ _  __.do .__ 
.do .... Cloudy 

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

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

.do ...... .do ... 
.. .do ...... .do ... 
Hazy ...... do ... 
Cle ar... ..,do ... 
Cloudy .... do ... 
Clear. .. Cloudy 

.... do ...... .do ... 
do ...I .. do ... 

Cloudy ... .do ... 
Clear .. : .. .do ... 
..do.. .. Clear .. 
Cloddy . Cloudy 

- 
a 
d 
W - 
0 

50 
54 
55 
50 
5u 
58 
01 
65 
66 
62 
65 
62 
60 
61 
64 
70 
635 
67 
66 
67 
67 
%5 
64 
68 
69 
70 
68 
73 
go 

56 
63 

2 

E 

- 

fl  
2 - 
0 

5s 
55 
52 
53 
61 
E4 
69 
69 
70 
80 
7li 
62 
65 
6+ 
71 
72 
65 
75 
72 
71 
74 
76 
58 
79 
75 
76 
75 
75 

633 
63 
63 
65 
64 

E? I I  

- 
a 
k 
0 - 
G 

57 
56 
51 
50 
GO 
60 
70 
72 
68 
70 
68 
64 
65 
65 
71 
72 
65 
69 
73 
71 
ti9 
76 
74 
75 
76 
77 
74 
72 
68 
67 
63 
63 
64 
62 
62 

,pf”,”::e Directionof wind. I 
1 vater. 

- 

a 
6 
W - 
0 

51 
53 
54 
51 
50, 
53 
56 
60 
62 
61 
64 
64 
63 
64 
64 
65 
64 
f35 
65 
65 
65 
68 
67 
70 
73 
72 
53 
73 
’i2 
73 

67 
65 
66 
65 

n 

-- 
s. sw. 
S .  SE. 
NW. W. 
NW. NW. s. sw. 
NE. SW. s. ...... 
SE. ...... 
N. E. 
S. SE. 
SE. SE. 
E. E. 
NE. SE. 
Nm. .-_-. s. sw. s. sm. 
SE. S. 
- _. SE. 
SE. SE. 
S .  SE. s. sm. s. SE. 
SE. _ _ _ _ _  
s. sw. sw. sw. 
SE. SW. sw. m. s. s. s. sw. 
NW. NW. 
NW. NW. 
Nw. N. 
NE. s. 
S. SE. 
SE. SE. 

Intensity of wind. 

Light.. ... Light ..... Light ..... 
..do .__._. Fresh .._.. Fm& .___. 
Freah.. ... Strong ....... do ...... . .do ...... ._.do :... ..... do ...... 
Li h t  ..... Fresh ..... Light ..... 
..go ...... Light. ....... do ...... 
. .do .... i. .. .do ...... Calm ..... 
Calm ..... Calm ........ do ...... 

ight ____. Li h t  Li ht  _._.. 
do : .__._ - - . to  .:::I: ..:io ____.. 

. .do ........ .do ......... .do ...... 
Fresh.. ... Fresh.. ... Fresh. .. .: 
._.do ...... .-.do ...... Li ht 
Light. _ _  . . , Light ~. . d m  : : 11, 
Calm ..... .-.do ...... Li h t  .... 
Fresh. ....... do ......... do ...... 
Light ..... Calm. ..... eesh.  ... 
... clo ...... Light ........ do ...... 
... do ......... do ......... do ...... 
Calm ....... .do ...... Light. ... 
Light.. ... --.do ......... do ..... 
Cahn ........ do ...... Calm .... ,?pa---. ... do ...... Light-.-- 

o ......... do ......... do ..... 
..do ......... do ......... do ..... 
..do ........ .do ...... F~eeh. ... 
-.do ...... Fresh. ....... do ..... 
..do ......... do - - - - + -  ... do ..... . do ...... Light ........ do ..... 
. .do ...... Fresh-. ...... do ..... 
Fresh. .... i. .do ......... do ..... 
Li ht ... ’Li h t  ..... Light .... 
Fresh. .... :Fresh.. ... Reah.. .. 

Light.. ..... .do ......  go ...... 

..%O ,:I... ... $0 ...... S~XQURL.  

Condition of sky. 

a d l i l $  a 
W 

8 . .  I 

Rain.’ 
Do.’ 

~ 0 . 3  

DO.‘ 

Do.6 

 DO.^ 
Do.’ 
Do? 
Do.3 
R0.10 

Do.” 



June 1 64 67 73 I 624 64 66 SE. SW. SW. ... do ...... Light -.... Light -... ... do ..__ Clear _.. ... do .... ..do .__. High ... Ebb .._. _ _  do _ _  
2 68 65 72 66 G6 69 SW. SW. ... do ._...- pfesh ..... Strong .... ... do .._. ... do ---. Clear __. ._.do .__. Fl ood... ... do __._ Flo od... Do." 
3 I 64 1 69 1 74 1 66 1 67 1 68 IzW.1 S. 1 SW. 1 Light.--.-/ bght..---/ fiesh...-/-..do . - - I  Cloudy I CIoudr ./.-.do ...I-. -do .:../...do ...I... do .__ 1 

td 'From 3 p. m. to 6p.  m. 
2 Squally all day. 
a Began at 12 p. m. and stopped at 8 a m. of 7th. 
' A l l  day. *Squall 6p. m. 

From 7 a. m. to 8.80 a. m. 9At 6 p. m. 

11 Storm all day. lQAt2p.m.  i? 6 Squall 2.30 p. m. 
7 Squall 5.15 p. m. e From 6.30 a. m. to 9.30 a. m. M 

W '  
ED 
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Loss. 

Egga. Xidl. 

I-.--- 

................................ 
150,000 ................................ ................................ ................................ ................................ ................................ 
150,000 
600,000 

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

Pith 
hatched. 

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

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

Friday . :... ........ 
Saturhay ........... 
Sunday ............ 
Monday ............ 
Wednosday.. ...... 
Thursday .......... 
Fridav.. ........... 

Tuesdjy ........... 

........... 

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

Apr. 20 
A r 30 i&i 1 
May 2 
May 3 
May 4 
May 5 
Mob 6 

Thursdavl___.. .... I Mav 

1,500,000~ ........... ..................... ........... ...................... ........... 

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

Fridny.." ........... 

Monday ............ 
Satuidny .......... 
f iRDday -.-. -. .- --. . 

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

50,000 

50,000 

28,000 .................... .................... 
.................... 

500,000 

160,000 

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

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

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

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

Tnead<y ........... 
Wednesday ........ 
Thursday .......... 
Friday ............. 
Saturday.. ......... 
Sunday ............ 
Mondev. ........... 
!cuesdnjr ........... 
Thursday .......... 
Frida ............. 
SaturJay .......... 

Wednesday ........ 

May 
Ma? 
May 
May 
May 
Ma; 

Sunday-. ........... I Ma? 
Monday ............ 
Tuesday ........... 
Wednesday ........ 
Thursday .......... 
Briday ............. 

7 
8 
0 

10 
11 
12 
13  
14 
15 

17 
18 
10 
20 
21 
22 
28 
24 
25 
20 
27 
28 
20 

i o  

May 30 
May 31 
June 1 
June 2 
June 8 

241,000 
336,000 

........... 
660,000 

' 702,000 
2,453,000 
1, Val, 000 
2 00'9 000 
8: 763: 000 
4 095,000 
4: 302,000 

821 000 
2,362: 000 

056,000 
8,870,000 
2 115 000 
2' 652' 000 
2: 683: 000 
2 302 000 

2 743 000 
3' 145' 000 

5,898,000 
1,504 000 

1,877 000 
602: 000 
840, 000 
007 000 

653,000 
271,000 
100,000 

1: 8x2: ooo 

2: 278: 000 

744: 000 

822: 000 

........... ........... ........... ........... 
Total ........ .I. ......... 

In nddition to tho flsh delivered a s  repoi 
fOr hatching and movomont to Kontucliy. 

30, GGO, 000 

................................ ..................... 220,001 
600,000 I /  ..................... .......... 

1,078, OOC 
2,568,001 
a, 000,00c 
2 717 OOC 
2: G48: DOC 
2,000, ooa 

087,000 
1,638,000 
2,497, ooa 
1,034,000 
!, 530,000 
d, 010,000 
3,100,000 
8,481,000 
2 000 000 
1: 700: 000 
2 857 900 
1: mi, 000 

485,000 
1,265 000 

885: 000 
500,000 
24,000 

170, ooo ............................ ..........I .......... l--i,638,000 
......... 1 778,000 1 42,712,000 

Wish do. 
posited in 

looal 
wtlters. 

........... ........... ........... .......... .......... ........... ........... ........... .......... .......... 
220, 000 

500,000 

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

.......... .......... .......... 
420,000 ..__.. _._. .......... .......... .......... 

.......... 
1 573 000 

I, G l 8 ,  000 
587,000 

1,676,000 
89 000 

I O ,  000 

1: 001; 000 

2,202: 000 
0!7,000 

........... 

........... ........... ........... ........... 
38,000 

11,850,000 

d above, 018,000 ogga were delivemd to  car E 

Fish do- 
posited in 

other 
waters. 

........... ........... ........... ........... ........... ........... ........... ........... ........... - -  ._.. - __.. ........... ........... ........... ........... 
2 GOO 000 
2' 604 000 
z1 800' 000 
2' 100' 000 
2: 380: 000 
2,100,000 

500,000 
1,om 000 

300: 000 
700,000 

1 EU0 000 
1: 924: 000 ........... 
1900 000 

800.000 
1: 800: 000 

800' 000 
300:OUO 

1,400 000 
885: 000 ........... 

. 700,000 ........... ........... 
1,500,000 -- 

20,862,000 

3, May 80, 




