
1 3 4 . - R R P O R T  O F  P H A D - H A T C H I N G  OVl i lRATIONS AT BATTaRk 
BTATION.  H A V R E  DE GRACE, MD.9 BEASON O F  1886. 

B y  WILLHAIT1 WAMLEN, 
Super intendent of Battery Statiovi I 

I have the honor to submit herewith my report of the operations in 
shad-lmtching a t  this  statio^ during the spriug of 1886, accompanied 
by tables showing in detail the wgrk perforiued. 

Although the woIk of the present year about trebled that done last 
season, the capacity of the station was by no means taxed to its utmost. 
It is needless to say that advantage wa's taken of every opportunity to 
make the work successful, and to accompliAh all that was expected of 
the station. 

The season was unusually backward, and we were muc? iuconve- 
nienced by the prolonged presence of ice in the river, which cut off com- 
inunication with Havre de Grace, Md. On the island, however, the 
preparations for the work were steadily pushed forward. 

Tho system pursued during the spring of 1884, of fishing the seine by 
contract, did not result as satisfactorily as was hoped, and it was deemed 
best not to attempt t.he same experiment this year. It being necessary 
to have the services of an experienced fisherman to act as captain of 
the seine, the position was offered to Mr. Everett Thompson, a citizen of 
Havre de Grace, and was accepted. Mr. Thompsou reported at the sta. 
tion April 1st with two seine-mender8 and riggers, when the seine was 
removed from ita storage, ropes taken out, and the operation of rigging 
the net commenced. Such dispatch ma8 used that by the 14th of April 
this work wag completed, although interrupted on several occasions by 
stormy weather. When ready for fishilig the seine measured 1,280 
fathoms in length. 

While the seine was being rigged, attempts were made to sweel) the 
hauls to remove any obstructions which might have lodged froin the 
spring rains and freshets. As the ice did not leave tho river until 
almost time for fisihing operations to commence, and as the force was 
at this time inadequate to perforrn SI1 that was necessary to be done to 
put the station on a proper footing for the season's work, the U. 8. Fish 
Commission steamer Fish Hawk was ordered here for the purpose of 
clearing out these obstructions, and for renderiug m y  assistance neces- 
sary to equip the station thoroughly. She arrived ou April 2, and her 
crew was put to work with small boats and launches to deau the hauls. 
The work, however, was much interrupted by the heavy and continud 
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freshet8 in the river,.caused by the early rains and the melting of snow 
aiid ice, so that, tbc work was not sntisfactorily completed until: the 
23d of  the month. Mr. Piepmeyer, commanding the ressel, reported 
to tho Commissioner, and received orders to proceed to Havro de 
Grace, coal ship, and leave for Washingtou. On the 24th the ste;twei* 
left 1 he station for the coal wharf, and o,n the 25th passed again on the 

On the 2d of April, under orders from the Commissioner, Launch No. 
68 left Battery Stat,ion for the Potomac River to assist in tho shad 
work at that point. Launch No. 82 was ordered to accompauy her as 
1Br as Sresh water in the Potomac, because of' the inability of No. 68 to 
travel in salt water after the supply of fresh water for her boiler6 had 
become exhausted, while No. 82 is furnished with a keel condenser.. 
The trip was successfully made, and Launch No. 82 returned to this 
stiltion on April 13. 

Ihiriug the first two weeke of April the force was daily increased 1111- 
til by the 16th the entire iang  for fishing the seine was complete. 
' P h  weather still continued cold and stormy, and interfered much with 
the success of  the season's work. 

011 the 16th of April the first haul of the seine was made, and it warJ 
t IJci*~~tlfter worlred regularly and thoroughly until the 27th of May, 
N i ~ i  the Sorcc was tliscb:trged, and fishing operations ceased. In the 
period during which the seine was worlred, 106 hauls were made, 80 ebb 
and 69 flood. The total catch of shad for the season was 3,612; only 
167,125 herring were hauled, as there was no market for fresh fish, and 
the eommissiou was not prepared to salt, 
l'h catch of shad was far below that anticipated a t  the beginning 

of' the season, but the cause is attributable to many unavoidable cir- 
cutnstsnces. The backward season, continual storms, muddy water in 
the river, and principally the condition OS the apron upon which the 
fieins was landed, all contributed to inalre the season as non-productive 
21s it proved. 

Much trouble was experienced with this apron last year, and one of' 
tho first moves the present season was an examination as far as prac: 
I icablo into its condition. It was discovered that a large portion of the 
apron was off the bottom, which would aBord an easy avenue of escape 
f i w  the fish on the Ianding of the seine, and efforts to remedy this were 
lt~iide by piling dirt and gravel along the edge of the apron to force the 
sill down level with the bottom, or to fill up the open spaco referred to. 
Atler this was done an examination showed that the apron was much 
iuiproved, though by no i~ieans satisfactory. However, as the season 
W ~ I S  upon u8 we had to do the best possible under the circumstances. 
L:LI er on will be submitted recommendations with reference to this 
matter. 

The herring came on in the g r e a m t  abundtiiice thie year, constiintly 

to Washington. 
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crowding tho seiiie to siich :LN uxte:uL that iL became iiecessary to ntllow 
these fish to escape, as there mas no \lay of ta,lcing care of them. 

The hatchiug house had been placed in order for the reception of 
shad eggs, ant1 oil the Blst of April the first.instalmeiit of eggs  was re- 
ceived. Ih-0~11 this time until the close of the season, June 11, eggs 
were taken dailx from the fish c,aptured in the seine and from the floats 
aud gillers operating in tlie neighborhood. It will be seen by reference 
to  the accompanying. tables of operations tliat bhe yield of eggs froin 
the seine was 1,283,000, and from the gillers and other sources 13,104,000, 
making a total of 13,367,000. Of this number there mas an aggregate 
loss of 3,OG5,000, thus leaving as fish hatched 10,292,000. This number 
I V ~ E  augmented from outside sources by 433,000, 8s will be shown by au 
examination of the table of hatching operations, With this addition 
the number of shad produced w a ~  10,725,000, which were about everily 
distributed between t h e  waters about the statiou and streams in other 
localities and States. Tho accompanying table oC distribution will 
show each deposit. 

During the season reports were received that large numbers of ripe 
shad were being captured on the eastern side of the bay by the gillers 
operating in that neighborhood between Carpenter’s and TLWBOY Points. 
A portion of the force mas sent out to attend these fishermen LIS f. aa 
practicable, but the distwce was so great and the  time of lifting the 
nets so inconvenient that it \vas fouiid impossible to work this neiglibor- 
hood as thoroughly as was desired. 

Accordingly, under orders from the assistaut commissioner, the 
steamer Lookout arrived a t  the station on May 13, for tho purpose of’ 
gathering eggs from this locality. She left tlie station each night, oar- 
rj7ing two expert spawn-takers mid ai1 extra boat, and returned next 
morniny. The eggs  mliich could not be accommodated i ir the equip- 
ment of the vessel were then transfi.rred to tlie station. This work was 
continued until May 17, when, with Assistant Co~omissioticr Fergusou 
011 board, the Looliolit left for a visit of iuspection of the Delaware Itirer, 
where i t  was reported shad wm being Caught in great abundaiice. 
The vessel returned to tho station on the 20th, after n very succefisful 
trip, having obtained in the short time there nearly 2,000,000 eggs, 
only a portion of which, however, was transferred to the hatching house 
nt this station. After tlie return of the steamer the nightly trips to the 
castern shore, were resumed and coutiuned until Nay 27, \Tlion the 
~essel  again left €or the Delaware River, taking; an expert spawn-taker. 

In all eases when the fitearner transferred eggs to Battery Station 
tluo credit was given for the number, and a careful reference to the 
table of hatching operaRious Till show that during the season the stn- 
t ion received from the ~essel2,0Y7,000 eggs, and 433,000 young shad. 

The worlr on the Delaware proving so successful, the Co~nniissioner 
ordered Lwunch No. 82, on duty at this station, to proceed to that localit,y 
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with an extra boat and two fi istdass spawn-takers, to assist, tho steamer 
Lookout. The lauuch, iuider Uoclrsrvaiii Cleaveland, left on Mag 28, 
and returrred June 7. 
POOL EXPERIMENTS.-The experiment attempted in previous years 

of confining unripe shad i n  the pool until they had become sufficiently 
L L  soft)) to yield spawn, was repeated this season, but with little or no 
success. 

Several seine hauls of fish were turned into the pool, and a t  intervals 
the shad would be removed and examined. Most of those captured 
proved ( I  hard ’’ or ( 6  rotten ripe,” and but a very small number of eggs 
mas obtained from this source. The few eggs taken had the appear- 
ance of being sound ani1 healthy at  the time of stripping, but soon 
after being placed in the hatching jars, would form into knots; No 
fish were produced from the eggs thus obtained, and I again advance 

. the opinion that this experiment is not practicable. The shad are un. 
used to a confined space like the pool, and are eager to escape. Failing 
in this, they become frightened and rush against the sides of the pool 
and the wire grating of the gates, bruising themselves severely, causing 
the appearance of fungus, and afterwards death. Probably another 
cause of failure this season was the presence iu the pool of herring in 
such large numbers. Their continual agitatiou stirred up the mud and 
sediment on the bottom, and the sliming of the wa.ter, in addition, made 
1 t extremely unwholesome, large numbers of fish dying daily. 

Another and dangerous feature mas noticed in this connection. The 
water used in the jars €or hatching purposes was  pumped from this pool 
;nto the two large tanks in the water-tower, whence it passed through 
llipes into the hatching house. About the 18th of May, when the pool 
was crowded with sliad and herring, i t  was noticed by the attendants 
of the hatching house that the water was flowing less freely, and the 
eggs began to present a dirty and sickly appe‘arauce. A prompt in- 

.yestigation showed that the water contained large quantities of dirt 
and slime caused by the fish in the pool. The water was immediately 
tiirned off and the pipes and jars thoroughly eleaned. It was pro- 
1)osed to remedy this evil by running 8 new suction pipe outside of the 
j)ool, and sufflcient pipe for the purpose was ordered ; before it arrived, 
liowever, the condition of the eggs beca ie  such as to make it imper- 
:ttive that the cause of this pollution should be removed. Accordingly, 
)II my earnest recommendation, the assistant commissioner instructed 
tilet the pool gates be opened aud the fish allowed to escape. This was 
(lone a t  once, and in a short time, the eggs resumed their norinal con- 
t1 ition. 

The experiments designed with the pool were thus practically ended 
i’or this season, as the catch of fish after the opening of the gates was 
HO small that the seine was stopped a few day8 after. 

By judicious management and untiring application OD the part of 



BULLETIN OF THE UNITED STATES FISH COMMISSION. !Lo5 

experts Sauerhoff and Tolbert, who mere in chargeof the hatching 
house, the loss of eggs from the pollution of the pool water, although 
of considerable extent, was kept as low as possible. 

Every egort was made to prove the feasibility of this pool experi 
xnent, but without succesa. To facilitate the hauling of the pool seinr, 
and also to allow xnore space for the fish, the several interior aprons 
aud bulkbeads were removed this spring, and one apron only was 
placed in the northern end of the pool. This worked more satisfactorilb 
than the first arrangement. By the direction of the assistant com- 
missioner, a space of some 30 feet was netted off in the entrance to the 
pool with nets of different sized meshes. When a haul of fish was 
turned into this space, the small fish and herring would pass through 
the larger mesh into the pool, leaving the shad. At  intervals the shad 
would be examined, but always proved ‘( hard” or ‘ 4  rotten ripe.” 

until ripe is not practicable, experience having shown that i t  is only whcn 
fish are captiired ready to deposit spawn that good eggs are obtained. 

HERRING.-During the season attempts were made to hatch the eggs 
of the herring, but the apparatus used was not adapted to this work, 
and little success was attained. However, by careful management, 
some 200,000 youug herring were produced, and place9 in the waterR 
about the station. 

PeRaH.--Xeveral Yery large, ripe perch being caught in the seine, 
their eggs mere taken and impregnated. A Chase jar was used in de. 
veloping them, after which the €rry mere deposited in the noighborhood 
of the station. During the season 1,360,000 egg8 of the perch were 
obtained, froni which number 1,000,000 fish were hatched and planted. 

As stated above, it is my belief that the experiment of penning shad . 

HAVRE DE QRAOE, MD., June 30,1885. 



T~BLE I.-Rmra of shad-hatching operation8 conducttd at Battery Siation, Marylnad, from April 16 to June 11,1885, rrndcr direction of FWiam Hamlen, 
supailitenden t. 

Rip0 shad. 
____ 

Kales. Females. 

~~~ 

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

............................ ............................ i 

Data . .  E g ~ s  from 
seine. 

Fish taken inbat- 
tev seine. Fish 

depoeited 
in lo& 
waters. 

1- 

I Shad. month. Day of week. 

Fish 
'deposited 

mother 
watam. 

___- 
Thursday .............................. 
Fridai ................................. 
Satnr ay ............................... 
Monday ................................ 
Tuesday ............................... 
Wednesday ............................ 
Thursday ............................. 
Fri"a~ ................................ 
Satn ay.- ............................ 
Ihlonrlav.. .............................. 

........... 

85,000 

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

........... 

473,000 

........... 
506,000 

245,000 

li;J! ;; ....... 
Apr. 18 
Apr. 20 
Apr. 21 
Ayr. 22 
Apr. Y3 
Apr. 24 
Apr. 25 
ADr. 25 

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

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

'300,000 

.____. ._____ 
....................... ....................... 
....................... ....................... 

260,Ooo ....................... ............. ....................... ....................... ___. ~. .___ -. 

miday ................................. 
Saturday ................................ 
Su~day ................................ 
Xonday ................................ 
Tuesday _ _ _ _ _ _  .____. ~ ._._.. _ _ _ _  . ___. _ _ _  
Wednesday ............................ 
Thursday .............................. 
Fridno ................................. 
Satuday. __. ._._.. _ _ _ _  - ~. _ _  ._ - -. __. . ~. 
Snnda,T .................... -:.- ........ 
Mondny ____.._._. .................... 
Tuesday ............................... 
Wednesday ............................ 
Thursday .............................. 
f i i d q - .  ................................ 
Saturday ............................... 
Sunday ................................ 

6 
5 

88 
160 
138 
185 
131 
111 
60 

153 
33 

105 
90 
25 

195 
13'2 
lG2 
32 

180 
72 

157 
68 
61 

O115 
151 

9 

122 
179 . 25 
24 

148 
17 

170 
63 

...... 

...... 

._..__ 

May 8 
May 9 
Yay 10 
May 1: 
May 12 
May 13 
May 14 
Hay 15 
May 16 
May 17 
May 18 
May 19 
May 20 
Hay 21 
May 22 
?day 23 
May 24 

lerring. 

6i5 
6,200 
4,000 
6,750 

28.000 
13,000 
25,000 
13,000 

15,000 

12,000 
3,000 
5,000 

2,000 
4,000 

........ 

......... 

......... 

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

........ 

......... ........ 
8,000 
3,000 
5,000 

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

3,500 
5,000 . - . . - - -. . ......... - - -. - . - - ......... ......... 

......... 

................. ~ . . . . i 2 ~ o o o  

4 1  1 I M),oOo 

....... .... ........... 
2 101,000 ............................ 

419 000 1 *! 1 19,000 
2 4+. 000 

....... I .......... I ....... :... 

............................ 
. ; 1 -; ; 1 2;;; 

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

............................ ............................ 
2 1 30,000 

Eggs from 
gillers 

and other 
sonrces. 

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

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

............ ._._._ .___.. 
10, ow 
50, o m  ............ 
55,000 

125,000 
229,000 

............ 
122,000 

............ 
4P, 000 
W,(OO 

3b3.000 
322,000 
260, 000 

60,000 
............ 
........... 

25,000 
407.000 
153, 000 
147, OUO 

4622,000 
5654,000 

~1,190,000 
941,000 

1,242,000 
c87. 000 * 592. 000 
70: 000 

327; 000 

' ob1  eggs 

......... 

......... 

Fish 
hatched. 

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

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

5,000 1 5,000 
4,000 , 60, u00 
8,000 20,000 

24,000 111,000 
61.000 176,000 
99.000 ~ 215,000 
68,000 145,000 
20, uoo 102, 000 
33,000 22.0l!o 
28000 55.000 

IUS, OOO 
346,000 
243,000 
219,000 
4%. 000 
5 4  000 

45: 600 
79,000 

166, 000 
38,000 
4, auu ........... 

10,000 

22,000 
28,000 a, 000 

113, U00 
219,000 
296.000 

74Y9,000 
4ti8,OUO 
239.000 

88. 000 

4; 000 
44,000 

........... 
10,000 
28. 000 
80,000 

.......... 
15,000 

480,000 
131.000 

158, uoo 
242,000 
5 7 , U O O  

_-.........I...... ...... 
440,000 ............ 
aoo, 000 ............ 573,000 9 1,250, OOO 

671,000 ............ 
500 000 I 1.500, OOO 
1Zj:ooo I.._._ ....... 
150,000 ............. 
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54 1 42 1,253, OW 12,104,000 1 13,357,000 1 3,065,000 , 10,725,000 5,044,000 j 5,6& 000 i , I  __- 

-_-- I I 
Tom1 . _ _  - -. . -. -. . ~. _ _  . - -. . ~ -. . . - 1 _._. . . . ~ ~: 3,512 167,125 

- .- _ _ ~  
1 Delirered to Xessenger Donnelly. 
212 frnm -1. 

gCar No. 3, for the Hndson River. 
'076 diad from nool. 

19 Meesrnpcr Donnrllr, 
Uessencer I)onnells. 

for Elk River. 
for Cheater River. 

_. _,___ _ ~ _ _  .- 
'2275 000 fish from Lookout. 
13Cai No. 3. for Dan River. 

6332:000 from nteamer Lnokout. 54335.000 eoes fium Lookout. ~. ~ 

7H;a~ loseea of e g p  a t t h i s  time caused by im- 
punty of water in pool, owine to the muddyingancl 
shmine of same bv large number of fish therein. 

16Cut out-&ine today. 
16 Nessenger Donnellx, for h'orth Eaat River. 
17 Messenger Donnellj--, fol Gnnpowder River. 

B IS,'OOO fiZ from I.ookont. 
mDonnelly, for Bush River. 
M Donnelly, for Susqnehanna River, Snnbnry, Pa. 

Donnellr for -. 
25 000 in proeeas of hatching turned out into 

;iwrGy reason of stoppage of pumps f i m ~ i n g  
8348,000 from steam& Lookout. 18 Messenger Donnel!F, for I'atZpeco River. jars 

Partly ripe. 
Nme-Exc~ea of 433,000 fish hatched caused by tmnsfer of that nnmberto station by steamer Lookout-&by 23, 275,000 ; June 5, 1 %,OOO. 

0 r 

9 



TABLE II.-Rmrd of tritipernttiw ob.wwliona inade at Battery Stafion, J f a r y h d ,  on M e  Siisqnekmnu River, front April 1 io Juae 11, 1885, by Will- 
iam P. Saicerlwf and George H. Tolbert. 

49 
48 
54 
56 
60 
62 
61 
66 
72 
78 
74 
74 

Date. 

48 40 
47 41 
55 42 
52 44 
54 46 
58 47 
64 50 

80 I 55 
75 58 
69 , 60 
67 61 

63153 

1885. 
Apr. 11 . . - 

2' .__ 
32 .__ 
43 _ _ _  
5' ._. 
64 ._. 
74 ._- 
8' .._ 
95 .__ 

10' .-_ 
116 ... 
E1 .._ 
13' .._ 
14' _ _ _  
159 _ _ _  
I@ ._. 
17 .... 
18 .... 
19 .... 
20 .... 
21' __. a.... 
23.... 
24.... 
25 .... 
20' o... 
27 .__ 
28" ... 
29" ... 
30. ... 

z.... 
3'3 . . 

May l. . . .  

Tempera- 
ture of air. 

- 
d 
d 
t- - 

43 
42 
46 
40 
36 
38 
42 
49 
40 
38 
40 
43 
38 
34 
42 
41 
44 
46 
42 
51 
52 
61 
60 
60 
64 
56 
59 

64 

5 . . . . .  5'2 

Tempera- 
tiireof Bur- 
face water. 

__ 

s i  
N - - 
39 
39 
39 
38 
40 
40 
40 
43 
42 
43 
42 
41 
41 
41 
41 
44 
46 
47 
50 
54 
58 
58 
60 
60 
67 
60 
GO 
60 
58 
56 
56 
56 
54 

2 

- 
d 
d 
ri. - 

39 
39 
39 
39 
40 
40 
41 
43 
48 
43 
42 
41 
41 
41 
42 
44 
46 
49 
53 
54 
57 
64 
62 
63 
63 
60 
61 
60 
56 
57 
55 z! 
86 
57 

Tempera- 
hzzgL, Direction of wind. 

boune. , 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
60 
61 
62 
63 
80 
GO 
60 
58 
56 
56 
5G 
54 
81 
57 

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

......... i NE. 

........ NW. 

._..!.._. SW. 

.__ . ' .___ I  NE. 
_ _ . I  .... INW. 
........ NE. 1 SE. 
........ ! sw. 
.. ....I W. 

.... NW. 

.... E. 

... XE. 

.... Ne. 
XE. 

:.__. s. 

: _ _ _  1 W. w. 

._ 
59 . . . .  
60 NE. 
63 BE. 
64 SE. 
64 NE. 
60 SE. 
61 W. 
60 E. 
56 NW. 
58 m. 
55 NE. 
55 NW. 
55 NW. 
57 N. 
.% NE. 

Ei 
ea -4 - 

...... 
6E. sw. 
NW. sm. xw. 
SW. 
NW. 
NE. sm. w. 
NW. 
N w. 

S .  
SE. s w. 
SE. 

SW. 
SE. 
SE. 

h'. 
NE. 

VNW 
SE. xw. 
W. 
NE. 
NW. 
NW. 
W. 
S. 

...... 

...... 

...... 

...... 

- 
Ei 
k 
W __ 

NE. 

sm. m. sm. 
NW. 

E. 
NW. 
NW. 
37. sm. 

NW. 
NW. 

N. 

N W. 
SW. 
SE. 
S. 

STV. 

.___.. 

._-_.. 

...... s. xsm 
SE. 
KE. w. s. 
NW. 
SW. 
NE. 
N W. 
SW. 
NW. 

Inteneity of wind. Condition of sky. 

clear.. .. clear.. .. Clear.. .. j Muddy 
Clnudy .... .do ..... ..do ........ do ... 
Clear. ..... .do ...... .do .... I:. . do ... 
Cloudy.. Cloudy.. Cloudy. . I  ... do ... 
Clear.. .. Clear .. Clear. ...... .do ... 
Clear.. .. Cloudy. . Cloudy. ... do ... 
Cloudy.. .. .do ....... do .... !...do ... 
Clear. ~ -. Clear . ~. Clew.. - .! __. do . ~. 
Cloudy.. Cloudy.. Cloudy. _!__.do ... 
Clear.. .... .do ..... ..do ... .' .. .do ... 
.. .do .... Clear.. .. Clear. .. .I.. .do ... 
Clear. ... Clear.'. .... do .... 1.. .do ... 
Cloudy.. Cloudy.. Cloudy.. I . .  .do ... 
. ..do .... Clear ... Clear. .... Clem.. . 
.. .do .... ~ Cloudy Cloudy.. ~. . .do ... 
.. .do .... ' Clear.. . . .  .do ...... .do ... 
Clear.. . .I.. .do .... Clear. ..... .do ... 
... do .... !. . .do ...... .do ...... .do .. .. .do .... 1.. .do ...... do ...... .do .. 
__.do .... 1.. .do ....... do _ _ _ _ I . .  .do .. 
.. .do .... ~. . .do .... ~ . . d O  ...... .do ... 
 do do ...... .do ...... .do ..... .do .. 

Clear .... clear ... Clear. ...... do ... 
Cloudy.. Cloudy.. Cloudy.. ... do .. 
Clear ...... do .... Clear ...... do .. 
. ..do .... Clear.. .... .do ...... .do .. 
Cloudy.. Cloudy.. Cloudy..' Mnddr 
Clear.. .... .do .... Clear.. .... do ... 
.. .do ....... do ... Cioudy. . (10 .. 
Cloudy.. do . . . . .  110 .. Clear.. 
:. .do ... .I ciear.. .. ciwr.. .. j ... (10 .. 

.. .do ....... do .... .-.do ..../... do ... 

ClOlldy.. I ClOUdp. .. . d O  .... '. . .do ... 

Cloudy.. .. .do-. ... Cloudy. ... I .do .. 
... do .... ! Cloudy. .. .do .... Mnddc 

State of tide. 

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

Flood ... Ebb ..... Flood. 
. .do ...... .do .... Ebb. . .do ...... .do .... F l d  
. .do ....... do .... Do. 
. .do .... , .. .do .... Ebb. 
..do ....... do .... Do. 
Ebb ..... Flood ... Da 
. .do .do .... Do. 
..do .... Ebb ..... Flood. 

. .do .do .... Do. 

..do do ... Do. 
... do .... Ebb. .... Flood. 
.. .do ....... .do .... Do. 
Flood ... i .. .do .... Do. ... do .... i...do....I Do. 
... do do .... Do. 
... do .... .... Do. 
... do ....... do .... Do. 
Ebb.. .. ./ Flood ... I Ebb. 
.. .do ..... ..do .... Do. 
.. .do ...... .do .... Do. 
.. .do ....... .do .... Do. 
... do ....... do .... Do. 
.. .do ...... .do .... Do. ... do .... Ebb ..... Flood. .. do ....... do .... Do. 
Flood ..... .do ... Do. 
... do ....... do ..-.I Do. 
.. do ........ do .... Do. 
Flood ... Ebb ..... Flood. 
... do ... High .. Ebb. 
. _ .do  ___. Flood .__ Do. 
.. .do ...... .do .... Do. 
Ebh .._. ._ do .___ Do. 



19 
19 
m 
io io 
17 
11 
17 
I8 
il 
i2 
32 

76 
60 
81 
68 
60 
56 
68 
55 
66 
16 
78 
70 
72 
70 
75 
71 
69 
70 
62 
67 
72 
72 
69 
62 
61 
71 
71 
70 
70 
70 
76 
69 
74 
77 
67 
71 

- 

NE. 
NE. 
NE. sw. 
NW. 
NW. 

?E. irw. 
N W  
WW 
SE. 

.____ 
i9 

d 
i2 
il 
12 
i4 
i7 
$9 
72 
37 
6 
i2 
60 
69 
72 
70 
68 
58 
64 
G8 
70 
73 
72 
72 
$0 
71 
76 
76 
69 
69 .. 
- 

62 
GS 
72 
68 
67 
70 
68 
68 
65 
65 
66 
67 
69 
70 
$0 
70 
70 
73 

12 
71 
33 

i8 
i9 
i9 
i8 
i8 
i6 
?l 
i7 
i7 i7 

58 
10 
il  
w) 
jl 
G2 
BR 
67 
68 
66 
68 
68 
68 
67 a 
64 a 
6f 
6; 
62 
7c 
Gf 
7C 
71 
Gt 6f 

78 
- 

S W  
NE. 
WE. 
E. 
NE. 
NE 
NW 
NE 
NE 
B E  
NE 
Nw 
NW 
NE 
SE. 
SW 
NW 
SW m 
NW 
NE 

60 
Go 
60 
60 
60 
57 
57 
57 
58 
61 
62 
62 
62 
61 
62 
6% 
68 

23a ... 
24 ..... 
25n ... 
21318 .__ 

69 75 
6 8 6 8  
66 6i 
68 7C 
68 61 
68 Gt 
67 61 
63 61 
66 GI 
67 6; 
68 61 
68 11 
69 7( 
70 71 
70 71 

73 7: 
68 7: 
70 7 

7a 7: 

60 
61 
59 
6E 

..... 

w .._ 
3W _ _ _  
31s _ _ _  

June l.... 
2... . .  
3...:. 
4% _ _ _  
6..... 
7..... 
E..... 
g..... 
10 ..... 
11% ._. 

58 
$9 
59 
57 
58 
w 
57 
5: 
57 
57 
58 
60 
61 
GO 
61 
62 
6E 
61 
62 
6f 
6t 
61 
61 
6 
6: 
6. 
6 
GI 
6 
61 
71 
61 
71 
71 
6: 
6, 
7: 
- 

51 
GI 
61 
6! 
61 
61 
G! 
7: 
71 
a 
71 
6( 
6 
Gi 

60 
59 
59 
58 
60 
57 
57 
54 
58 
58 
61 
62 
62 
61 
62 
62 
68 
69 
68 
66 
68 
68 
68 
67 
63 
66 
67 
68 
68 
69 
70 
70 
72 
73 
68 
70 .__ 
- 

.. .hb .... 
,-.do .... 
.. .a0 ...... 
.. .do .... 
Fresh. .. 
.. .dn ... 

F&h. .... .do .... Clear. ..... .do .... !. . .do ... .I.. .do .... Ebb.. ..... .do .... Do. 
Licht ..... .do ...... .do .... Clear ... Clear.. ..I Muddy.. .. .do ....   do .... Do. 

DO. 
Do. 

Fresh. .. Fresh.. ... .do ...... .do .... Clear. ... Clear.. .. st  do ...... .do .... Do. 
Do. 

.a0 .... Calm ..... .do ...... .do ...... .do ... .I.. .do ...... .do ...... .do .... 
Calm ..... .do ...... .do ...... .do .... Cloudy.. , . .~ do ....... do ...... .do .... 
Weht ... Lieht. ... _..do ....... do .... l...do .__.I_. .do ... __.do ...... do .... 

---I----. 

3W. 
NE. 
SE. 
S. 
YW vw sw 
NE. 
YW v \V 
NE. 
SE. s w  sw s-cv 
SE. 
NE 
SE. 
E. 
SE 
NE 
NN 
NE 
NE 

SW rn 
NW 
SE 

s-cv 
SE 
SW 
SW 
Ncc 

~..  

_.. 

-_ -  .___ 
- 

S T .  
N. 

N w. 
NW. 
NW. 
SW. 
NE. 
Nm. 
SE. 
E. 
SW. 
SE. 
SE. 
SE 
SE. 
S. 

NE. sw. 
NE. 
NE. 
NE. 
NE. 
N. 
SE. w. 
N. 

SW. 
S. 

SW sw 
NW 
SE. 

_.._. 

_.._. 

._-_. 

._.-_ 
- 

. .do ... .I.. .do ... ~ 1 Fresh. ,do ... Cloudy. dq .do .... Do. 
Strong.. Strong. ... do do ... do .... ... do .... __ .do  ..... Do. 
Lieht ... I Light ... Light do .... Clear do do .... Do. 
BGsh. . -1.. .do .... I S t h e . .  I.. do .... 1 Clear. ~ . . l  Clondv. . I _ .  .do .. ..I_. .do ... -1.. .do __-.I Do. . .do .... Clear. ... Cloudy.. 1 .  do .do .do .do .. -.I FT&. 
. do .... Do. 
Calm ... .do .... .-.do ...... .do do .do ...... .do .... 
Fresh.. . ... .... 1. -.do .... Muddv.. ... do .do . ...I E: 

... .-.do.. do ._-.I-- .do .... Clem.. .. Flood ... Ebb.. ... 

..do .... I Lieht ... .... ..... l...do .__./__ do .... .... 
-.do ...... 80 .... 1 Fresh.. . Clear.. .. Clear. ... Clear. ..... .do ...... do .do .... Do. ...... do ...... do .... Clear ....... do do .... Do. 

o .... Light ... C a h  :-. :::do .... Cloudy.. Cloudy.. ... do ...... do do .... Ebb. 
L-ight .../ Fresh 

..do .... Flesh ... ..I Li Fresh ht.::! ... do do .... 1 Clear ....... 1 do ....... 1 do .... I Ebb ..... Flood ... Do. 

..do .__.I Light: do ....... do do do .... /...do .... Do. 
Do. 

.do .... --.do .... Cloudy.. .. .... ._.do .... j .. .do ... Do. 
. - .do ... ... -..do .do .... , .. .do .... Do. 

.. Lieht .  .... __.do .... ... .do .... ... -1.. .do .... Do. 

1 ... do .... .. .do . --.I.. .do ... .... Fresh .do ....I_. .do .... 

fizsh.. 1 %%&h.. .do ...... .do .... Cloudy.. 1. . .do ....  do .do Flood . .... ...... .do .... clear..  .... .do ...... do ... ... Do. 
.... Do. .... .. ... no. 

Fresh.. ... .do .... 1 Fmsh.. ... o 1. ... Clem.. .. Clear. ~ - . l . .  .do .... Do. 
Light . .do .... Fresh.. .I. . .do .... ,:. .? ...... .do .... Cloudy.. .. .do .... 

.... l ~ .  .do .--I... do .~..l ClondJ.~~.. .do ..-I-. .do .. 
.do ... .. ...... ...... ...... .... .... 

.. .... ...... ...... ...... .... .... ... 
Light.. . Lizht ... Light.. ... .do ...... .do ... .do .... .... Flood ... Ebb. 

_~._- 
,..do .do .do .do .do 

.do I / / /  Calm do do 

.. .do .. .... .... .... ._.do .do .... Do. 

.... Flood .do .... Do. 
Light. ... .... ... .. ... .do .... . - .do  .... Do. 

.. .do ... ... Floed. 

1 Current in river. 'OThunder storm fiom 3 to 7 a. m. 
*River fall of floating ice. L1Ilainl2.45 . m stopped 5 p. m. 
'Rained all nieht from NE. 12Tida verv ?ow;ka:er muddy. Knin stoDued a t l 0 a  m. 
'Rain from 4 5. m. to  10 p. m.; from 4-c m. to 5 a. m. 
SCurrent in river and ver r  low tide. 
'Rain and snow 11.30 a. m. ; atopped snowing 2 p. 

m.; &topped raining a t  6 p. m. 
'Rain in afternoon; current in river. 
*Slight currentin rirer. 
9Firat egga for seasonto-day. 

13 Light rain 7 to 8 p. m. 
14 Rain a t  9.30 p. m. 
1 s ~ a i n  all day: stopped 11 p. m. 
'6Raiin s uall from northwest 6 p. m. 
17 &in a i  day. 
lsRain stopped 2 & m. 

19 Rain S p. m. 
20 Rain stopped 5 am. 
11 Rain 11.50 p. m. 
+3 ZRajn Ram all 9 am.: niglit. stopped 1 p.m. 

%Rain stonned li a m .  
36 &?in 3 p:i. ; stopGd 6 p. m. 
86 Pain from 4.30 p. m. to 6.15 p. m. 
"Ceased opention in hatchiophonse a t  9 am. 
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85,000 

473, 000 
2G0, 000 
GOG, (100 
245,000 
50, 000 

410,600 
673, 000 

1,250,000 
300, 000 
ti74,000 
500, 000 

1,50u,000 
125,000 
150,000 
100,000 
250, 0uo 
250,000 

300,noo 

l'~Bw, 111.-Ztecord of distribution Of8had f r y  made from April 30 to Jwio 11, 1885, by 
Battery Station, Marylaiid. 

.. 

1, 

1, 

D a h  

I 

85,000 Mnryland.. ... 
....... Pounaylvanie. 
473, 000 3Iai:yland ..... 
2G0 0000, A1:ib:~ma ..... 
245: 000 .. ............ 
5ti 000 . - . .do  ......... 

440: 000 .... do ............. 
574 000 .. . .do ............ 

, 2 8 6  0007 Now Pork. _.. 
aoo:ooo ~ a v y l a n  d.. . . .  
G i 4 , O O O  ... .do 
500 OD0 do 
,600: 0007 Virginia ...... 
128,0110 Maryland.. ... 
150 000 . - . .do  ~. .......... 
100: 000 .... do ............ 
250 000 ... do ......... 

50; 000 1 PIel,ylatid ..... 

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

I 
Bnttorv Stat~ion'. 
IlnrriiburK* .... 
J3ntter.y Stntion3. 
llotitgomorv.. .. 
Battcry Staiions. 

.c104.. ......... 
. . ~ . I I O *  ........... 

dof .......... 
~ 0 3 . .  ......... 

Moolmnicavillo . 
Battery StationB. 

.do3.. 
llos.. ......... 

Dnnvillo.. ...... 
BsttcIy Stations. 

.do3.. ......... 

. & a B .  .......... 
h'orth E:iat? ..... 

......... 
Snntlay: ... 
Siinday .... 
JIonday __ .  
Tuedny.  .. 
wodncbllay 
TVedllesda'v 

250: 000 I 'I'huraduy.'.  do ......... I .Ihil!.oad orosa- I 

1885. 
April 30 
May a 
Moy 10 
May 12 
,Uny 14 
Nay 17 
3lny 18 
May 20 
nfa:v 21 
N a y  21 ah? 22 
May 23 
Mat 24 
Ma? 24 
Nay 26 
Nay 28 
May 27 
Nny 21 
Ma> 28 

250 000 I... do ......... 
231:000 .... (10 ......... 
270,000 ... do 
20o,000 . ._ .do  ......... 
188,oon ... do ......... 
500,000 I'onnsSlvania-. 
1(1(l 000 
001'000 Maryland.. _ _  
25,000' ... do ............ 33: 000 ... .CIO ............ 

Saturday _. May 30 
Moud:ig ... Jnno 1 
Wetlnesdns i .Tun0 3 

ing.2 
Relay IIousrP ... P:ltn~m.o River.. 
Xllctonz ......... Elit 1:ivor. ...................... Chrstor River., . 
Bosh Station . Bosh Kiver.' 
Battery Stations. Suaqnohannn River. 
sun bury^ ...... Do. 

1106 .......... DO. 
.dd . .  ......... Do. 

............................... 2 
Battovy S t a t i d .  Susc~uobmna Rivor. 

Fridny.. ...I Juno 5 
Satirnlay _ _  Jon8 0 
Baturiiav _ _  Juno 6 
Tiioe~lay* _. 
Wcdnradny 
Thursday.. 
Thursday.. 

Juno 0 
Juno  10 
J u n o  11 
June 11 

Total ..I.. ....... 
1 Bv Willinm Enmlon. 

I I Number of fish. 

250,000 
251, no0 
270. 0IIO 
?00,000 
158,000 

4v0,000 
aoi, 000 
33,000 
25,000 

500, VU0 

10,725,000 :--I 

Sua uehanna River. 30. ~. 
DO. 

110. 

Alabama River. 
Susqoohanns, liivor. 

Do. 
D O .  
Do. 

Do. 
DO. 

Do. 
Do. 

Tiudaou River. 
Sosqiwhmna Rivor. 

Dan River. 
Susquohatme River. 

North Enst Rivor. 
Guuuomder. 

*Doliverod to N. Simmons. 
~J)rl irrrc d t o  car No. 3. 
*This doposit mns of ogge almost on the point of 

hatchmg. 

135. -SACTING E O E  IN NORWAY.* 

Roe did not become an article of commerce in Norway until the sec- 
owi lialf ofthe seventeenth century. About the year 1650 the quantity 
of roe annually exported from Bergen was ouly 9 barrels, and from 
Troudhjein in 1665, about 200 barrels. A t  the close of the seventeenth 
century Bergen annually exported 800 barrels, Christiansund~100, and 
!I'roncllijem 700. About t h e  middle of the eighteenth century the quau- 
tity of roe exported from Norway had increased to 8,000 barrels per 
year, and t,oward the end of the century to nearly 13,000 barrels. From 
IS30 to 1850 it mas  a little above 20,000; from 1851 to 1865, about 
30,000, and from 1866 to 1875, about 40,000 barrels annually. Since 
t hen  it has risen to  Ei0,000, and in 1880 to 70,000 barrels. On nu aver- 
age since the middle of tho last century one barrel of roe has beeu ex- 
ported aiinuelly to ;% thOusibl1d kilograms of fish. 
.__ _.__ -~ - 

. *",S'alt)r~ng (if Bogn." From tho ~ ~ r a l r : ~ a k . o . i l i t k ? ~ ~ e ,  vol. iv, No. I, Bergen, January, 
1886. T r i d t L h C d  lrOl11 tlhe Ih i i i i a l l  by 1IISI(MAN JAGOWON.. 


