XXVUII—REPORT OF OPERATIONS AT CENTRAL STATION,
UNITED STATES FISH COMMISSION, DURING 1833,

By Marsnann McDoxNaLp.

1. GENERAL CONSIDERATIONS.

The central station of the U. 8. Fish Commission is more complex in
its organization and characterized by greater diversity in its operations
than any other station of the commission.

a. It is a depot of the property of the Cominission and of the property
and collections of the U. 8. National Museumi. The care and preserva-
tion of these, and of the buildings and grounds, requires a storekeeper,
a watchman, and one or more laborers.

b. It is the center of distribution for carp, tench, and other species
of fish bred at the ponds of the U. S. Fish Commission in Washington;
and the larger proportion of shad which are sent out ea(,ln season are
hatebed at and distributed from Central Station.

¢. Itis the principal station of the Commission for the propagation
of shad ; from twelve to twenty millions of this species being hatched
each season frown eggs collected from the fishing shores and gill-net
fishermen on the Potomac River.

Considerable numbers of whitefish, lake trout, and various other
species of Salmonid® are hatched out at the station each winter, and
distributed to suitable waters conveniently reached from the station.

This division of the work involves the employment of a saperintend-
ent of propagation permanently, and from time to time such assistants
as the emergencies of the work may render necessary.

d. It is a station for the conduct of biological and experimental in-
vestigations relating to fish-culture. The materials for such researches
are gathered and held here, and the station being in immediate proximity
to the National Museum, it affords to students of natural history an
admirable field for the study of the life history of those species which
are interesting either on account of their economic importance, or are
in essential relations tothem. The series of aquariums containing living
specimens ofmany of our freshwater species of fish, and the illustra-
tipns of the methods and apparatus of modern fish-culture to Le found
at the station, are objects of absorbing interest to visitors, and the pro-
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posed extension of the system by the addition of interesting forms of
life which belong to salt water will render this feature of the station
most valuable as a means of engaging public attentiou, awakening
public interest, and communicating instruction in natural history.

2, THE PERSONNEL OF THE STATION.

This consists of a superintendent of the station, a superintendent of
fish-cnlture, a storekeeper, and such assistants, watchmen, laborers,
&c., as the exigencies of the work from time to time require.

3. IMPROVEMENTS AND ALTERATIONS.

During 1883 the following changes were made:

a. That portion of the lower or basement floor heretofore occupied
by Mr, Horan was vacated, and the interior reconstructed and arranged
with reference to the greater convenience of the work of propagation
and distribution.

b. The roadways and footways in the interior of the inclosure were
concreted, and asphalted, the interspaces sodded, and a substantial
retaining wall of brick, with heavy stone coping, built along the line of
the B street siding.

¢. The hatching-jars improvised for the shad work of 1882 were sub-
stituted by the perfected jars, which were designed for but not com-
pleted in time for the work of 1882,

d. Six collecting iquariamns of plate-glass sides and ends, and slate
frames, each having a stgmge capacity of one-half million shad fry,
were added to and completed the equipment of the fish-cultural divis.
ion of the station.

4, CURRENT WORK OF THE STATION.

Propagation of shad.—The eggs hatched at Central Station during the
season were obtained exclusively from the Potomae River. The eggs
collected from the gillers and from the fishing shores were concen-
trated at Fort Washington, whence they were shipped to Central
Station cither by the steamer W. W. Corcoran or by the steam yacht
Lookout. In emergencies shipments were made by the Herreshoft
Jaunch attached to the Fort Washington Station. The work of col-
lecting and forwarding the eggs was under the direction of W. C.
Babeock, U. S. N., with James Carswell as executive officer in immedi-
ate charge of the details of the work. “The total number of eggs for-
warded from the Fort Washington station was 24,275,000, which, after
being freed from shells, and {rom unimpregnated and water-hard eggs,
amounted to 17,761,500, and yielded for distribution 470,000 eggs and
12,128,500 fry. The percentage of Joss in forwarding and hatching was
exceptionally great, and is to be attributed to several causes, namely :
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(a) Carelessness in handling the eggs resulting in imperfect impreg-
nation.

(0) The forwarding of unimpregnated water-hard eggs under the
impression that they were impreguoated.

(¢) Thelow temperatures of water prevailing during the season, which
made impregnation very difficult in the hands of unskilful or careless
spawn-takers.

The following summary (Table 1) shows the sources from which the
eggs were obtained, and the quality of the eggs in each case, as indicated
by the percentage of loss in transportation and hatehing.

TABLE I.—Summary of shad eggs received at Central Station, scason of 1883.
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Table 1L furnishes as complete o history of each lot of eggs receiv ed
at the station as it was practicable to obtain, but some of the records
lack the precision necessary to furnish the data for satisfactory con-
clusions. It is evident, from the table, that in general the period of
incubation varies inversely to the temperature prevailing during the
incubation. But we cannot disgnise the fact that there are other in-
fluences not well understood which accelerate or retard development
under precisely the same conditions of temperature. We know, for
ucamp]e, that strong light, whether direct or diffused, will accelerate
development; dgain wo know that continuous dark aud cloudy days
will retard development under precisely the same conditions of water
temperature. It is possible, too, that the rate of development may be
in a measure determined Dby the initial temperature, or that prevailing
at the time of impregpation. It will require careful observations for
several seasons to obtain the data necessary to discuss the conditions
influencing development, and Table IT is published here in order to pnt
on record, in convenient form for reference, such data bearing on the
question of development as have been accumulated.
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(13 - OPERATIONS AT CENTRAL STATION,

Distribution of shad and herring.

Number of shad apd herring fry distributed through Central Station...........

Trurnished Ly the Battery Station, Susquehaxmu RIVOr- oo,
Fuinished by tho Fish Hawk, Potomao River..... PPN
Trurnished h; Central btnnon, Potomao River

Number actually planted .....ocoeemmeeneniiiiiiiiioailL. teencereaaaaaas

1027

Shad. Horring.
14, 523, 000 § 6, 850, 000
1,275,000 |.........
1, G84, 000 | 6, 850, 000
11, 564,000 [......._..
14, 523, 000 | 6, 850, 000
12, 408, 000 | 6, 850, 0600

Note.—Details of the differont shipmeuts will be found in Table III.
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[13] OPERATIONS AT CENTRAL STATION. 1029

Distribution of carp, die.—The carp, tench, ides, and goldfish distrib-
uted by the U. S. Fish Commission are all bred in the ponds of the Com-
mission, at Washington, Mr. Rudolph Hessel being superintendent of
this division of the work of the Commission, the entire product each
season being distributed through Central Station. The fish are sent out
by car and messenger shipments or by express, as may be most conven-
ient and economical. Mr. J. E. Brown, store-keeper, Central Station,
has charge of the details of this branch of the work. The extent of it
will be see from the following :

The number of earp applicants supplied was 7,015, scattered through
every State and Territory of the United States. The distribution,
reached 292 congressional districts and 1,308 counties, the average
distance of applicants from Washington being 911 miles. The work
done was equivalent to sending 7,015 10-pound packages by express an
average distance of 911 miles. A

PROPAGATION AND DISTRIBUTION OF WHITEFISH.

The following consignments of whitefish eggs were received from the
Northville station: December 15, 1883, 1,000,000 ; December 18, 1883,
1,000,000; total, 2,000,000.

From these were produced 1,600,000 fry, which were distributed as
follows:

Date. Whore sent. Number.
Feb. 22,1884 | To West Vi {zi.ma. Junction, Potomac River (by J. E. Brown) . 600, 000
Treb. 25,1884 | To Poromac River at Keyaer, W. Va..._....... . 5600, 000
Mar. 7, 1884 } To Potomac River at Little Falls, Maryland ...... . . 500, 000

- 1, 600, 000
Number ol: ey lost during incubation ....coviviaieiiniiiannn., 300, 000
Number ol flsh reserved for experitment.......... . 100, 000
———} 400,000
L1 2 21 2, 000, 00U

Hatehing began February 11, 1884; ended February 28, 1884.
PROPAGATION AND DISTRIBUTION OF LAKE TROUT.

December 15, 1883, a consignment of 100,000 eggs of the lake or sal-
mon trout were received from the station of the U. S. Fish Comwis-
sion at Northville, Mich. In reference to these Mr. W. I¥, Page reports
as follows :

e
‘ Number.

Died on the way froue Northville. oo oo oo cee e | 1,265
Diedt up to Dacembor 28, 1884, when hatohing began ... i | 2,478
Dicd from time hatehing bogan notil it ended, Mureh 12, 1884 . ..o ooieiiiiinniiiin .., 10, 649
Died from time batching endod until complete absorption of sac, April8.....coooooiiiiiiil. i 2,468
Planted iu Putomus: River ut. Camberland, Md ..o i | 80, 000
Reserved for experlment and aguarinm exhibits ... . o oioiiiiiiia i 3,130
99, 080
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The planting-of both whitefish and the lake trout in the waters of the
Potomac is an experiment, the suceess of which can only be judged by
the results. IExpericnce has shown that the lake trout will thrive and
grow vigorously when confined in ponds, and it is therefore possible
that we may acclimate this species in the waters of the Potomac, as it
will probably be temperature-locked, and cannot, therefore, very well
stray beyond the limits preseribed for it.

SHAD AND HERRING FISHERIES OF THE POTOMAC.

Accurate daily records of the receipts of shad and herring at the Wash-
ington fish-wharves have been kept by Mr. Gwynn Harris, inspector
of marine products. The daily receipts given by him fairly indicate
the fluctuations in the daily cateh, and serve as a measure of the fluctu-
ations in the run of shad and herring in the river. At the close of the
fishing season Mr. Harris, by direction of the Commissioner, obtained
a summary for the season of the shad and herriug of the Potomae
reaching the market through Alexandria, Georgetown, and other points
not embraced in his Washmgtou returns.

The report- made by him will be found summarized in form conven-
ient for reference in Tables IV, V, and VL

TABLE 1V.—Daily record of the receipts of shad at the Washington fish-wharves for the
season of 1883,

I ;
No. of No. of No.of No.of § No. of
Date. fish Date. fislr Date. fish (i Date. fish || Dato. fish
taken. taken. taken. | taken, ! takon.
3
Febh. 21.. 2 || Mar.21.. 9|l Apr.11...| 6,017 May 2...| 5480 Muy 28...] 1,187
¥eb. 24.. 1 r 22.. 361 || Apr.12... 7, 951 1 | May 3...| 4,604 || May 24...1 1,844
Feb. 27.. 1 r.23.. 187 || Apr. 13 ...| 8,338 I May 4...| 4,873 || May 25.. 1,117
Mar. 3.. 11 || Mar. 24.. 54 || Apr.14...[ 90,206 1 May 6...] 4,780 || May 26.. 1,485
Mar. 5.. 17 |! Mar.26.. 263 || Apr.16... 7,097 || May 7. 4,784 || May 28.. 2,278
Mar. 8.. 22 1 Mar.27.| 616 || Apr.17...| 15,885 || May 8...| 3,288 || May 20... 438
Mar. 7. 4 || Mar.28.. 681 || Apr.18...! 6,814 ) May 9._.1 3 86¢ May 30... 600
Mar. 8.. 2| Mar.29..| 8,259 || Apr.19...| 9,443 May10...] 3,222 | June 1...| 449
Mar., 0.. 24 || Mnr.30.. 8,229 || Apr.20...110,346 || May 11 --e; 2,845+ June 2...! 326
Mar. 10.. 7| Mar.81..| 1609 || Apr.2i...] 6087 || May12...! 3,532 || June 4.. | 206
Mar. 12.. 56| Apr. 2..| 1,201 )| Apr.23...} 11,112 May 14 ... 3,678 ; June 5.. 388
Mar. 13.. 74 Apr. 3..| 1,037 || Apr.24...| 6,592 || May 15._| 2,530 ;i June 6.. 284
Mar. 14.. a5 | Apr. 4| 2,400 || Apr.25...] 6,088 || May16...1 2,772 || June 7.. 340
Mar. 15.. 106 il Apr. b..| 2,472 || Apr:26...| 6,784 || Muy 17 ...} 1,649 | June 8.. 207
Mar. 16.. 151 | Apr. 6..] 2,074 || Apr.27 ... 6,073 | May18...t 1,804 | Juue 9... 80
Mar. 17.. 11 {| Apr. 7..| 6156 | Apr.28...| 6,040 May 10...] 1,585 —
Mar. 19.. 174 || Apr. 9..| 5,030 r.30 ...| 5602 | May?2 ._.{,6 2 800 257, 687
Mar. 20..] aon[ Apr.10..| 11,362 M§ 7,784 || May 22 ...} 1,260
Se\ 4 . w4 i o § s
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TABLE V.—Daily record of the receipts of herring at the Washington fish wharves for the

season of 1883,
i t :
I No. of I | Xo. of 1 No. of { No. of No. ef
Date. | fish ! Date. fish Date. | fish Date flsh Date. fish
| takon. | Itak( . |t | taken taken. : ' taken.
! 1 . '
- R [RNE [S, —_— - o - e
] i H
Feb. 10.. | 20 ;\[nr.m. ! 2,015 | Apr. May 2...'164,541 || May 24...1 21,352
Feb. 21..1 90 || Mar.20..] 4,400 | Apr. May 3...7122,011 /| May 25._ | 7,463
Feb. 2421 196 | Mar. 2L 200 [ Apr.12... May 4...142,374 i| May 26.. 11, 602
"ob. 26.. 115 . Mar. 2,483 | Apr ) May 5...[162,837 | May 28...] 10,063
27.. 465 || Mar.23..0 490 [ Apr.; | May 7...1234,248 || May 20...! 9,847
28.. 39 || Mar.24..| 484 || Apr. | May 8...[08 78 || May 31...] 10, 440
3... 780 || Mar.26..| 3,720 || Apr. || May 0...] 85,478 || June 1...! 8 687
5.0 530 ° Mar.27.." 5,608 |. Apr. || May 10...(134,787 || June 2...] 1,302
6.. 500 i Mar.28..; 3,154 | Apr | May 11...1121,877 |} June 4..." 604
7.0 200 | Mar.29.. | 10,549 | Apr. May12...| 84,925 ! June 5... 1, 808
8.. 210 - Mar. 30.. K, 868 & Apr.: May 14 ...(102,423 | Juno G.. - 406
0.. 224 ' Mar 31..] 13,424 |i Apr. May 15...| 92,201 )| June 7... 840
10.. 280 | Apr. i!..’ 0,001 ' Apr, May 16 ...| 57,807 ;| Juneo 8... 440
21 oot I Apr 371 10,780 ¢ Apr.: May17.0| 03627 || June 8.0 06
1 523 | Apr. 4 | 13,050 | Apr. ¢ May 18 ...| 72,381 || —_—
Mar. 14..: 1,095 | Apr. 5..| 83,584 |Apr. May 10 ...| 62,870 E 4, 914, 261
Mar. 1.'.._| 2,105 || Apr. 8..| 33,801 | 31 May2l...| 08 667 .
Mar, 16..1 1,783 |Apr. 7.. 60 331 Ml X May 22...[ 29,080 !
Mar 17..| 20 i Apr. 0..| 60,554 || .[228, 618 || May 23 17,419 |
H ]

TaBLE VL -—-Siatwtwal summary of the shad and herring fisheries of the Potomae River for
the season of 1883.

Shad. | Herriug.
Landed at Washington .. ..ceeeeeeennn L iiiiiiiiet e raeaaas 257,687 | 4, 914, 061
Landed at Aloxandrin, Vo .o aaeniet ittt ce aeeeeeeee e svmanramaens 81I 429 | 2,881, 400
Lagded at G oor;iotnwn ............................... 2,200 360, voo
Shipped from Glymont, M. .. ..o e, 14, 250 el
Shipped from Piney Point, M. ... L0y 78, 000
Shipped from KinBale, VB cevnvnnnammnnin i o 4,100 24, 000
Shipped from Come River....ooooen i it 3,450 32, 009
Sold on tho differont 8hOres ... ov o e 16,700 | 1, 2560, €00

370, 810 | 8, 089, 261

It will be seen from this summary that the herring product is about
the same as that for 1882; probably a littlo in excess of that year. The
shad figures indicate a decreuse of 70,000 as compared with last year.

SHIPMENT OF SHAD EGGS BY EXPRESS.

The possibility of shipping shad eggs collected from the fishing
shores to Central Station at Washington by what is known as the “dry
method 7 was experimentally demonstrated in the latter part of the
seasou of 1881. This method was generally adopted for the season of
1882, and has been continued with the best results during the season of
1883. _

The transportation of eggs from the fishing shores to Washington
being by boat, and in charge of a messenger, the eggs were in great
measure guarded from rough handling or jarring during transporta-
tion, but the mtmf.lctor\ results obtained in our work on the Potomac
gave no positive hssurance that we could adopt the same methods with
like satisfaction in making shipments of shad eggs by express.
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A method by which we could satisfactorily transfer shad eggs from the
collecting stations to points in the vicibity of the waters to Le stocked,
and where they could be hatched suceessfully, promised results of such
importance to fish-culture that Mr. S. G. Worth, the active and progres-
sive superintendent of tisheries for North Carolina, made arrangements
carly in the season of 1883 to forward the eggs intended for stocking the
Neuse River from Avocea, his collecting station on the Albemarle Sound,
to Raleigh, N. C., by ordinary express shipment.

To gnard against rapid fluctuations of temperature, which is always
disastrous, and at the same time to retard development during trans-
portation. the eggs were placed on wire-bottom frames, covered with
cotton cloth. A stack of twelve or fifteen of these were strapped to-
gether, placed in a packing box, and surrounded on all sides with a
layer about 6 inches thick of chopped hay and pounded ice.

The cases thus prepared were forwarded by steamer to Franklin, Va,,
and'thence by rail to Raleigh, N. C. Arriving at this point, the eggs
were transferred to hatehing jars, and the young fry obtained were
planted in the Neuse River, in the vicinity of Raleigh. These experi-
ments were fairly suceessful.,” They indieated that when the conditions
of successful transportation were established Ly expericnce, the method
would provean iinportant adjunct to fish-cultural work by greatly cheap-
eniug the cost of production and distribution.

To enable Mr. Worth to continue his experiments, I was instracted
by the Commissioner to forward to him, at the rock-fish hatching sta-
tion at Weldon, N, C., several lots of eggs by messenger and by express.
The details of these experimental shipments, which were made under
the immediate personal supervision of Mr. Page, superintendeunt of
propagation, Central Station, were reported as follows:

“The first shipment consisted in part of lot 221, 85,000, and lot 222,
83,000. They were taken at Moxley’s Point at 12.:50 a. m. May 23, and
transported to Central Station on dry trays, reaching there at 11.15
a.m. on the 23th. They were then put into McDonald jars and kept there
until 2,30 p. m. on the 25th, when they were repacked on dry trays.
They remained crated until 6.30 a. m. on the 26th, receiving frequent
sprinkling with water. Also shipped in same lot 223a, 30,000, from
White House, taken at 7.30 p. ., 25th; lot 223, 20,000, from the gillers,
taken at 6.30 p. m., 25th; and lot 224, 50,000, from Moxley’s Point, taken
at 1 p. m., 25th. These last three lots, making 100,000, reached Central
Station at 10.30 p. m., 25th; and were immediately placed in Mc¢Donald
jars.” They were repacked at 6 a. m. on the 26th, The entire shipment,
270,000, was sent by rail, in charge of Mr. Charles Ellis, to Mr. S. G,
Worth, superintendent of North Carolina Fish Commission, at Weldon,
N. C. ' .

“The second shipment consisted of part of lot 226, of 50,000, from
White House, talken at 8 p. m., May 26; reached Central Station 11 p.
m., May 26; placed in McDonald jar till 4 a. m. on the 29th, and then
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taken out and repacked. The remainder of this was a part of lot 229,
of 50,000, from Ferry Landing, taken at 6 p. m., 27th 3 reached Central
Station at 10.30 p. m., May 27; was put in jars, and remained there
till 5 a. m., 26th; then repacked for shipment. These two lots were
put on our trays and crated in the manner usually employed in the
Potomac River work ; but in addition were packed iu large outer case,
with 6 inches of ice and hay (three-fourths bulk of hay, one-fourth bulk
ice) on all sides. These were shipped on 6.30 a. m. train, by Adams Ex-
press Company, to Mr. S. G. Worth, superintendent of North Carolina
TFish Commission, Weldon, N. C. The remainder of lot 226 began to
hatch at 9 a. m., 30th, and finished at 8 p. m., June 1. The remainder
of lot 229 began to hateh at 9 a. m., 30th, and finished 6 a. m., June 2.

«The third shipment consisted of part of lot 233, of 30,000, from the
gillers, taken at 8 p. m. on the 28th of May ; reached Central Station
at 11 p. m., 28th; were immediately placed in jar, and remained there
till 5 a. m., 30th; then taken out for shipment and packed as in the
gecond shipment, except that flannel bottom trays were substituted for
our wire-bottom cotton-covered trays. This lot also was shipped by
Adams Express Company to Mr. Worth, at Weldon, N. C. The re-
mainder of this lot began to hatch at 8 a. m. of the 31st, and finished at
7 a. m. of June 3.”

In the first experiment, in which no provision was made to control
fluctuations of temperature, the eggs proved almost a total loss. The
second and third lots reached Weldon in good condition, and were
hatehed with less than 5 per cent of loss.

The results of these experiments were detailed by Mr. S. G. Worth,
superintendent of fisheries for North Carolina, as follows:

« Of the three lots sent from Washington to the Weldon station on
May 26, 29, and 30, the first lot of 270,000 suffered a loss of 95 per cent,
due, I suppose, to the fact that segmentation had not taken place; that
the melting ice was immediately on the top of the trays; and that uni-
form temperature was unot-maintained on the way, there being no sur-
rounding cushion of’ moss or other non-conductor, and, further, that
there was no clastic cushion between them and the vibrating floor of
the car.

«The second lot of 100,600, part forty-six hours and the rest sixty
hours old on arrival, suffered a loss in transit of only 3 per cent, and
hatched without further appreciable loss.

«Tho third lot, containing 30,000 eggs, forty-four hours old on arrival,
suffered a loss of 4 per cent on the way, and produced excellent results
in hatching.”

The seasou having closed at Weldon, a fourth experiment was made
and reported as follows: '

“ Lot 257, of ‘70,()00, from the gillers, near Fort Washington, taken 8
p. m., June 3, reached Central Station 9 a. m., June 4; were put into jar,
and remained till 6 p. m., June 5; were then repacked, as jn No. 2 ship-
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ment, and forwarded on the 10.20 p. m. train, by Adams Express Com-
pany, to M. McDonald, care Eugene Blackford, Fulton Market, New
York City. Corresponding lots remaining at the hatchery began to
hatch at 6 a. m. on June 6 and finished at 5 p. m. of June 8th.”

These eggs reached me in as good condition apparently as when they
left Washington; were transferred to McDonald jars, and were ex-
hibited in process of hatching before a meeting of the American Fish-
cultural Association, then in session at New York.

These eggs when shipped were forty-six hours from impregnation,
and the outline of the fish had begun to show plainly. It is at this stage
that the eggs seem to bear transportation bLest. The egg seems to be
peculiarly sensitive to injury at that period of rest which immediately
succeeds the granulation of the embryonic disk. Handling them at
this stage is almost eertain to prove fatal,

It will require turther experiments in the direction above mdlcatvd
before we attempt a radical departure from the methods now in use;
but we may expect in the near future to send eggs instead of young
fish to localities remote from our collecting stations, and as a package
containing 100,000 eggs may be sent at about the same cost as a can
containing 2 ‘)0,00() fry, the expense of distribution will thus be greatly
diminished.

FLUCGTUATIONS OF WATER TEMPERATURE IN THE CHESAPLAKE
REGION.

The diagram showing fluctuations of water temperature in the Ches-
apeake region furnishes very interesting and suggestive data for dis-
cussion. By reference to it it will be seen that, during the winter
months, the water temperatures on the occan plateau, outside of the
capes, is higher than that of Chesapeake Bay or of the Potomac River.
The latter part of February, or early in March, the temperature of the
bay waters rises above that of the ocean waters outside. Coincident
with this, the shad make their appearance in the Chesapeake and are
taken in the pounds which are set in salt water along the shores of the
bay. About the Ist of April the temperature of the water in the Poto-
mac River rises above the temperature of the water in the bay. Coin-
cident with this is the beginning of the shad season in the river (see
tables of Gwynn Harris). The lesson taught by the diagram is that
shad «do not enter our rivers to spawnuntil the temperature ot the river
waters is higher than that of the salt water from which they come.
The observations of 1882-"83 but repeat those of 1880-'81-'82, and con-
firm the conclusion already arrived at and published. Should the
waters of either the Potoemac or the Susquehanna continue during the
season at a lower temperature than those of the bay, we wonld have ne
run either of shad or glut herring during the season,
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