REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD-FISHES,

By TarLeToN H. BraN, Assistant in Charge.

The important features of the work of the division of fish culture
at the numerous stations are shown in the abstracts of the annual
reports of the superintendents. Certain experiments in the treatment
of eggs and fish are grouped in a chapter of notes on the habits, dis-
eases, fatalities, enemies, treatment, transportation, ete., of the species
under observation.

The resources of the division were tested to their utmost by its
duties in connection with the World’s Columbian Exposition. It was
called upon to provide and maintain a great aquarium of marine as
well as fresh-water animals and plants, a hatchery for the eggs of shad,
pike, perch, salmon, trout, and other fishes, together with a general
exhibit of its methods and results, and, at the same time, to continue
its usual work of hatching and distribution to meet the increasing
demands of applicauts in all parts of the United States.

The exhibit of the IFish Commission is made the subject of a sepa-
rate report by its representative on the Government Board of Manage-
ment and Control, Dr. Tarleton H. Bean. During his absence from
Washington Mr. 8. G. Worth perforraed the duties of acting assistant,
serving from January 14, 1393, until February 20, 1894, when the
assignment to World’s Fair duty was completed.

Superintendent Page was detailed for special duty in the summer of
1893, to collect fishes from overflow ponds in the lowlands of St. Fran-
cis River, Arkansas, aud has made a report upon the experimental
work of the season.

The duties of the Commission at the World’s Fair, combined with
the regular work of distribution, entailed much additional labor upon
the car and messenger service. The necessity of continuing the trans-
portation of many kiuds of fish during almost the entire year inakes
the natural difficulties of transportation very great.

A great burden was removed from the division near the close of 1893,
when the Commissioner ordered the discontinuance of the general dis-

tribution of gold fish to individuals after the close of that season.
20
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STATION OPERATIONS,

The number of active stations was the same as during the last fiscal
year. The World’s Fair having been made a temporary base of opera-
tions, offset the closed landlocked salmon station on Grand Lake
Stream, Maine. A new station, located at St. Johnsbury, Vt., was
nearly completed at the time of closing this report. Mr. John W, Tit-
comb was appointed inspector of construction September 1, 1§93, and
superintendent March 1, 1894, This is intended as a hatching and
rearing station for landlocked salmon and various kinds of trout. Its
water supply is obtained from Sleeper River and from springs.

The following is a list of stations:

Craig Brook Station, Me. Put in Bay Station, Ohio.
Greon Lake Station, Me. Northville Station, Mich.
Gloucester Station, Mass. Alpena Station, Micbh.

Woods Hole Station, Masa. Duluth Station, Minn.
Delaware River Station (steamer Fish Quiney Station, I,

Hawk). World’s Fair Station, Chicago, 111
Battery Island Station, Md. Neosho Station, Mo.
Bryan Point Station, Md. . Leadville Station, Colo,
Central Station, Washington, D. C. Baird Station, Cal.
Fish Ponds, Washington, D. C. Fort Guston Station, Cal.
Wytheville Station, Va. Clackamas Station, Oreg.

Cra1G Brook STATION, MAINE (CuarLES G, ATKINS, SUPERINTENDENT),

The fish on hand at the station, July 1, 1893, were as follows:

Hatched in the year— I
Spocies. i \ 1888and | Total.
1893. 11892. 1891.|1800.|1889. | 1888, 1889
| mixed.

ANantic SAIMON «oveveesseiseeeeeenees .. 257,775 ...l 257, 842

Atlantic malmon, demestic...ueoe.uunne.-.. \ 156 |...... RO 1,856

Landlocked ralmon............... et 764 |oennii|ennnnn i 6,810

Brook trout 9, 056

ainbow trout... 1,025

Loch Leven trout 49

Saibling ......... 1

Swies lake trout ... ?Kg

Scotch sea trout pt
Von Behr trout

Whitefish. ............ ... o0l —

Total oo, 270,264 | 171 ‘ 110 276,787

The Atlantic salmon were fed through the summer in troughs on
chopped liver and other meat and on maggots. In November it was
found that 234,367 of them had survived. Of these, 231,367 were lib-
erated in local waters, 2,000 were transferred to other parties, and 1,(?00
Wwere reserved for wintering, Of the fish wintered over, 867 were alive
June 30, 1894, .

Eggs of the Atlantic salmon were collected at the Penobscot Statolon
In May and June, 1893, with the cooperation of the State of Mlene.
From 146 fish—51 males and 95 females—=806,000 eggs were obtained.
On March 1, 1894, after the ordinary losses and the rejection of the
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unfertilized eggs, there remained 745,300 eggs, 435,000 of which were
given to the United States Fish Commission and 310,300 to the Maine
Commission. From the United States FFish Commission’s share 170,000
eggs of the Atlantic salmon were shipped to the following parties in
accordance with instructions:

Date. Consiguees, ! Number.

Jan. 30 | Fred Mather, Cold Spring Harlor, N. ¥ .. 60, 000
30 | J. P. Creveling, Allontown, DPa...oo oo i i, ... 60, 000

Mar. 7 | D.C. McLine, Plymounth, N. H................................... 25, 000
7 | R. E. Follett, Lito Rook, COND.ueee. o o ettt s 25, 000

Total o orer e S 170, 060

There were reserved for hatching at the station 263,000, The num-
ber of fish actually hatched from these eggs was 264,612, and of these
there were on hand June 30, 1894, 214,000. Of the 33 fish hatched in
1888 only 11 were left at the end of the year; and 31 of those hatched
in) 1890 were liberated in November, 1893,

The year began with two lots of domesticated salmon ; 156 fish hatched
in 1892, and 1,700 in 1893. The former were kept through the year in
two troughs, and grew slowly, and fell oftf in numbers to 131; the latter
were also kept in troughs, and 1,348 of them were left at the end of the
year. Domesticated salmon eggs were obtained in October, 1893, from
the Atlantic salmon that had been in confinement since 1388, to the
number of 4,800 eggs; but the parent fish being of inferior quality, the
1,677 fish hatched from the eggs declined to 600 on June 30, 1894,

Indications of the presence of an epidemic were observed on April
23, and it continued to ravage the Atlantic salinon for several weeks,
causing aloss of about 15,000. No other species was attacked, though
the fry of some other kinds suffered seriously from a disease of a ditfer-
ent character.

Of the 26 landlocked salmon hatched in 1888 and 1889 only 17
remained on June 30,1894, The 29 hatched in 1890 were reduced to 20
in November, 1893, when they were liberated. The 6,764 hatched in 1893
received in September an addition of 1,500 fish of the same age from
Green Lake; making a total of 8,264, Of these, 7,050 were transferred
to other parties during the summer, and the remainder were liberated
in the fall.

From the oldest lot of landlocked salmon there was taken in the fall
a lot of spawn estimated at 8,500, froni which were hatched 6,330 very
weak fish, of which the last onc died June 1, 1894,

The 9,013 brook trout on hand June 30, 1893, were fed until fall, when
2,825 were transferred to Green Lake Station and 4,476 liberated in
Craig Pond. The 14 hatched in 1892 were kept until November 27,
and then put in Craig Pond. Of the 28 hatched in 1889, a count on
November 27 showed but 14 remaining, and these were placed in Craig
Pond.



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 28

A few eggs were taken from brook trout in the fall of 1893:

From fish of 1889. ... ... . ittt 4, 600

From wild fish caught fron time to time and held in con-
finement at station (taken at station)................. 4,600
Total oo e iiieiictea i 9, 200
Received from Green l.ake, February 20, 1894........ ... 10, 000
Total o e e e e 19, 200

From these eggs 17,190 fish were hatched, of which 9,000 were on
hand June 30, 1894,

The rainbow trout were fed in troughs during the summer. On Sep-
tember 21st, 500 were transferred to Green Lake, and November 15th,
471 were delivered to the agent of the Maine commissioners. Of the
13 fish hatched in 1889, only 6 remained at the end of the year.

The Loch Leven, Swiss Lake, and Von Behr trout on hand at the
beginning of the year had become intermixed by dislocated partitions
in the ponds, and, in accordance with instructions, were all liberated
together in Heart Pond, 2 miles from the station.

Of the 63 Scotcl sea trout on hand July 1, 1893, only 27 were left in
November, by reason of mink having gained access to the pond. The
fish spawned in the autumn of 1893, and yielded, November 2, 1893,
about 6,000 eggs, from which 3,173 very weak fish were hatched, the
last of which died June 11, 1894,

The fish have been fed during the year, as formerly, on chopped
material derived from butcher’s offal, and on maggots produced at the
station. Considerable attention has been given to the production of
natural food—live food in the station ponds—one man being kept
neurly the entire time from April to July iu the collection of material,
its distribution in the ponds, observations on the pond temperatures,
and the growth and multiplication of the entomostraca, etc., of which
the collections mainly consisted.

The maximum and minimum temperatures of the air and water dur-
ing the year were as follows:

Ajr tomporature. Water temperature.
"\{Unt]l. e '_ I e —
Maximum. i Minimum. | Maximum. | Minjmum,
1893, s} sp . oy 5 o
JULY ceeniiiiiiiii el Cerieeeenn. 90 : 56 ! 68 56
ABPUBL ..o e e 92y 55 ; 70 58
September.. ... 75 ' 38 i 64 53
Ootoher..... ... 72 i 27 | 63 40
55 | 11 | 53 34
3T ald ‘ 44 32
40 | a2 38 32
39 a2 ! 74 32
52 14 ;48 13
70 16 514 38%
.. 82 43 60 42
- | 87} 50 k! 52

@ Bolow zero.
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GREEN LAKE STATION, MAINE,

On July 1,1893, the affairs of this station were temporarily put under
the direction of the foreman, William H, Munson.

On July 35, Richard Dana reported at the station for the purpose of
keeping the records and attending to the correspondence.

On August 2, 1893, in accordance with instructions from the Com-
missioner, E, M Robinson took charge as acting superintendent and
received a probationary appointment (under civil-service rules) as super-
intendent September 16, 1893,

Mr. Robinson reported the fish on hand at the station August 21,1893,
as follows:

i Hatching of the year—

Xind. : - -
| 1893. | 1892, | 1801,
Landlocked 8almOD. ..o oo ’ 1.:7 8'19 4, 658 | 3,676
Seasalmon................... ... 420 i........
Loch Leven trout................... .00 X 27 .;73 | 1,788 ;
Lake trout..... .. g0 5000 ... lll....
Von Belirtrout..........o. ... . .. Ll l0lTI I 45 494 1142 |

Brook troub eeeeeeeeon i 00 L

TOba). .ot e I 243,130 | 7.586 . 3,676
i

One of the first subjects that received the attention of the superin-
tendent was the collection of salmon and trout eggs in localities not too
far removed from the station. A thorough reconnoissance was made of
all the neighboring brooks, and Mann and Winkenpaugh brooks were
gelected as being the most suitable. In addition to the traps at those
streains a net trap was put in at the outlet of Green Lake for the cap-
ture of landlocked salmon and the one at Great Brook was repaired.

During the season 133 landlocked salmon were taken. Of these, 90
were females and 43 males. The yield of eggs from the 90 females was
311,000, or an average of 3,477 to each fish. The first salmon was
caught on September 26 at Mann Brook and the last on November 2
at Great Brook. After these fish were through spawning they were
released in the lake,

On October 6 a trap was built at the head of Branch Pond, soine 10
miles west of the hatchery; and on the 14th, after a heavy rain, 59
trout were taken. The season’s catch of brook trout is as follows:
‘Winkenpaugh Brook, 110; Great Brook, 14; Mann Brook, 1; total, 125,
Of these 37 were males a,nd 88 females Dleven of the females were
spent before being captured and only 15 of the males were found to be
of any use.

The first eggs of the season were taken October 26; total for the
season, 105,146,

During the season there were distributed from the station: Land-
locked salmon, 143,481; sea salmon, 3,908; Loch Leven trout, 21,468;
lake trout, 25,000 Von Belr trout, 36 ,803; brook trout, 5,600 rambow
trout, 400; total, 236,560, '

Nearly all of these were planted in New England waters and princi-
pally in Maine.
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Landlocked-salmon and brook-trout eggs were distributed from the
station during the season, as follows:

Remarks.

Date. | Coneigneo. Varioty. Numbor.
1884, ‘
Jan. 23 | J.J. Armistead, Scotland......... Brook trottt........- 20, 000
24 | W.H. Van Sickle, Bovang, N.J..c.....[..... P 1 N, 10, 000
31 | Lieut. H. R. Lemly, South America.. P 1 SN 4,000
Feb. 10 |-~.... QO +venvenarcanccaccnctncssaccrconns Landlocked salmon. 3, 000
15 | W. Hamlin, Tuxedo Park Association, |..... dO vevacccncunsnn 3,000
Now York.
15 | R. C. Alexander, Adirondack Leaguo |..... [ [ S 5,000 :
Club, New York. [
19 ! Caleb Gilman, Calafs, Mo......ooiia)oennn [0 Y. 5,000 '
20 | C.G. Atkins, Craig Brook Station, Moe.| Brook trout......... 10, 000 ;
20 { Edmund Hayes, ‘g}‘esidout Wilmurt | Landlocked salmon. 5, 000 l
Club. Buffalo, N. Y. \
20 | A. K. Adams, Boston, Mass............ 5, 000
20 | W.L. Gilbert, Plymouth, Mass.. .. 1, 000
26 | Gardner Smith, Ragged Lake, N.Y.. .. 5, 000
268 | E. R. Howett, Ringwood, N.J .......... 5, 000
26 | W.T. Haynes, On{;lmld, Mo.....- e 5, 000
28 | Heury Studor, White Corners, N. Y. ... 5, 000
28 | John G. Roberts, slﬁmrinwndem Sura- 30, 000
nac Inn Station, N. ¥,

Received in good

order.
Do.

Did not sail; eggs
opened at Cen-
tral Station.

Nothing  heard
from shiproent.

Received in good
order,

Do.

Roceived in had
order.
Received in good
order.
Do.

Do.
Do.

Do.
Do.
Do.

The receipt of eggs at the station during the season was as follows:

Date. Consignor. Varioty. NumbUer. ! Romarks.
1894.
Jan. 19 | F. N. Clark, Northvile, Mich....couveee. Von Behr trout...] 25,000 | Fair condition.
19 [ca.en O cicevensscasenaccnraccccsescncascccs Toch Levon trout. 20, 000 Do.
20 1..... B0 voeereniracenaccanenanearasacasenns Lakeo trout........ 50,000 © Good coundition.
23 | W.F. Page, Neosho, MO.....en. onnonnn Rainbow trout....| 50,000 Bad condition.
Mar. J. J. Arwisteaq, Killywhon Station, | Loch Leven trout.| 20,000 All dead on ar-
Scotland. rival,

Early in May the larva of the caddis fly was seen in the hatching
troughs, and during the month 31,745 landlocked salmon fry were
destroyed thereby. Other losses from the same cause were: Von Belir
trout, 553; Loch Leven trout, 731; lake trout, 1,686. '
for month ending June 30, 1894, at

The fry and other stock on hand

the station was as follows:

Iatching of — Hatohing
Varieties. Fry, — of 1890

1803, | 1802, | 1891, |or older.
\

Landlocked Sal1N0N .cceiaeeerecarerencsnsitasansenassncs 149,041 |.. 4, 650 | 3,370 2
Lake trout .c.vieeenniceneniinenn.- 10,012 |oveinentivennnns ;
Von Belrtrout.coueveceeceseoaeaanns 11,674 1,140 L.
Loch Loven trout........covevcvciceens 15,078 [........ 1,788 |.

Brook trott .eecceeeceeeaecnrooecss RN P 263 |...oocn.
TOBLea e s ceeeeramneennsanseracanansnasnnass 198,806 | 263 | 7,684 l 3,376 ‘ 92
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The temperatures during the year were as follows:

Air. : Water
Month. _
Max. | Min | Max | Min
° ¥, ° o F, oF
JOIY ceerrenraennnrseriostusnias creereeiiieiiene Crasessnteieian.. 95 60 76 67
éo‘;%g;&.& ........................................................... gg ig gg gg
.- coe oo 8
October. .. 70 | 39 86 a7
November 56 12 48 84
December. - 40 a8 38 33
JADUATY «ovmrnnaroonocenaence icacceceas . 39| a28 34 32
B Y1) oL o 42 a2 33 32,
March .. [ 28 38 33
April .. 74 25 613 34
May..- 82 42 63 47
JUD@. e e eereeoesreseicerseeressrssssoetssasssosnrensssconanssacsscnnnn 88 52 i 77 66
S |

aBelow zero,

GLOUCESTER STATION, MA#SACHUSETTS (A. C. ADAMS, MASTER S8CHOONER GRAMPUS,
IN CHARGE).

This station was in care of a custodian from J uly 1, being practically
closed until the arrival of Mr. Adams on October 9, 1893, at which time
the machinist and crew of the schooner Grampus were engaged in get-
ting the station in order for the season’s operations. Capt. A. C.
Adams resigned his position as master of the Grampus in order to
become fish-culturist and custodian of the Gloucester Statiou.

On November 186, instructions were received from the Commissioner
to begin work, and on that date three men were sent to Kittery Point,
Maine, to arrange for a supply of cod eggs. On the 18th of November
200,000 cod eggs were taken in Ipswich Bay, and 453,000 were received
from Kittery Point on the 20th. These began to hatch December 1,
with a mean water temperature of 42°. By the end of November
3,557,000 eggs were on hand.

The following table shows the number of cod eggs collected monthly
during the season, and the number of fry hatched therefrom and
liberated :

Number of | Number of

Month. eggncol- | Iry hatched
and libor-
Tected. | “ated.

3. 557, 000 1,
8.200, 000 3,109. 000
16, 421, 000 ]

November, 1893
December, 1893.
January, 1884 .. 5
February. 1884 . 16, 126, 000 5. 800, 000
BMarsh I - | weon| dossow
My, 1894 ..o 01111 'm;oooi} 884,000

A snowstorm occurred on December 10, and by the 14th the tem-
perature fell from 42° to 36°, retarding the hatching of all eggs taken
previously. The water density also was from 240 to 24.59, not, enough
to allow the eggs to float after a few days’ development.
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Shipments of cod eggs to the Woods Hole Station were as follows:

8 i . Metjmd.

Date.

.......................................................... | 1,110,000 | By messenger.
10 i

By expresa.
Do.

Do.
Do.

On April 16, 18,000 haddock fry were planted, and 1,500 on May 14.

Both haddock and cod eggs were taken March 21, and on April 7 the
two species hatched with a mean temperature of about 37° for the 17
hatching days.

The entire number of codfish eggs collected during the season was
64,775,000, and of these 24,617,000 were hatched and liberated.

The lobster work was Legun May 3, when 20 egg lobsters were
secured, from which 274,000 eggs were taken and placed in McDouald
hatching jars. The whole number of egg lobsters obtained in May was
293, and these produced 3,757,000 eggs, of which 3,380,000 were hatched
and planted in the outer harbor off Gloucester.

On May 18, Mr. Adams was detailed to work under the direction of
Mr. Richard Rathbun, assistant in charge of the division of inquiry
respecting tood-fishes, and the lobster work was countinued with Mr.
W. P. Sauerhoff in charge.

The collections of egg lobsters in June amounted to 482, and yielded
6,530,000 eggs; from these, 5,953,000 young lobsters were liberated.

The whole number of egg lobsters purchased during the season to
July 1 was 775; whole number of eggs taken from these, 10,287,000
whole number of lobsters hatched from these, 9,332,000; percentage
hatched, 90.7.

WooDs HOLE STATION, MASSACHUSETTS (JOHN MAXWELL, SUPERINTENDENT).

The fish-cultural work covered a period of elght months—from
November to the end of July.

Codfish.—Between February 9 and 20, 3,903,000 codfish eggs were
received from Kittery, Me., from which 1,254,000 fry were produced
and liberated in Vineyard Sound within twenty-four hours after hatch-
ing., The storage of brood cod was improved by placing live-boxes or
cars in the salt-water reservoir in the basement of the hatchery build-
ing, where exhaust steam from the pumps could be used if necessary to
leat the water in severe winter weather.

Flatfish.—Between February 13 and March 26 17 adnlt flatfish were
obtained by means of a fyke net set in Woodq Hole Harbor. These
yielded 2,227,000 eggs, which produced 1,795,000 fry: and the latter
well deposited in Buzzards Bay and Vineyard Sound. Both the cod
and flatfish were hatched in McDonald boxes and Chester jars,operated
by tide motion.
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Lobster.—The lobster-hatching season covered the months of April,
May, and June. From 4,026 egg lobsters 97,635,000 eggs were obtained,
but 14,500,000 of these were iu bad condition when placed in the hatch-
ing apparatus, and were turned out in the harbor on the fourth day.
Hatching began June 18 with a water temperature of 6432 F. From
the 83,135,000 good eggs, 69,066,000 fry were produced and liberated in
Vineyard Sound and Buzzards Bay from twelve to twenty-four hours
after hatcbing. The experiment of keeping lobster eggs in process of
hatching during the winter was again tried, with the following results:

Number v Number
‘When stripped. leu{’nber of eggs }‘;."’nb,er t;fdnyu

of lobsters. | ,rsduced. | Y 1™ | natching.

December, 1803.. ... oo, 38 361, 000 225, 000 146
January, 188 ..o illillllL aee 38 426, 000 325, 000 129
February, 1804 ......... ... .es 9 123, 800 95, 500 106

The above shows that lobster eggs can be handled successfully
during the winter, if the water temperature does not fall below 29° F.

A section of the basement under the hatchery was made into a res-
ervoir by cementing, etc. In this reservoir 7 fish cars were erected with
a capacity for storing 1,000 brood fish.

There were collected during the summer a large number of sea
plants, shellfish, etc., for the World’s Fair at Chicago.

The temperature of the water at the station during the hatching
season was as follows:

Month. Max. | Mixn. Month. Max. | Min,

oF, | oF. ’ oF, | oF.

TNecember, 1893....ccieeneniannnn. 48 36 || April, 1804 ...l 47 39

January, 1894 ... .- 37 33 || Moy, 1884 .. ...l 59 48

February, 1894 ... .. 3¢ 80 || June, 18M..cccoooiunniaiiioiL. 07 58
March, 18 covvvriiieiinaiiiaa.s ; 41 32

DELAWARE RIVER SHAD-PROPAGATING STATION (LIEUT, ROBERT PraTt, U. S. N.,
IN CHARGE).

On May 8 the steamer Fish Hawk arrived off Gloucester City, N. J.,
to commence tbe season’s work. The first eggs were obtained May 9
and the last June 7, during which time 9,651,000 eggs were taken from
395 fish. The number of fry produced was 5,763,000, and the number
of eggs transferred 1,500,000, All were deposited in the Delaware
River. Tbhe details of deposit are as follows:

Number of i
Date. fry or oggs. Locality.

1, 609, 000 | Delawnre Watergap, Pa.
800, 000 Do.
500, 000 | Port Jervis, N. Y.
142,000 | Gloucester, N. J.
1,100,000 | Lambertville, N. J.
{ "’.%g: 888 }Delawnre Watergap, Pa.
400. 000 | Callicoon, N. Y.

{ al'gg" 883 EDolawnre Watergap, Pa.
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The eggs were chiefly obtained, as in previous years, from Faunce’s,
Bennett’s, and Howell’s Cove fishing shores.

The water was muddy during the entire season.

The following table exhibits the take of eggs, temperatures, etc.,
during the season:

‘ Fish stripped. iNoon temperatures.

Date. T _I Numbeor of T
Malo. Female, - CBBS: Air. | Water.

! oI o7

26 26 ' 1,425,000 w67
15 14 G81, (00 9 69
31 27 1, 482, 000 74 69
26 25 | 1,112,000 G9 69
b 5 268, 000 65 68

] ] 473, 000 67 68
12 12| 586,000 ™ 68
n 11 i 544, 000 83 8
5 5! 221, 000 87 70

8 8: 2, 000 57 63

1 1 45, 000 03 50

1 1 40, 000 65 59
12 12 621, 000 78 85
8 8 483, 000 57 62
12 12 442, 000 82 62
10 10 469, 000 62 61
4 4 238, 000 50 61

5 b 241, 000 61 60

200 195 | 9,051,000

BATTERY ISLAND STATION, MARYLAND (W. DE C. RAVENEL, SUPRERINTENDENT).

The station was opened April 1, and preparations commeunced for the
propagation of the shad. The collection of eggs began April 21, and
continued to May 19. There were taken during that time 39,77 0,000
eggs, from which 22,693,000 fry were hatched, and of these 22,645,000
were distributed as follows:

Place of deposit. | Number. ‘ Place of deposit. Number.

i
North East River, Maryland ' 1,200, 000 || Susquehanna River, Ponunsylvania..| 2,507,000

Blk River, Maryland ... 1, 380, 000 | Nanticoke River, Delawaro.......... 450, 000
ush River, Maryland.. 630, 000 || Brandywine River, Delaware........ 1, 330, 000
G icomico Liver, Maryland. 345, 000 | Delaware River, Dblaware........... 450, 000
T‘u}ll(lowder River, Maryland 450,000 || C Pondas, Wushin§ton. D.C...... 40, 000

nckahos River, Maryland.. 450, 000 H‘:f(;,aon River, New York........... 5, 414, 000

C%:O_ater River, Maryland ... 450, 000 {|-Delaware River, New York ......... 3
esapeake Bny, Maryland.... 2,976,000 || Connecticut River, Connectiout ..... 1, 519, 000

Susquohanna iver, Maryland ..... 1,104, 000 || Palmer River, Rhode Island......... . 1,600,000

During the season eggs taken, numbering 5,634,000, were shipped as
follows: To the New York Commission, for the Hudson River, 2,000,000;
to. the Palmer River, Providence, R. 1., 1,669,000; to the Connecticut
ggg(z}xgol,GI0,000, and to Chesapeake Bay (Battery Station, Maryland),

i .

The water was generally clear.
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The temperatures of air and water at noon during the season of
1894 were as follows:

Date. I Air. ’ Water. |; Date. Air. | Water.
1
v, ' oF
61 : 61
8 | 6l
71 687
68 67
67 a7
67 . 67
0 | 67
08 1 67
60 i 69
66 ) 69
67 68
68 08
07 69
70 70
86 (1]
62 69
67 69
64 67
74 69
74 70
[i13] 08
62 64
58 57

On May 19, the last day on which eggs were taken, a severe storm
set in which lasted three days, and caused the worst freshet that has
occuried on the river since 1885, the island being under water for sev-
eral hours on the 21st and 22d. This made the season the shortest that
has ever been known on the Susquehanna, the station having been in
operation only thirty-one days. After the freshet shad were caught in
considerable numbers off Spesutia Island and in the vicinity of the sta-
tion; but a careful examination failed to show a ripe shad between
May 24 and June 3.

On April 25 one of the spawn-takers used a striped bass for fertiliz-
ing some 60,000 shad eggs, there being no male shad on hand, and on
May 3 they were all hatched. When placed alongside of other shad
fry hatched at the same time they seemed slightly different in color and
action, and as it is claimed that the milt will not live exposed to the
air more than a few minutes, it seems probable that the fry referred to
are genuine hybrids. '

Ezxperiment was made in canning roes of shad and alewives for fish
food for the rearing stations, but without success, the roes not having
been sufficiently cooked or steamed. It is thought that the work in
this line can be made a success if arrangements are made to do it early
in April, when the herring or alewife first come in and when the roes
are firm. '

BRYAN POINT STATION, MARYLAND (8. G. WORTH, SUPERINTENDENT).

Until preparations for the shad season began, early in March, 1894,
the property was in charge of a custodian. Mr. L. G. Harron, super-
intendent of the aquarium at Central Station, was sent to the station
March 7, and on March 27 the launch Blwe Wing was put in commis-






