XV.—EXPERIMENTS UPON RETARDING THE DEVELOPMENT OF
EGGS OF THE SHAD, MADE IN 1879, AT THE UNITED STATES
SHAD-HATCHING STATION AT HAVRE DE GRACE, MD.

By H. J. RICE, Sc. D.

The report hereby submitted gives somewhat in detail the methods and
results of the experiments in returding the development of impregnated
shad-spawn which were carried on by Mr. F. N, Clark and myself dur-
ing themonth of June, 1879, at the United States I'ish Commission barges,
near Havre de Grace, Md. These investigations were instituted princi-
pally for the purpose of ascertaining the possibility and practicability
of transporting shad-spawn across the ocean, with a view to introduc-
ing American fish into European waters, and all of our efforts were
made with that end in view. Normally, asis well known, or as is gener-
ally considered at the present time, shad-spawn requires for its develop-
Ient a constant although slight motion, and a continuous exchange of
fresh water. Under these conditions, whether produced naturally or
artificially, the spawn after impregnation will proceed in its develop-
Ient, and the young shad cowme to maturity, quickly or slowly accord-
ing to the temperature of the water in which they are placed. With a
temperature of G8° to 74° the ova will hatch out in from three to five
days. If the water is of a lower temperature, or about 56°, the develop-
ment will be much prolonged and the hatching take place in about
eleven days. Upon an ocean voyage the great difficulty to be sur-
mounted would be the lack of fresh water. Motion can be given to the
eggs, and the temperature can be kept at any point which may be desired
by means of ice, but all the water used with the eggs must be such as
can be taken on board at the beginning of the trip.

The questions to be answered, then, in regard to a shipment of the kind
DProposed were, *Can shad ova be carried, and will they go on in their
development, in stagnant water, or in water which, although changed
as often as thought necessary, is not absolutely fr esh; or can they
be carried in some other manner, as for instance in an ice- chest, as is
done with some other kinds of fish-spawn, as that of the white- ﬁsh of
the Great Lakes for example?” It is quite evident that if it could Le
Shown to be possible, even with cousiderable care, to carry shad-ova
In either of these ways, it would not be very difficalt to transport any

Quantity which might be desired to the other side of the Atlantic, and
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thus introduce there a species of fish which upon this side of the water
is considered one of the table delicacies of the season. We began our
experiments by endeavoring to solve the second question first, TFor
this purpose an ice-chest was constructed under the supervision of Mr.
Clark. It consisted of a covered wooden box (Fig. 1, a) about 3 feet in
' ecach dimension, within which
was a second box or well, b, of
about one-half the size of the
outer one. This well opened
upon one side of the chest
by a box-door, ¢, about 5 inches
in thickness, and so arranged
with slats, 1, 2, 3, 4, upon the
jinside that a large or small
quantity of ice could be packed
in it. The well was free from
the other sides of the chest all
around and on top by a space
of about 8 inches, nud beneath
it was a drawer d, of about 6
inches in depth. The well could
T16, 1.—Ice-chest for shad-eggs. thus be entirely surrounded with
ice, and the temperature regulated by the amount of ice
placed in the chest, and by more or less completely c¢los-
ing the door of the well and the cover of the chest. In
practice it was found that with a small amount of ice
around the sides of the well and in the drawer and door,
and a large cake upon the top of the well, an even and
moist temperature could be maintained throughout the

(o102 —Tray for ) 05t with very little trouble.

Within the well a series of trays (Fig. 2) were placed one above the
other. They were made with wooden frames about 1 inch in thick-
ness, and were covered upon the bottom with cotton flannel, When
wanted for use the cotton-flannel bottomn of the tray was thoroughly
moistened, and about 7,000 to 8,000 freshly impregnated eggs placed
upon it and carefully spread out with a feather. The temperature O
the eggs was then lowered very gradually until it wus the same as thab
of the well of the chest, the chest having previously been partially filted
with ice. The tray was then placed in the chest and keptat a uniform
temperature during the time of the experiment. The first lot of egg&S
was placed in the chest on the evening of the 7th of June. This lob
consisted of about 25,000 eggs which were taken fresh from the spawpers
and distributed upon three or four trays. The temperature was reduced
very gradually to 37° when they were placed in the well, and kept fft'
370 and 38° until about 8 o’clock p. m. of the 9th of June. Ab this
time they appear to be all dead, and the temperature was allowed to







