























in the waters not far from Woods Hole is rarely suspected

by summer tourists and boatmen. The efficiency of Verrill's
field explorations was facilitated by his skill in devising or
modifying collecting instruments and perfecting methods of
dredging and trawling. He remarks (Verrill, 1883, p. 65)
that the adoption of steel-wire rope for dredging from the

Fish Hawk greatly expedited the work. He was fully acquainted
with fhe latest improvements, in sounding, dredging, and
trawling techniques made in Europe. He immediately adopted
the new methods for the operations of the Fish Hawk. He must
be credited for designing new forms of traps for capturing
bottom animals, the 'trawl wings" for catching free-swimming
forms close to the bottom, and many other devices. The mop-
tangles that Verrill devised for catching spiny animals were
later adopted by the oyster growers in Long Island Sound for
removing starfish; this device is still used at the present time.

Other important contributions of the Woods Hole Liaboratory
made during the first years of its existence are the three papers
by Edwin Linton (1889, 1891, 1892) on entozoa of marine fishes.
These publications were the first in a long series of papers on
parasitic worms which Linton produced during more than 50 years
as a voluntary collaborator at the laboratory.

The works of Harger (1880) on marine Isopoda and of
Farlow (1873, 1882) on marine algae were the result of careful
taxonomic studies of the material collected by the station's
vessels.

The work on fishes dealt primarily with the occurrence,
distribution, and development of the more important species.
Among the valuable contributions originated at the Woods Hole
Laboratory between the years 1871-87 were: ''List of Fishes
Collected at Wood's Hole'" (Baird, 1873), '""The Scup, The Blue-
Fish'" (Baird, 1873), ""The Sea Fisheries of Eastern North
America" (Baird 1889); ""Catalogue of the Fishes of the East
Coast of North America' (Gill, 1873); "The Natural and Economical
History of the American Menhaden' (Goode, 1879), '""Materials
for a History of the Sword-Fish" (Goode, 1883); '"Materials for
a History of the Mackerel Fishery' (Goode, Collins, Earll, and
Clark, 1884); "Embryography of Osseous Fisheries, with Special
Reference to the Development of the Cod" (Ryder, 1884). The
principal question regarding the causes of the decline in
commercial fish catches and fluctuations in their abundance,
could not be answered by these investigations and with the methods
available at Baird's time. Even at the present time, in spite of
the outstanding progress made in fishery biology and the development
of statistical methods of studying fish populations, the causes
responsible for the wide fluctuations in the abundance of fish
remain undiscovered.,
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The experience of many European biologists in artificial
propagation of fresh-water fish showed that the populations of
fish in streams and ponds could be maintained by restocking
with artificially raised young fish. Various organizations in
the United States and state officials urged the U.S. Commissioner
of Fisheries to initiate artificial cultivation of marine species
and to introduce foreign species of fish into American waters.
The construction of a marine hatchery at Woods Hole was made
in response to these requests. The problem of maintaining a
fish population at a desired level of abundance appeared to be a
simple one. In general, the fecundity of oceanic food fishes is
very high, the adult female (depending on species) producing
every year from several hundred thousand to several million
eggs. Inference was made that by means of artificial propagation
it would be possible to increase the supply of such fish as cod,
flounder, shad, mackerel, halibut, and other species, and also
to transport them to other localities where they were not present.
Baird, in accord with the opinion of other biologists of his time,
believed that artificial propagation might be effective, and put
his full energy in establishing new hatcheries along the coast and
over the mainland of the United States. Technical progress in
the design of various hatching jars, boxes, and other equipment
made in the United States was so rapid that as early as 1881 the
U.S. Fish Commission participated with great success in the
Berlin Fishery Exhibition, showing the progress of fish culture
in the United States. A considerable part of this exhibit was
prepared at Woods Hole.

D. Haack (1882, p. 57) summarizes a German appraisal
of the American section in the Exhibition in the following words:
"Everything which America had sent was on a magnificent scale.
The American exhibit was distinguished by the neat workmanship
of all the objects. But best in astonishment we stand before the
large model of the Fish Hawk, a large steamship especially
constructed by the American Government for the purpose of
pisciculture. The steamship contains, both in its interior and
its sides, hundreds of large pieces of apparatus for hatching fish
eggs. The steam engine partly serves for pumping of water and
partly for moving to and fro in the water the apparatus attached
to the sides of the vessel, thus vivifying the germs of the eggs.

. . With all our piscicultural efforts we must confess that we felt
very small when viewing this grand American exhibit; and the
magnificent results obtained in America are sufficient guarantee
that this is no American humbug. For the present we can

certainly do no better than to strain every nerve and imitate the
example set us by the Americans." In recognition of his achieve-
ments at the Berlin Exhibition, Baird received from the Emperor
of Germany the "Erster Ehrenpreiz'' of the International Fisherei-
Ausstellung at Berlin, Previously he had received the silver medal
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