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1. INTRODUCTORY NOTE.

In an essay entitled “ Epochs in the History of Iish Culture,”

38

pub-

lished in the Transactions of the American Fish Cualtural Association
for 1881 (tenth meeting, pp. 34-59), in a paper on ¢ The First Decade of
the United States Fish Cominission,” read before the American Associ-
ation for the Advancement of Science in 1880 (proceedings Boston meet-
Ing, pp. 563-574), in the article ¢ Pisciculture,” in the forthcoming
Volume XIX of the “Eneyclopedia Britaﬁnica,” in a paper not yet
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published upon “The Aims and Limitations of Modern Fish Culture,”
recently presented to the Biological Society of Washington, and in aP
address upon * The Fishery Industries of the United States,” delivered
June 25,1883, at the London Fisheries Exhibition, the writer has con-
sidered from various points of view the history of fish culture in Americ#
and, what constitutes a very considerable part of this topic, the history
of the United States Fish Commission. It is proposed in this essay to
bring the discussion down to the present time, and to show, by quota-
tions from recognized Old-World authorities, that the opinions which the
writer has expressed in the past and now reaffirms are shared by others
who have better right to opinions than he.*

2. THE ESTABLISHMENT OF THE U. 8. FISH COMMISSION,
N

On the 9th of February, 1871, Congress passed a joint resolution which
authorized the appointment of a Commissioner of Fish and Fisheries:
The dutics of the Commissioner were thus defined: ¢ To prosecute iv-

* It has been the good fortune of the writer to be intimately acquainted with the
work of the United States Fish Commission” ever since its organization, and to have
served in its ranks as a volunteer npon many occasions. In 1871 a private uuturﬂ-{
history excursion on the coast of Southern Massachusetts afforded the opportunity of
inspeeting the work, then in its first year's organization, from the outside. In 1872
and 1873, at Eastport and Portland, as an officer of a New Englaud college; in 1874,
at Noank; in 1875, at Wood’s Holl, working in behalf of the Government Board of
the Centennial Exhibition; in 1877, as statistical expert in behalf of tho State De-
partinont, at Halifax; in 1878, in behalf of the National Museum, at Gloucester, ie was
vue of the party at the coast stations, taking more or less active part in the marino®
explorations, according as his other engagements would permit. From 1879 to the
Leginning of 1881 ho was in the employ of the Superintendent of the Tenth Census:
in charge of the division of fishery statistics. Since 1875 tho Commissioner of Fish-
erics has from time to time intrusted him with the conduct of special investigations
the results of which have been published in tho official reports. In 1880 at the In-
teruational Fisheries Exhibition in Berlin, and in 1883 upon a similar occasion ab
T.ondon, it was his privilege, through Presidential appointment, to represent in tho
capacity of United States commissioner tho fishery interests of the nation, including
the work of the United States Fish Commission and the fish commissions of the sov-
eral States. During these fourteen years of relationship to the work he has never
held any direct official relationship to the Commissivner of Fisheries, nor, so far a8 he
can remember, has he ever received a weok’s salary from the Iish Comumnission appro-
priation; his connection with the work having always been that of a volunteel,
except so far as his duties in connection with the National Museum, Census, State
Dopartment, or the various international exhibitions have carried him into the rontine
of the Commission work.

These facts aro mentioned sitnply to explain the stand-point from which it is pro-
posed in this review, to consider tho career of the Commission, this stand-point be-
ing that of an outsido observer, whose work for some time past has been entirely
separato from that of the Commission, but who, by reason of his familiarity with tho
history and interior workings of the service, is an onthusiastic supporter of, and be-
liever in, the worlk, and who has bad opportunities to observe what European Govers-
ments have done in their efforts ‘to grapple with the fisheries problem, and how the
operations of our Government are looked upon by the statesmen and economists in
other landas.
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Vestigations on the subject (of the diminution of valuable fishes) with
the view of ascertaining whether any and what diminution in the
number of the food-fishes of the coast and the lakes of the United States
Las taken place ; and, if so, to what causes the same is due; and also
whether any and what protection, prohibitory or precautionary measures
should be adopted in the premises, and toréport upon the same to Con-
gress.”

The resolution establishing the office of Commissioner of Fisheries re-
quired that the person to be appointed should be a civil ofticer of the
Government, of proved scientific and practical acquaintance with the
fishes of the coast, to serve without additional salary. The choice was
thus practically limited to asingle man, for whom, in fact, the office had
been created. PProfessor Baird, then Assistant Secretary of the Smith-
sonian Institution, was appointed and entered at once upon his duties.

I think 1 may say without fear of challenge that very much of the
improvement in the condition of our fisheries has been due to the wise
and energetic managewment of our Commissioner. Hiwself an emincut
man of science, for forty years in the front rank of biological investiga-
tion, the author of several hundred scientific memoirs, 10 one could
realize more thoronghly the importance of a scientific foundation for the
Proposed work.*

Iis position as the head of that most influential scientific organiza-
tion, the Smithsonian Institution, given by an Englishman to the United
States ¢ for the increase and diffusion of useful knowledge aimong men,”
enabled him to secure at once the aid of & body of trained specialists. .

Pure and applied scienee have labored together always in the service
of the ish Commission, their representatives working side by side in
the same laboratories; indeed, much of the best work both in the inves-
tigation of the tisheries and in the artificial culture of fishes has been
performed by men cminent as zoologists. '

The prineipal activity of the Comnpissioner, however, has been directed
to the wholesale replenishment of our depleted waters. The success
of fish culture is well recognized in the United States, but it was espe-
cially gratifying to its advocates that in 1880 the grand prize of the In-
ternational Fisheries Exhibition at Berlin was awarded to Professor
Baird as ¢ the first fish-culturist in the world.”

3. THE SCOPE OF ITS WORK.

The work of the Commission is naturally divided into three sections:
1. The systematic investigation of the waters of the United States
and the biological and physical problems which they present. The sci-
entific studies of the Commission are based upon & liberal and philo-

*See the recently published “Biblography of the writings of Spencer Fullorton
Bairan (Bulletin 20, United States National Museum), in which are enunerated the
Sciontitic papers of this investigator, not & small number of which relate directly tq
ﬁsllory eponony. '
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sophical interpretation of thelaw. In making his original plans the
Commissioner insisted that to study only the food-fishes would be of little
importance, and that nseful conclusions must needs rest upon a broad
foundation of investigations purely scientific in character. The life his-
tory of species of ecouomic value should be understood from beginning
to.end, but no less requisite is it to know the histories of the animals and
plants upon which they feed or upon which their food is nourished ; the
histories of their enemies and friends and the fricnds and foes of their
enemies and friends, as well as the currents, temperatures, and other
Physical phenomena of the waters in relation to migration, reproduction,
and growth. A necessary accompaniment to this division is the amass-
ing of material for research to be stored in the National and other mu-
seums for future use.

2. The investigation of the methods of fisheries, past and present,
and the statistics of .production and commerce in fishery products.
Man being one of the chief destroyers of fish, his influence upon their
abundance must be studied. TFishery methods and apparatus must be
examined and compared with those of other lands, that the use of those
which threaten the destruction of useful fishes may be discouraged, and
that those which are inefficient may be replaced by others more serv-
iceable. Statistics of industry and trade must be secured for the use
of Congress in making treaties or imposing tariffs, to show to producers
the best markets, and to consumers where and with what their needs
may be supplied.

3. The introduction and multiplication of useful food-fishes through-
out the country, especially in waters under the jurisdiction of the Gen-
eral Government, or those common to several States, none of which
might feel willing to make expenditures for the benefit of the others.
This work, which was not contemplated when the Commission was es-
tablished, was first undertaken at the instance of the American Fish
Cultural Association, whose representatives induced Congress to mako
a special appropriation for the purpose. This appropriation has since
been renewed every year on au inereasingly bountiful scale, and the
propagation of fish is at present by far the most extensive branch of the
work of the Commission, both in respect to number of men employed
and quantity of money expended.

The origin of the Commission, its purposes, and methods of organiza-
tion, having been described, it now remains to review the accomplished
results of'its work. In many departments, especially that of direct re-
search, most efficient services have been rendered by volunteers ; in
fact, a large share of what has been accomplished in biological and
physical exploration is the result of uvpaid labor on the part of someé
of the most skillful American specialists. Although I should be glad to
review the peculiar features of the work of each investigator, the limits
of this paper will not allow me even to mention them by name.
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4. METHODS AND RESULTS OF THE COAST INVESTIGATION.

Since the important sea fisheries are located along the North Atlantic,
the coast of this district has been the seat of the most active operations
in marine research. Tor twelve years the Oommissioner, with a party
of specialists, has devoted the summer season to work at the shore, at
various stations along the coast, from North Carolina to Nova Scotia.

A suitable place having been selected, a temporary laboratory is fitted
up with the necessary appliances for collection and study.- In this are
placed from ten to twenty tables, each occupied by an investigator,
either an officer of the Commission or a volunteer.

The regular routine of operations at a summer station includes all the
various forms of activity known to naturalists—collecting along the
Shore, seining upon the beaches, setting traps for animals not otherwise
to be obtained, and seraping with dredge and trawl the bottom of the
sea, at depths as great as can be reached by a steamer in a trip of a few
days. In the laboratory are carried on the usual structural and syste-
matic studies; the preparation of museum specimens and of reports.

In addition to what has been done at the summer station, more or less
exhaustive investigations have Leen carried on by smaller parties in
every important position of the coast and interior waters.

For several years steamers were lent for the worl for a greater or less
period of time by the Coast Survey and the Revenue Marine services,
and in and subsequent to 1873 by the Navy Department.

In 1880, however, a steamer of 450 tons, the Fish Hawk, was built for
the fish-hatching purposes of the Commission. Amnotherlarger steamer,
of 1,000 tous, the Albatross, was builf and put into commission in
1883 for special service in connection with the sea fisheries.

Through the courtesy of the Secretary of the Navy and in direct com-
pliance with the law of Congress, naval officers have been detailed to
attend to the technical details of the deep-sea work—a course mutually
beneficial to the two services, since the appropriation of the I'ish Com-
mission is thereby husbanded, and an efficient staff of navigators is in-
sured, while active employment and training in scientific methods of
work is provided for several naval officials.

One of the important features of the work done by the Commission
has been the preparation of life histories of the principal fishes, great
quantities of material having been accumulated relating to almost. every
species. A portion of this has been published, biographical nonographs
having been published on the bluefish, the scup, the menhaden, the
salinon, the whitefish, the shad, the mackerel, the swordfish; and the
others will make up the first volume of the fortheoming illustrated
special report upon the fisheries and fishery industries of the United
States, now in the hands of the Public Printer.

In connection with the work of fish culture much attention has been
paid to embryology. The breeding timesand habits of nearly all of our
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fishes have bLeen studied, and their relations to water temperatures.
The embryological history. of a number of species, such as the cod, shad,
alewife, salmon, smelt, Spanish mackerel, striped bass, white perch, the
silver gars, the clam, and the oyster have been obtained under the au-
spices of the Commission,

+ Many other problems have been worked out by specialists for the
Commission, the details of which are described in the reports. One of
these, for instancee, has been the determination of the cause of the red-
dening of salt codfish, so injurious to commerce. Professor Farlow found
this to be due to the presence of a species of alga in the kind of salb
in conunon use, and gave instructions Ly which the plague has been
greatly lessened.

Aninvestigation into the chemical composition and nutritive value of
fish as compared with other food is still in progress, and all American
food-fishes are being analyzed by Professor Atwater.

The temperature of the water, in its relation to the movements of fisl,
has from the first received special attention, Observations arc made
regularly during the summer work, and at the various hatching stations.
At the instance of the Commissioner, an extensive series of observa-
tions has for several years Leen made under the direction of the Chief
Sigual Ufticer of the Army and with the hearty co-operation of the Light-
House Board at light-lhouses, light-ships, life-saving and signal stations,
carefully chosen, along the whole coast. A number of fishing schooners
and steamers have kept similar records. One practical resultof the study
of these observations has been the demonstration of the cause of the
failure of the menhaden fisheries on the coast of Maine in 1879—a failure
on account of which nearly two thonsand persons were thrown out of em-
ployment; and a similar course of study recently developed by Colonel
McDonald seems to explain the recent fluctuations in the shad fishery.

A most remarkable series of contributions has been received from
the fishermen of Cape Ann. When the Fish Commission had its head-
quarters at Gloucester, in 1878, a general interest in the zoological work
sprang up among the crews of the fishing vessels, and since that time
they have been vieing with each other in efforts to find new animals.
Their activity has been stimulated by the publication of lists of their
donations in the local papers; and the number of separate lots of speci-
meuns received, to the present time, exceeds eigbt hundred. Many of
these lots are large, consisting of eollecting-tanks full of aleoholic spee-
jlmens. At least thirty fishing vessels were carrying collecting-tanks
on every trip, until it became necessary to recall them because no more
specimens were required, and many of the fishermen, with character-
istic superstition, bad the idea that it insured good luck to have a tank
on board, and would not go to sea without one. The number of
specimens acquired in this manner is at least 50,000 or 60,000, most of
them belonging to species unattainable by other means.

The success of the incidenta] efforts of these men would secm fo indi:
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tate that much of the coast work of the Fish Commission could Lo
More effectively accomplished by small vessels navigated by skiliful
fishermen than by large steamers with their more complicated routine.

5. RESULTS OF INQUIRY INTO CAUSES OF FISHERY DETERIORATION.

The investigation of the statistics and history of the fisheries has per-
haps agsumed greater proportions than was at first contemplated. One
of the immediate causes of the establishment of the Commission wag
the dissension between the line and net fishermen of Southern New
England with reference to laws for the protection of, the deteriorating
fisheries of that region. The first work of Professor Baird, as Comunis.
Sioner, was to investigate the causes of this deterioration.

Bach year increasing attention has been paid to this subject. The
Comnissioner has never advised any legislation on the part of the Gen-
eral Government, each State government haviug control over the fish
eries in its ow' waters. Certain general conclusions concerning the effect
of the fisher.es upon the abundance of aquatic animals, seem to meet
With general acceptance in the United States.

The importaut distinction between the extermination of a specics, even
in a restricted loeality, and the destruction of a fishery,should be noticed.
"The former js somewhat unusual, and seemingly impossible in the case
of oceanic species, while the latter, especially for limited regions, is
almost of yearly oceurrence.

1. Aquatic mammals, like seals, may be entirely exterminated, espe-
~ cially when, like the fur-seals, they forsake the water and occupy the
land for breeding purposes. The fur-seals of our Pacific coast are nearly
gone, except upon the Prybilov Islands of Alaska, where they are pro-
tected by the General Government, the islands being leased to a com-
Pany, which is allowed to kilt only 100,000 cach year, these being non-
breeding males, and the permanence of this fishery thus being perfectly
Secured.

2. Aquatic mammals which do not leave the water, such as whales
and manatees, conspicuous on account of their size, and not capable of
rapid multiplication, may be practically exterminated when they breed
near the shore. As examples, may be cited the cases of the Arctic sea-
cow of the North Pacific, Rhytina Stelleri, and the Pacific gray-whale,
or devil-fish, Rhachianectes glaucis, the tale of whose destruction in the
lagoons of California may be found in Scammon’s Marine Mammals of
the Pacific Coast. '

3. In the case of fixed animals, like the sponge, the mussel, the clam,
and the oyster, tho colonies or beds may be practically exterminated,
exactly as a forest may be cut down. Thedestruction of the oyster beds
of Pocomoke Sonnd, in Maryland, a large estuary, formerly very pro-
ductive, is an example—the destruction being due more directly to the
choking of the Leds by the rubbish raked over them by the dredges,
and the destruction of the ledges suitable for the reception of tho young
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spat, than to the removal of all the adult oysters, which was, of course,
never effected.

The preservation of the oyster-beds is a matter of vital importance to
the United States, for oyster fishing, unsupported by oyster culture
will, within a short period, destroy the employment of tens of thousands
and the cheap and favorite food of tens of millions of our people.

Such transfer has already come to pass in IFrance and Holland, and
England, but there appear to be almost unsurmountable difficaltics il
the way of protecting the property of oyster culturists from depreda-
tions—difficulties apparently as formidable in England as in America-
Professor Huxleg® who views these vexed problems with a vision whose
clearness is all the more conspicuous from being brouglht into juxtaposi-
tion with the hazy generalizations of other Iluropean fishery officials, has
pointed out the fallacy of close-time legislation. ¢ Suppose,” he re-
marks, “that in a country infested by wolves you havea flock of sheep;
keeping the wolves off during the lambing season will not afford much
protection if you withdraw shepherd and dogs during the rest of the
Year. * * ® Syrely unothing is more obvious than this—that the
prohibition of taking the oysters from an oyster bed during four months
in the year is not the slightest security against its being stripped clean
(if such a thing be possible) during the other eight months.”

Sowmething may be effected by laws which allow each bed to rest for
a period of years after cach season of fishing upon it. It is the general
belief, however, that shell-fish beds must be eultivated as carefully as
garden beds, and that this can ounly be done by leaging them to indi-
viduals. This is alveady the practice in the Northern States, where
oysters are planted in new localities. There is difficulty, however, iD
carrying out this policy in the case of natural beds, to which the fisher-
men have had coutinued access for centuries. It is probable that the
present unregulated methods will prevail until the dredging of the nat-
nral beds ceases to be remunerative, and that the oyster industry will
then be transferred from the immprovident fishermen to the care-taking
oyster culturists, with a corresponding increase in price and decrease il
consumption, .

4. Tishes in ponds, lakes, or streams are quickly exterminated unless
the young fish are protected, the spawning season undisturbed, and
wholesale methods of capture prohibited. Many of our older States
now have excellent laws for the preservation of game and fish, which
are enforced, not by fishery wardens, but by the agency of societics and
anglers’ clubs, whose members are expected to prosecute offenders
against the public interest.

0. A river may quickly be emptied of its anadromons fishes, salmon,
shad, and alewives by overfishing in the spawning season, as well a8
by dams which cut off the fish from their spawning grounds. LxampleS
of this may be found in dozens of American rivers.

In the same way sen fishes approaching the coasts to spawn upon the
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8hoals or in the bays may be embarrassed, and the numbers of each
8chool decimated, particularly if, as in the case of the herring, the eggs
are adhesive and heavy.

Sea fishes spawning in the estuaries are affected by wholesale capture
with stake nets, much in the same manner, though in « less degree,
than salmon in the rivers. An example is apparently found in the
temporary depression in the scuppaug or porgy fishery of Narragansett

ay.

Our shad and alewife fisheries are protected by an econowic code of
'a‘VS, different in the different States, and iu the different rivers of each
State. The most satisfactory laws are those which regulate the dates
at which fishing must begin and close, and preseribe at least one day in
the week, usually Sunday, in which the ascent of the fish must not be
interrupted. Massachusetts regulates its stake-net fisheries along the
coast in a similar manner.

Migratory, semi-migratory, or wandering fishes, ranging in schools or
singly over broad stretches of ocean, mackerel, herring, menhaden,
blueﬁsh, bonito or squeteague, are apparently beyond the influence of
human agency, especially since they spawn at a distance from the coast,
or since the adults, when about to spawn, cannot be reached by any
kind of fishery apparatus. Their fecundity is beyond comprehension,
and in many instances their eggs float free near the surface, and are
quickly disseminated over broad areas. The conclusions gained by Pro-
fessor Baird tally exactly with those of Professor Huxley, that the

‘number of any one kind of oceanie fish killed by man is perfectly in-
significant when compared with the destruction effected by their natural
enemies. ' '

Their movements are no more to be anticipated than those of the
atmosphere, and in many instances, with no intelligible cause, some of
the most abundant species, the bluefish, the chub-mackerel, the littlo
tunny, the scuppaug, and the bonito have absented themselves for con-
siderable periods of years.

The chart showing the history of the mackerel fishery for the past
eighty years, hanging in the fisheries gallery of the National Museum,
is an jllustration of this statement. The variations in abundance can-
Bot be explained by any facts in our possession, and the yield in 1832
Wwas greater than ever before notwithstanding the fact that the fisheries
of the past ten years have been prosecuted with unusual vigor. The
remarkable change in the habitat of the menhaden, occurring in 1880,
aud promising to be permanent, was certainly not the effect of over-
fishing, though fifteen years aZo it would have been regarded as such.
When the production of a region falls in two successive summers from
617,000 to 550 barrels, it is evident that nature, not man, is the cause.

The variations in the abundance of cod and haddock along the coast
and on the banks within the last half century have been equally inex-
plicable, '






