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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, '
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Almost any piece of water, be it a bay or sourd, or be it the covering
of a ledge or shoal at sea, may be overfished to such a degree thab
fishing becomés unprofitable, especially if fishing be carried on in the
spawning season. This statement refers, of course, only to the fishes
which feed near the bottom. A familiar example is the abandonment
of Massachusetts Bay by the halibut and the extension of the fishery
into very deep water.

Protection to the local fishermen may therefore require the regula-
tion Ly law of definite fishing-grounds near the coast. There can be
no doubt that the extensive tisheries prosecuted by menhaden steamers
in the gulf of Maine, though probably not so injurious to the fishery in-
terests in general as is usnally supposed, were prejudicial to the shore
fishermen by driving the fish they formerly caunght for bait out to sed
and beyond the reach of their nets. There is also reason to believe that
our great purse-seine fisheries for menhaden and mackerel, though per-
bhaps not causing a decrease in the numbers of the fish, bave kept them
farther from the shore.

6. METHODS TO BE ADOPTED FOR THE IMPROVEMENT OF THE
FISHERIES.

We have briefly reviewed the character of the various destructive in-
fluences which man brings to bear upou the inhabitants of the water,
and noticed in passing some of their effects. ' We now are confronted by
the question, What can be done to neutralize these destructive tenden-
cies? There are evidently three things to do:

" 1. To preserve fish waters, especially those inland, as nearly as it
may be possible in their normal condition.

2. To prevent wasteful or iminoderate fishing.

3. To put into practice the art of fish breeding:

a. To aid in maintaining a natural supply.

b. To repair the cffects of past improvidences, and

¢. To increase the supply beyond its natural limits rapidly enough
to mect the nceessities of a constantly increasing population.

The preservation of normal conditions in inland waters is compara
tively simple. A reasonable system of forestry and water-purification i8
all that is required; and this is needed not only by the fish in the
streams but by the people living on the banks. ~ It has been shown that
a river which is too foul for fish to live in is not fit to flow near the habi-
tations of man. Obstructions, such as dams, may, in most instances, be
overcome by fish ladders. The salmon has profited much by those de-
vices in Europe, and the immense dams in American rivers will doubt
less be passable even for shad and alewives if the new system of fisb:
way construction, devised by Colonel McDonald, and now being app]icd
on the Savannal, James, and Potomae, and other large rivers, fulfills it
present promises of success.

The protection of fish by law is what legislators have been trying t0
effect for many centuries, and we are bound to admit that the success of
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their efforts has been very slight indeed. .Great Britain has at present
two schools of fishery economists, the one headed by Professor Hugxley,
opposed to legislation, save for the preservation of fish in inland waters,
the other, of which Dr. Francis Day is the chief leader, advocating also
a strenunous legal regulation of sea fisheries. Continental Europe is by
tradition and belief committed to the last-named policy. In the United
States, on the contrary, public opinion is generally antagonistic to
fishery legislation, and our Commissioner of Fisheries after carrying on
for fourteen years investigations upon this very question has not yet
become satistied that laws are necessary for the perpetuation of the sea
ﬁsheries, nor has he ever recommended to Congress enactment of any
description.

Just here we meet the test problem in fish culture. Many of the
most important commercial fisheries of the world, the cod-fishery, the
herring-fishery, the sardine-fishery, the shad and alewife fishery, the
mullet-fishery, the salmon-fishery, the whitefish-fishery, the smelt-fish-
ery, and many others, owe their existence to the fact that once a year
these fishes gather together in closely swimming schools, to spawn in
shallow water, on shoals, or in estuaries and rivers. There is a large
8chool of quasi economists who clamor for the complete prohibition of
fishing during spawning time. Their demand demonstrates their igno-
rance. Deer, game, birds, and other land animals may easily be pro-
tected in tho breeding season, so may trout and other fishes of strictly
local habits. Not so the anadromous and pelagic fishes. If they are

‘1ot caught in the spawning season, they cannot be caught at all. I
“heard a prominent fish culturist recently advocating before a committee

of the United States Senate the view that shad should not be caught
" in the rivers because they came into the rivers to spawn. When asked
what would become of our immense shad-fisheries if this were done,
le said that doubtless some ingenious person would invent a means of
catching them at sea. o )

The fallacy in the argument of these men lies in part in supposing that
it is more destructive to the progeny of a given fish to kill it when its
eggs are nearly ripe, than to kill the same fish eight or ten months
carlier.

We must not, however, ignore the counter-argument. Such is the
mortality among fish that only an infinitesimal percentage attains to ma-
turity, Professor Mobius has shown that for every grown oyster upon
the beds of Schleswig-Holstein 1,045,000 have died. Only a very small
broportion, perhaps not greater than this, of the shad or the smelt ever
comes upon the breeding grounds. Some consideration, then, ought to
be shown to those individuals which have escaped from their enemies
and have come up to depgsit the precious burden of eggs. How much
must they be protected? '

I gquote from the Commissioners Report for 1882, the following mem-
oranda of what the Fish Commission hopes to accomplish in time, in
connection with this department of its work.
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“1. In the department of investigution and resewrch there is yet to be
carried out an exhaustive inquiry into the character, ubundance, geograph-
ical distribution, and economical qualities of the inhabitants of the waters
both fresh and salt. The subject is praectically unlimited in extent, and,
so far as the ocean is concerned, has scarcely been touched.  With the
powerful apparatus, however, at the command of the Commission, it I8
expected that much progress will be made year by year, and the pub-
lication of the results and the distribution of duplicate specimens to
colleges and academies in the United States be carried out on u large
scale, 80 as to meet the increasing demand.*

“2, The second object in connection with the sea fisheries is the improve-
ment of the old methods and apparatus of fishing and the introduction of
new ones. The work of the Commission in bringing to the notice of
American fishermen the importance of gill-nets with glass ball floats
for the capture of codfish has already revolutionized the winter cod-
fishery industry in New England. Looked npon almost with ridicule
by the Gloucester fishermen when first brought to their notice by the
Commission, these nets have come rapidly into use, until at the present
time they represent the most important element in the winter fisheries,
the number of fish taken being not only much greater but the fish
themselves of finer quality.”

Between eight and nine millions pounds of codfish were taken in the
winter of 1883’34 about Cape Ann by a fleet of 25 to 30 sail, this being
nearly three times what was formerly taken by Cape Aun fishermen in a
winter’s work of trawl-line fishing, and comparing favorably with the
renowned gill-net codfishery of Norway.

“3. Another important point for consideration is that of the improvement
in the pattern of fishing vessels. There is annually a terrible mortality
in the fishing crews of New England, especially those belonging to

*The Commission has made very large collections of aquatic animals, especially of
fishes, shells, corals, crustaceans, star-fishes, &c., and after submitting them to 8
careful investigation for monographic research, and setting asido a full series for the
National Museum, the remainder has been made up into well-identified and labeled
sets for distribution to colleges, academies, and other institutions of learning through-
out the United States. The educational advantages of this last measure have proved
to be of the utmost value, and are thoroughly appreciated by teachers throughout
the country. Applications for theso sets are being continually received, and soversal
hundreds of them have already been supplied, & number of persons being employed
for & good part of the timne in preparing to meet additional calls. There is nothing
which so much increases the interest in natural history as the opportunity of exnmin-
ing actual specimens of rare and usnally unprocnrable specics, instead of depending
upon descriptions and drawings; and as the possibility of obtaining these sories
becomes the better known it is quite likely that all the resources of the Commission
for making collections, great as they are, will be fully taxed * * *. There is no na-
tion that does so much as the United States in the way of co-operation with teachers
and studeuts, advancing theoretical and practical natural history through its distri-
butious f duplicate specimens and of official documents. (Report of CommirsioD

for 1882, p. 1, ef seq.)
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G10110es'cer, to say nothing of the total loss and wreck of tbe fishing vessels
and their contents. There has gradually developed in connection with
the mackerel and cod fisheries of New England a pattern of vessel
Which, while admirable for speed and beauty of lines and of rig, is less
8afe under certain emergencies than the more substantial vessel used
abr‘)ad, especially in England and Scotland. 'The subject of the best
form of fishing vessel has been intrusted Captain Collins, of the Com-
mission, himself a most experienced fisherman, and after a careful
8tudy of the boats of all nations he has prepared a model which is be-
ieved to combine the excellencies of both English and American vessels.
4n appropriation will be asked from Congress for means to construct
an experimental vessel and test its qualities; but until this snccessful
eXperiment is made it will be difficult to induce the fishermen to chauge
their present form of construction.” :
Since this was written some progress has been made to the accom-
Plishment, of this end. The model of the “New Era,” exhibited at the
London Tisheries Eshibition, met with the approval of many expe-
ienced builders, yachtsmen, and fishermen, and a tendency is mani-
festing itself among the New England fishermen to heed the Wwarnings of
Captain Collins; a number of somewhat deeper vessels having already
been bujlt. It is much to be regretted that Congress failed to make
the desired appropriation before their summer adjournment.

“4. The fourth object of the Commission is to determine the cxtent and
general character of the old fishing localities and to discover mew ones.
There is no doubt whatever that there still remains many important
ireas, even in the best known seas, whero the codfish and halibut will
be found in their old abundance. There has never been any formal in-
Vestigation on this subject, and the banks that are known have been
brought to light purely by accident. It is believed that by a syste-
Matic regearch and a careful survey, the area of known grounds can be
greatly extended. There is even more reason to hope for successful
Yesults from this inquiry of the South Atlantic coast and in the Gulf of

exico. These regions, the latter espeecially, mway be considered as
Practically unknown, the fow established localities for good fishing
being in small proportion to what must exist.” :

A preliminary discussion of the fishing grounds, prepared by Messrs.
Rathhun and Collins is now going through the press, and this will give
s g foundation for future expansion. It may be wmentioned incident-
ally that during the London exhibition, members of the American staff
Were enabled to point out from their knowledge of the habits of these
fish in the Western Atlantic, the locations of what are no doubt excel-
lent fishing ground for halibut and mackerel along the European coasts
Which have never been tried by European fishermen.

“B. There is also much to be learned in the way of curing and packing
Sish for general.and special markets. The American methods have grown
Up as g matter of routine, and are adapted to only one class of demand,
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There are, however, many modes of preparations which can be made
use of to meet the wants of new markets, and thus enter more effi-
ciently into competition with European nations for European trade, a8
well as for that of the West Indies and Central America. A great ad-
vance has already been made toward this desired improvement sinc®
the Centennial Exhibition of 1876, where many methods of curing and
putting up fish were shown in the foreign sections that were almost en-
tirely unknown in America. Notably among these were the prepars
tion of sardines and other species of herring in oil as well as in spiced
sauces. Quite recently this industry has been well established iB
Maine, amounting to a value of millions of dollars, and there are many
other parts of the country where the same work can be done with other
kinds of fish.” '

The fisheries exhibitions of Derlin and London greatly promoted thi8
department of the work. Ab extensive export trade with the continent
was inaugurated at the close of the Berlin exhibition, but was not con-
tinued, because of the indifference of our fish merchants to the advan-
tages of aforeign market, their entire capacity being required to manag?
to supply thie home demand. The members of the American staff ab
these exhibitions have prepared an elaborate report upon the methods .
of preparing fish for European markets and the opportunity for extend
ing our comuerce in this direction. :

7. THE SCOPE AND PROVINCE 0¥ ARTIFICIAL PROPAGATION.

Here the fish culturist comes in with the proposition ¢ that it iS
cheaper to make fish so plenty by artificial means, that every fisherman
may take all he can catch, than to enforce a code of protection laws.”

The salmon rivers of the Pacific slope and the shad rivers of the East
and the whitefish fisheries of the lakes are now so thoroughly under con-
trol by the fish-culturist that it is doubtful if any one will venture t0
contradict his assertion. The question now is whether he can extend
his domain to other species. :

Tish culture in its more restricted sense, or fish breeding, must sooner
or later be resorted to in all densely populated countries, for with the
utmost protection nature, unaided, can do but little to meet the natural
demand for fish to eat. Pond culture, Teichwirthschaft, has been prac
ticed for many centuries, and the carp and the goldfish have becom®
domesticated like poultry and kine. The culture of carp isan important
industry in China and in Germany, though perhaps not more so than it
was in BEngland three and four centuries ago; the remains of ancient
fish-stews may be seen upon almost e¢very large estate in England, and
particularly in the vicinity of old monasteries. Strangely enough not
a single well-conducted carp-pond exists in England to-day to perpettt-
ate the memory of the tens of thousands which were formerly sustained.
and the earp escaping from cultivation have reverted to a feral statcy
and are of little value. Carp culture can never be made to succeed il
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England until improved varieties of carp are introduced from Germany,
as they have been in this country.

A kind of pond culture appears to have been practiced by the ancient
Eg‘_\'ptiaus, though in that country, as in ancient Greece and Rome, the
Practice seems to have been similar to that now practiced in the lagoons
of the Adriatic and of Greece, and to have cousisted in driving the
young fish of the sea into artificial inclosures or vivaria, where they were
kept until they were large enough to be used.

The discovery of the art of artificially fecundating the ova of fish
must apparently be accredited to Stephan Ludwig Jacobi, of Hohen-
hausen, in Westphalia, who, as carly as 1748, carried on successful
experiments in breeding salmon and trout.

The importance of this discovery was thoroughly appreciated at the
time, and from 1763 to 1800 was a fruitful subject of discussion in Eng-
land, France, and Germany. George I1I, King of Englaud, in 1771
granted to Jacobi a life pension. Upon the estate of Jacobi, by the
discoverer and his sons, it was carried on as a branch of agriculture for
hearly eighty years—from 1741 to 1825—though it was uearly one hun-
dred years before public opinion was ripe for a general acceptance of its
usefulness, a period during which its practice was never entirely aban-
doned by the Germans.

The establishment in 1850 at Huningue,in Alsace, by the French Gov-
ernment of the first fish-breeding station, or “piscifactory,” as it was
named by Professor Coste, is of great significance, since it marks the
initiative of public fish culture. To this establishment the world is in-
debted for some practical hints, but most of all for its influence upon the
policy of governments. The fortunes of war and conquest have now
thrown Huningue into the hands of the German Government. The art
discovered in Germany was practiced in Italy as early as 1791 by Bufa-
lini; in Francein 1820; in Bohemia in 1824; in Great Britain in 1837; in
Switzerland in 1842; in Norway, under Government patronage, in 1850;
in Finland in 1852; in the United States in 1853; in Belgium, Holland,
and Russia in 1854; in Canada about 1863; in Austria in 1865; in Aus-
tralasia, by the introduction of English salmon, in 1852, and in Japan
in 1877.

Sponges have been successfully multiplied by cuttings,like plants, in
Austria and in Florida.

Oysters have long been raised in artificial inclosures from spat natur-
ally deposited upon artificial stools. The eggs of the Awmerican and
POrtuguese oysters have at last, however, been artificially fecundated
aud the young hatched, and in J uly, 1883, Mr. John A. Ryder, an as-
sistant in the United States Fish Commission, solved the most difficult
problem in American oyster culture by devising a mechanical device for
Preventing the escape of the newly-hatched oysters while swimming
about prior to fixation.* The Euglish oyster, being hermaphrodite, or

» Bullotin United States Fish Commission, pp. 17-31, 1884.
H, Mis. 68 73
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moncecious, cannot be artificially propagated from the egg like the
dicecious American species.

8. THE METHODS OF ARTIFICIAL PROPAGATION.

The fertilization of the fish egg is the simplest of processes, consistingy
as every one knows, in simply pressing the ripe ova from the femalefisk
into a shallow receptacle and then squeezing out the milt of the male
upon them. Formerly a great deal of water was placed in the pan; now
the “dry method,” with only a little, discovered by the Russian, Vrasskis
in 1854, is preferred. The eggs having been fertilized, the most difficult

- part of the task remains, namely, the care of the eggs until they are
hatched, and the care of the young fry until they are able to care for
themselves.

The apparatus employed is various in principle, to correspond to the
physical peculiarities of the eggs. Fish culturists divide eggsinto four
classes, viz: (1) Heavy eggs, nonadhesive, whose specific gravity is s0
great that they will not float, such as the eggs of the salmon and trout;
(2) heavy, adhesive eggs, such asthose of the herring, smelt, and perch
(3) semi-buoyant eggs, like those of the shad and whitefish (Coregonus);
and (4) buoyant eggs, like those of the cod and mackerel.

Heavy, non-adhesive eggs, are placed in thin layers, either upon
gravel, grilles of glass, sheets of wire cloth, or perforated tin, in recep-
tacles through which a current of water is constantly passing., There
are numerous forms of apparatus for eggs of this class, but the mosb
effective are those in which a number of trays of wire cloth, just deep
enough to carry single layers of eggs, are placed, one upon the other,
in a box or jar into which the water enters from below, passing out ab
the top.

Heavy, adhesive eggs are received upon bunches of twigs or frames
of glass plates, to which they adhere and which are placed in recepta-
cles through which water is passing.

Semi-buoyant eggs, or those whose specific gravity is but slightly
greater than that of the water, require altogether other treatment.
They are necessarily placed together in large numbers, and to prevent
their settling upon the bottom of the receptacle it is necessary to intro-
duce a gentle current from below. For many years these eggs could
be hatched only in floating receptacles placed in a river with wire-cloth
bottoms, placed at an angle, the motion of which was utilized to keep
the eggs in suspension. Later an arrangement of plunging buckets
was invented, cylindrical receptacles, with tops and bottoms of wire
cloth, which were suspended in rows from beams which were worked
up and down at the surface of the water by machinery. The eggs in
the cylinders were thus kept constantly in motion. Finally the device
now most in favor was perfected; this is a receptacle, conical, or at
least with a covstricted termination, placed with its apex downward,
through which passes from below a strong current, keeping the eggs
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constantly suspended and in motion. This form of apparatus, of which
the McDonald and Clark hatching jars are the most perfect develop-
ments, may be worked in connection with any common hydrant.*

Floating eggs have been hatched only by means of rude contrivances
for sustaining a lateral circular eddy, or swirl of water, in the receptacle
and in floating boxes constructed to utilize the action of the waves.

The use of refrigerators, to retard the development of the egg until
such time as it is most convenient to take care of the fry, is now exten-
sively practiced in the United States, and in Germany.

The history of fish culture in this country is so familiar to every one
who has the slightest interest in the subject that it seems unnecessary
to refer to it in this place, except to show that it was largely to the
growth of popular interest in the subject that the Fish Commission
has owed its original and since increasing support.

The transplanting of fish was practised and advocated in the United
States by General Lincoln, Benjamin Franklin, and others at the close
of the last century, and J acobi, the father of artificial culture, had cor-
Tespondents in the United States as early as 1770.

For fifteen or twenty years prior to the establishment of the Commis-
sion popular interest in the fisheries, and a desire for their maintenance
had been on the increase, the state of public opinion being doubtless
under stimulation from the action of the French Government in foster-
ing the still infant art of fish culture, which, although discovered before
the middle of the previous century in Germany, and never really aban-
. doned in Europe, had not been considered worthy of government aid
until the successes of the French peasants, Remy and Géhin, about 1850,
had been popularized by the brilliant genius of M. Coste, under whose
direction was established the first governmental fish cultural establish-
ment, that at Huningue in Alsace, now the official center of fish cult-
ure in the German Empire.

The publications and experiments of Garlick, Fry, Atwood, Lyman,
Green, Stone, Ainsworth, Roosevelt, Atkins, Slack, and others, awakened
everywhere a sense of the fact that our rivers and streams were being
rapidly cleared out, and the feeling that a similar state of affairs was
probably existing in the adjoining ocean. Measures were set, on foot
for restoration and protection as carly as 1865, when Massachusetts ap-
pointed the first commnission, and prior to 1870 this example was followed
by several other States. Nearly all the States and Territories now have
similar organizations. In the accompanying table, prepared by Mr. C.
Ww. Smiley, are shown the dates of organization of the several State com-

Iigsions, together with the appropriations up to 1882:

» Trans. Amer. Fish Cultural Association. 1883.
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9. WHAT THE COMMISSION HAS DONE IN ARTIFICIAL PROPAGATION.

It has been stated that no legislative action has ever been recom-
mended by the Commissioner of Fisheries. The statutes of the various
States coutain numerous laws for the protection of fish and fishermen,
generally worse than useless, though there are many definitions of close
time which appear to be beneficial. To enforce these laws would, how-
ever, render necessary a large force of fish wardens.

The policy of the United States Commissioner has been to carry out
the idea that it is better to expend a small amount of public money in making
Sish so abundant that they can be caught without restriction, and serve asg
cheap food for the people at large, rather than to expend a much larger
amount in preventing the people from catching the few that still remain
after generations of improvidence.

The discussion of what the I'ish Commissioner has done in the di-
rection of fish culture has been reserved to the last, since it is so much
the most extensive and, at present, practically valuable part of the
work.

The relative extent of the three branches of the service may be indi.

cated by the apportionment of the appropriation during the first ten
years of the work. From 85,000 to 87,600 was annually given for the
Jnvestigation into the causes of the decrease of the fisheries; for the
collection of statistics nothing was specifically-allotted, while the entire
remainder was assigned to the stocking of inland waters. Of late years
no specific allotment of the appropriation has been made, though of
course the sum given for the support of the steamers is in large part to
be accredited to the department of coast investigation. An examination
of the accounts from 1871 to 1883 shows that fromn 75 to 85 per cent of the
money granted has been used for propagation, and that fully one-third
of the appropriations has been invested in the form of permaneunt ap-
pliances for present and fature work.

I am indebted to Mr. Earll for the following statistics of the work of
the United sStates Commission :

“ Ag the operations of the Commission have increased, and the propa-
gation of additional species has been undertaken, it has been found
desirable to increase the number of hatching stations. These are of
two kinds, known as collecting and distributing stations. The former
are located near the spawning grounds of those species for which they
are especially intended. The eggs are secured at these stations, and
enough having been reserved to stock the waters of that region, the re-
mainder are sent to distributing stations, usually located at some cen-
tral point, to be hatched and shipped to the waters for which they are
intended.

“The following is a list of the hatching stations operated by the United
States Fish Commission in 1883:

1. Grand Lake Stream, Maine, station for collecting eggs of the Schoodie.

salmon (Salmo salar.var. sebago).
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2. Bucksport, Me., station for collecting and hatching eggs of the At-
lantic salmon (Salmo salar), and for hatching eggs of whitefish (Core:
gonus clupeiformis) to be distributed in the waters of the State.

3. Wood’s Holl, Mass. Permanent coast-station, which serves as 2
base of operations for the scientific investigations of the Commis-
sion and as a hatching station for eggs of the cod (Gadus morrhua)
and other sca-fishes.

4. Cold Spring Harbor, Long Island, New York. Station for hatching
eggs of various species of salmonidee for distribution in New York
and vicinity.

5. Havre de Grace, Md. Station located on Battery Island, in the
Susquebanna River, for the purpose of collecting and hatching eggs
of the shad (Clupea sapidissima).

6. Washington, D. C.

a. National carp ponds. Ponds for the propagation of the three
varieties of the carp (Cyprinus carpio), and the goldfish (Car-
assius auratus), the golden ide (Idus melanotus var. auratus),
and the tench (Tinca vulgaris).

b. Arsenal ponds. Yonds for the propagation of carp (Cyprinus
carpio).

o. Navy-yard. Station for collecting and hatching eggs of the
shad (Olupea saptdissima).

d. Central hatching station. A station fully equipped for sciep-
tific experiments connected with the propagation of fishes.
The station is also provided with apparatus for hatching the
eggs of all of the more important species, including light,
heavy, and adhesive eggs. It is the principal distributing
station of theFish Commission for both eggs and young fish
to all portionsof the United States.

7. Wytheville, Va. A station for hatching eggs of brook trout (Salve-
linus fontinalis) and California trout (Salmo irideus).

8. Saint Jerome's Creek, Point Lookout, Md. A station for the artificial
propagation of the oyster (Ostrea virginiana), the Spanish mack-
cerel (Scomberomorus maculatus), and the banded porgy (Chawto-
dipterus faber).

9. Avoca, N. C. A station on Albemarle Sound, at the junction of
Roanoke and Chowan Rivers, tor collecting, hatching, and distrib-
uting eggsof theshad ( Olupea sapidissima), alewife (Olupea vernalis
and astivalis), and striped bass (Roccus striatus).

10. Northville, Mich. A hatching station for the development and dis-
tribution of eggs of the whitefish (Coregonus clupeiformis). This
station is also provided with tanks and pounds for the spawning,
hatching, and rearing of brook trout (Salvelinus Jontinalis) and Cal-
ifornia trout (Salmo irideus).

11. Alpena, Mich. A station for the collection and development of the
eggs of the whitefish (Coregonus clupeiformis).



[21] THE STATUS OF THE FISH COMMISSION. 1159

12. Baird, Shasta Co., California.

a. Salmon station. A station on the McCloud River for the de-
velopment and distribution of eggs of the California salmon
(Oncorhynchus chowicha).

b. Trout ponds. A station near Baird, for collecting, developing,
and distributing eggs of the California trout (Salmo irideus.)

13. Clackamas River, Oregon. A station on Columbia River for coilect-
ing and hatching eggs of the California salmon (Oncorhynchus
chouicha).

“The following is a list of the principal species artificially hatched in
the United States, with the date when, and the person by whom, the
experiments were made:

. Brook trout, Salvelinus fontinalis, by Dr. T. Garlick in 1853.
. Whitefish, Coregonus clupeiformis, by Miiller and Brown in 1857.
. Lake trout, Salvelinus namaycush, by Miiller and Brown in 1857.
. Pike perch, Stizostedium americanum, by Miiller and Brown in 1857.
. Atlantic salmon, Salmo salar, by J. B. Johuston in 1864.
. Shad, Clupea sapidissima, LY Seth Green in 1867.
. Land-locked salmon, Salmo salar, var. sebago, Robinson and Hoyt in
1867.
8. California salmon, Oncorhynchus chouicha, Livingston Stone in 1872,
v 9. Striped bass, Roccus striatus, M. G. Holton in 1873.
10. Oquassa trout, Salvelinus oquassa, by C. G. Atkins in 1874.
11. Sea bass, Serranus atrarius, by Fred Mather in 1874.
v 12. Grayling, Thymallus tricolor, by Fred Mather in 1875,
' 13. Sturgeon, Acipenser sturio, by Seth Green in 1875.
v 14. Smelt, Osmerus morda, by James Ricardo in 1870.

15. Herring, Olupea harengus, by Vinal N. Edwards in 1877.

16. Alewife, Clupea vernalis, by T. B. Ferguson in 1877,

17. Oyster, Ostrea virginiana, by W. K. Brooks in 1877.

18. Cod, Gadus morrhua, by James W. Milner in 1878.

19. Haddock, Melanogrammus wglefinus, by R. Edward Earll in 1879.

20. Carp, Oyprinus carpio, by Rudolph Hessel in 1879.

21. Spanish mackerel, Scomberomorus maculatus, R. Edward Earll in

1880.

22. Cero, Scomberomorus regalis, by R. Edward Earll in 1880.

23. Moon-fish, Ohatodipterus faber, by R. Edward Earll in 1880.

24. Silver gar, Belone longirostris, by Marshall McDonald in 1881.

25. Gold-fish, Carassius auratus, by Rudolph Hessel in 1881.

26. Tench, Tinca vulgaris, by Rudoiph Hessel in 1881,

29. Soft.shelled clam, Mya arenaria, by J. A. Ryder, 1881”7

10. PUBLIC VERSUS PRIVATE FISH OULTURE.

St W

In the discussion of fish-caltural economy, the distinction between
PRIVATE FISH OULTURE and PUBLIO FISH OULTURE must be carefully
observed, and it must also be borne in mind that the art of fish culture

(pisciculture, fischzudcht) as it is at present cultivated is not limited to
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those animals which are grouped by zoologists in the class Pisces:
“Fishery” is now understood to signify the exploitation of all products
of sea, lake, and river; the capture of whales, turtles, pearls, corals,
and sponges, as well as of salmon, mackerel, and sardines. The pur-
pose of fish culture, or aquiculture, as it is in France more approprt-
ately named, is to counteract by reparative, and also by preventive
measures, the destructive effects of fishery.

By public fish culture, or modern JSish culture, I mean fish culture carried
on at public expense and for the public good. Public fish culture, to be
efficient, must be conducted by men trained in scientific methods of
thought and work.

The distinction between private and public fish culture must be care-
fully observed. The maintenance of ponds for carp, trout, and other
domesticated species, is an industry to be classed with poultry raising
and bee keeping, and its interest to the political economist is but slighte

The proper function of public fish culture is the stocking of the
public waters with fish in which no individual can claim the right of
property.

The comparative insignificance of the private fish culture of Europ®
is perhaps what has led to the recent savage attack upon fish cultureé
in general by Professor Malmgren, of the University of Helsingfors,
in Finland, which has caused so much consternation among continental
fish-breeders. European fish culturists have always operated only with
small numbers of eggs. The establishment of Sir James Maitland, ab
Howieton, near Stirling, Scotland, is the finest and largest private es-
tablishment in the world, and yields a handsome addition to the revenues
of its proprietor. A description of this hatchery is published as one of
the conference papers of the International Fisheries Exhibition, and
that the distinction between public and private enterprise in fish culturé
may be understood, it should be compared with the following statement
by Mr. Livingston Stone, the superintendent of one of the seventeen
hatcheries supported by the United States Iish Commission, that on
the McCloud River, in California :

“In the eleven years since the salmon-breeding station has been i
operation 67,000,000 eggs have been taken, most of which have been
distributed in the various States of the Union. Several million, how-
ever, have been sent to foreign countries, including Germany, France,
Great Britain, Denmark, Russia, Belgium, Holland, Canada, New Zea-
land, Australia, and the Sandwich [slands.

“About 15,000,000 have been hatched at the station, and the young
fish placed in the McCloud and other tributaries of the Sacrament®
River. So great have been the benefits of this restocking of the Sacra
mento that the statistics of the salmon fisheries on the Sacramento
show that the anunal sulmon cateh of the river has increased 5,000,000
pounds cach year during the last few years.”
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In the two Govermnent hatcheries at Alpena and Northville, Mich.,
there have, in the winter of 188384, been produced over 100,000,000
eggs of the whitefish, Coregonus clupeiformis, and the total number of
Young figh to be placed in the Great Lakes this year by these and the
Various State hatcheries will exceed 225,000,000. The fishermen of the
Great Lakes admit that but for public fish culture half of them would
be obliged to abandon their calling.

Instances of great improvement might be cited in connection with
Dearly every shad river in the United States. In the Potomac alone
the annual yield has been brought up by the operations of the Fish
Commission from 668,000 pounds, in 1877, to an average of more than
1,600,000 in recent years.

In 1882 carp bred in the Tish Commission ponds in Washington were
distributed in lots of 20 to 10,000 applicants in every State and Terri-
tory, at an everage distance of more than 900 miles, the total mileage
of the shipments being about 9,000,000 miles, and the actual distance
traversed by the transportation cars 34,000 miles.

Public fish-culture is only useful when conducted upon a gigantic
Scale; its statistical tables must be footed up in hundreds of millions. '
To count young fish by the thousands is the task of the private propa-
gator. The use of steamships and steam machinery, the construction
of refrigerating transportation cars, and the maintenance of permanent
hatching stations, seventeen in pumber, in different parts of the conti-
nent, are forms of activity only attainable by Government aid.

Equally unattainable by private effort would be the enormous experi-
lnents in transplanting and acclimatizing fish in new waters; Califor-
nia salmon in the rivers of the cast; landlocked salmon and smelt in
the lakes of the interior; such as the planting of shad in California
and the Mississippi Valley; and German carpin thirty thousand separate
bodies of water, distributed through all the States and Territories in the
Union ; the two last-named experiments, carried out within a period of
three years, have met with successes beyond doubt, and of the greatest
importance to the country; the others have been more or less success-
ful, though their results are not yet fully realized.

Tt has been demonstrated, however, beyond possibility of challenge,
that the great river fisheries of the United States, which produced in
1880, 48,000,000 pounds of alewives, 18,000,600 pounds of shad, 52,000,000
pounds of salmon, besides bass, sturgeon, and smelt, and worth “at first
Lands” between $4,000,000 and $6,000,000, are entirely under tbe con-
trol of the fish culturist to sustain or destroy, and are capable of im-
mense extension.

There still exists in Europe some skepticism as to the beneficial re-
sults of fish culture. Such doubts do not oxist on our own side of the
Atlantic, if the continuance from year to year of grants of public money
way be considered to be a test of public confidence.
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11. THE AIMS AND LIMITATIONS OF MODERN FISH CULTURE.

Having now attempted to define the field of modern fish culture, and
to show what it has already accomplished, it remains to be said what
appear to be its legitimate aims and limitations,

The aims of modern fish culture, as I understand them, are:

1. To arrive at a thorough knowledge of the life history from beginning
to end of every species of economic value, 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 friends and foes of
their enemies and friends, as well as the currents, temperatures, and
other physical phenomena of the waters in relation to migration, repro-
duction, and growth.

2. To apply this knowledge in such a practical manner that every
forin of fish shall be at least as thoroughly under control as are now the
salmon, the shad, the alewife, the carp, and the whitefish.

Its limitations are precisely those of scientific agriculture, and ani-
mal rearing, since, although certain physical conditions may constantly
intervene to thwart man’s efforts in any given direction, it is quit®
within the bounds of reasonable expectation to be able to understand
what these are, and how their effects are produced.

An important consideration concerning the limitations of fish culture
must always be keptin mind in weighing the arguments for and against
its success. Itis simply this : That ¢ffort toward the acclimation of fishes
in new waters is not fish culture, but is simply one of the necessary expery
ments upon which fish culture may be based. 'The introduction of carp
from Germany was not fish culture, it was an experiment; the experi-
ment has succeeded, and fish culture is now one of its results. The in-
troduction of California salmon to the Atlantic slope was an experiment-
It has not succeeded. Its failure has nothing to do with the success of
fish culture. If any one wants to see successful fish culture in connection
with this fish let him go to the Sacramento River. The introduction of
shad to the Pacific coast was an experiment. It succeeded. Shad culture
can now be carried on without fear of failure by the fish commission of
the Pacific States.

Shad culture is an established success; so is whitefish culture in the
Great Lakes. The experiments with cod and Spanish mackerel were
not fish culture, though there is reason to hope that they may yet lead
up to it.

12. PUBLIC OR MODERN FISH CULTURE TYPIFIED IN THE WORK OF
THE UNITED STATES FISH COMMISSION.

Public fish culture, then, scarcely exists except in America, though "
EBurope many eminent men of science appreciate its importance and aré
striving to educate the people up to the point of supporting it
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"This doubtless seews like a very sweeping statement, and since Ido
not like to appear in the attitude of one who boasts of American su-
Premacy and is not able to substantiate his position I shall endeavor
to support my position by evidence.

Let us take first the prize list of the Internationale Fischerei- Ausstel-
lung in Berlin.

Here is a tabulation of the prizes in fish culture:

Gold | Silver | Bronze | Honorable
medsal. | medal. | medal. | mention.

ustria. ...
Switzerland

Here also is a tabulation of the general prize list at the International
Fisheries Exhibition, London, 1883 :

INTERNATIONAL FISHERIES EXHIBITION, LONDON, 1883.

Jury awards to foreign and colonial countries.

. i 1
Gold | Silver | Bronze| Diplo-

No. Countrios. medals.|medals.jmedals. m}:s. Total.
1| Unlted SEAtEs. ceneoeresraeeesasmmmnsmasessasamamesasess 60 47 S0 | 24 161
2 | NNOTWAY.cerererassmmnonnrasssssensancoessesnnmansios: 20 70 40 T 146
3| BWOAOM. v e neeamesacansomseonossssmescosssonssasctons 27 86 40 19 122
I I Py R TRRRTTEEE 17 16 8 4 42
5| New South WeleB..ccceeceeroeracersmneernassescnccees 11 9 4 1 25
6 | Nowfoundland..ceeneeeecconernoscencnsemnaocccceeccers 10 0 4 3 P
T | SPRID «.evecercennnacmmoecamessocconamoccces . 9 17 13 3 42
8 otherlands ... .coceoeeronn-on 8 11 [} 5 30
9 | Ruossia..-..... 7 21 19 ¢ 53

10 | Indin .cceceecenee 4 5 4 2 15
11 | Italy 4 3 2 °
12 | France 8 6 8 20
13 | DONMATK . occeeecasresascesamssoacaccssssmoraccos 3 2 9 16
14 | ChiDA. ssroorrsmsaanenseaesenasenorsmsssassscsces 2 8 e
15 | Tasmanin. ....ocoeoreeccsnomcoossosasossnssonaces 1 4 H
16 | (GTOECO. ... oeevenseraccemronnnssssnasacesonssnases 1 8 4
17 | Bahamas . ..cceecccrocarsovsransssscscosccocecorcs 1 1 4
18 | Chili..onessosonet cenoensameeaeesnnns 2 1
19 | GOITADY «oeovneenesoosenmmmennoes 1 5
20 | Belgium ...cooanveene 1 5
2l | Jamaica ... .... 1 8
22 | Straits settlementa. . 1 3
23 | AuBtria-HUNEATY «ccveomnmmeoocrarsenmssosensnnnansoorfioorees 1 1
24 | TUNIB. . nunscusneseoseasancnsemsensnnasacesssamanssasss|iameanes 1 1
25 | COFION. . ... wusreeseeocesnsssmmensaencesnsansassssssnnlonscoes 1
28 | JAPAI .. oonnreseeesaeanceaorennrsmnsensssansammsesnsesfioaarass 3

TOAL -« e eereemeemeemeemannnnmma e ra e neaens 187 ‘ 2711 | 200 89 747

|

In a dispatch to the Secretary of State, dated May 19, the American
inister, Mr, James Russell Lowell, wrote:

“T have the honor to report that the International Fisheries Exhibi-
tion promises to be far more successful than even the most sanguine of
its projectors had ventured to hope. The wisdom of Congress in mak.
ing so liberal an appropriation in furtherance of its object is entirely



1164 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [26]

justified both by the substantial encouragement given to the enterprise
at its inception, by this proof of interest on the part of thie United State$
and by the fact that the section devoted to our country is more valuable
than that of any other, and valuable for reasons of which we may very
properly be proud.

“T have the highest authority for saying that, quite apart from m{Y
consideration of intrinsic interest or curiosity, our share in the Exhibl®
tion is superior to all others in virtue of the scientific intelligence showd
in its arrangement and classification, thus rendering it more instruct-
ive than any other. This is especially gratifying becauseitisa triumph
of a far higher kind than could be won by any ingenuity in our contriv-
ances for the breeding or mechanical perfection in our implements for
the taking of fish, though in these also we may safely challenge and iD
some cases defy comparison.

« I shall naturally have occasion to write again and more fully 0B
this topic when more perfectly informed, but could not deny myself the
pleasure of reporting to you the impression already made in this inter
national competition by the genius for organization of which our coun-
trymen have here given proof, a faculty certainly not the lowest among
those that distinguish the social and civilized man.”

13. EUROPEAN OPINIONS OF AMERICAN FISH CULTURE.

Still more impressive are the expressions of opinion on the part of
public officials and the press in various parts of Europe. I may add
that it was my daily pleasure and pride, while in attendance upon the
European fisheries exhibitions, to observe with what appreciative eager-
ness the collection sent over by our Government was studied by peoplé
of every class, by monarchs, statesmen, merchants, manufacturers, fisher-
men, and by the public generally. In order thatthe readers of this es
say, who are, I take it for granted,equally interested in the matter)
may share these pleasurable feelings, I will quote somewhat at length
from what has already been printed, and to which they cannot well
have access.

GREAT BRITAIN.—Kind words of approval from British authorities
might be quoted almost without limit. The writer has in his possessiont
a series of scrap-books, in which are arranged hundreds of quotations
from English papers upon the course of the Fish Commission as illus:
trated at the late Fisheries Exhibition. I will only refer to the testi-
mony of a very few. Prot. Cossar Ewart, of the Edinburgh Universitys
in the preliminary report of the investigation committee of the fishery
board of Scotland, says:

“The example set by America, Germany, and other continental states)
we must follow. We have as a nation atlast made a liberal acknowledg:
ment of our ignorance, and at the conferences of the International IFFish-
eries Exhibition expressed regret.”
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At the close of the late Exhibition His Royal Highness the Duke of
Edinburgh, remarked: ¢The example of the United States is well
Wworthy of imitation by the European nations which have large stakes
in the fisheries;” and H. R. H. the Prince of Wales stated that *‘lo was
Dleased to admit that in very many things pertaining to the fisheries
England was far behind the United States.”

‘“If there be,” wrote, in 1879, Sir Rose Price, autbor of The Two Amer-
icas, “any race of people who exhibit more shrewdness than others in
their ability to grasp and manipulate the apparently indistinet elemonts
of what may lead to a commercial success, or be of ultimate benefit to
their nation, those people are the Americans. No Government throws
away less money in useless expenditures, and no representative assembly
more narrowly criticises waste, yet the Americans subsidize considera-
ble sums of their national revenue for the purpose of restocking the
rivers of the Eastern States by artificial culture, and with praiseworthy
considerations their Government supports several ably conducted estab-
lishments from which fish ova are distributed gratis to all those who
choose to apply. The very railroads assist this enterprise, and some by
moderating their tariff, and othoers by generously conveying the ova free
of charge, give every possible encouragement to what their common
sense tells them must lead to so much national good. To expect an
English Government to exhibit the same amount of foresight, or to prac-
tice a similar generosity, would be to credit them. with virtues which have
yet to be developed. The American example, however, should not be
lost sight of.” *

" Professor Huxley, commenting upon an address delivered at the con-
ferences of the London exhibition by the present writer, said:

“The great moral of the United States contribution to this Exhibition,
and especially of the contribution which Mr. Brown Goode had just made
to the conferences, was that if this country, or any society which could
be formed of sufficient extent to take up the question, was going to
deal seriously with the sea fisheries, and not to let them take care of
themselves as they had done for the last thousand years or so, they had a
very considerable job before them; and unless they put into that or-
ganization of fisheries the energy, the ingenuity, the scientific knowl-
edge, and the practical skill which characterized his friend Professor
Baird and his assistants their efforts were not likely to come to very
much good. One of his great reasons for desiring that the subject
which Professor Goode had put before them should be laid distinctly
before the English public was to give them a notion of what was
needed if the fisherics were to be dealt with satisfactorily; for ke did
not think, speaking with all respect to the efforts made by Sweden,
North Germany, Holland, and so forth, that any nation at the present
time had comprehended the question of dealing wcith fish in so thorough,
excellent, and scientific a spirit as that of the United States.

» Tlie Fishing Gazette, London, II1, p. 65.
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The Rev. W. S. Lach-Szyrma, of Newlyn, England, in a lecture upo?
the late Exhibition, made the following comparison:

«At the Paris Exhibition he considered Europe as a man in full vigon
Asia as a decrepit old man, America as a boy, Australia as a baby. In
the present Fishery Exhibition the case was different. * * * Amer
ica was the gem of the Exhibition.” )

The London * Shipping World” (June, 1883) remarked: «Foremost1B
practical value, as in interest, is the court occupied by the Unite
States. Not only are the fisheries of the States of great ftnportancé
but that importance is fully recognized and fostered by the Goverd
ment. The United States Fish Commission was intrusted by Congress
with £10,000, and the task of preparing a complete and systematic rep”
resentative exhibition of the fisheries of the United States. The WOI:k
has been most admirably performed. * * * We are quite safe i
saying that we have not a single Government department in this countryy
in any branch of industry, which, with the help of double the money, cO%
produce anything so representative and instructive as we find here”

Major-General A. Pitt Rivers, one of the vice-presidents of the AW’
thropological Institute of Great Britain, in a letter to the London TimeS
expressed the following opinion as to the methods by which the fishery
resources of the country were displayed, which I quote as showing hov
the character of the work of the Commission is regarded by such high
scientific authority:

Sir: In confirmation of the praise you justly bestow on the arrangement of the
. United States department in the Fisheries Exhibition, I beg to draw attention to the
fact that in the whole exhibition it is the only one which is arranged historically’
In the Chinese, Japanese, Scandinavian, and Dutch courts there are objects whic
the acientific student of the arts of life may pick out and arrange in the proper ordef
in his own mind; but in that of the United States * * * following the meth0
adopted in the National Museum in Washington [there has been] attempted some;
thing more, to bring {the] department into harmony with modern ideas, * *
This gives to the Exhibition an interest which is apart from commerce, and an i%
terost which is beyond the mere requirements of fish culture, and it may be regard®
as one out of many indications of the way in which the enlightened Government o
the United States mark their appreciation of the demands of science,

I have the honor to be, sir, yours obediently, .

A. PITT RIVERS.

The Pall Mall Gazette, June 8, 1884, remarks :

«The United States section isa department whose importance grows
upon the inquiring visitor at every inspection. With fisherman aB
angler alike it holds the supreme position in the entire Exhibition. Th®
gection forms a very flattering manifestation of international courtesy
upon the part of the Government at Washington ; for by far the ]m'ge"f’tJ
part of the exhibits are from the National Museum at Washington, ap
from the storchouses of the United States Fish Commission—an institt”
tion for which it would be rather difficult to find an English counterpart—
the private exhibitors, particularly trading exhibitors, being very few:
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Of the comprehensiveness and completeness of this really national ex-
hibition, it is impossible to speak too highly.”

“The part of the Kxhibition Ilike above allothers,” wrote the editor of
“Tngineering,” ¢is the United States section. The collection of exhibits
is 8o well chosen and completely labeled that one can always be sure of
obtaining valuable information on some point or another connected with
fishing at a small expenditure of trouble. It is a great relief, after
wrestling in vain with the bloated, useless official catalogue in the main
building, to find oneself in a compact, well-arranged department, nearly
every exhibit in which bears a fully descriptive label.”

The London * Field” of July 21 remarked: ¢ It is impossible to enume-
rate all the objects of interest in connection with the northern whale
fishery, but I'would especially call attention to the beauty of the United
States lay figures for exhibiting the uso of the implements displayed.
* » # The same care and completeness is visible in every depart-
ment of the United States exhibit, and their masterly collection of re-
ports and memoirs on the industries, products, and natural features of
their country, as well as the liberality with which the results are dis-
tributed to students of other natious, speak volumes for the enlighten-
ment and progress of a great people, as well as for the ability of those
who have charge of the various scientific departments.” :

“The Thames,” of July 13, said: “We would advise the visitor to
make the United States exhibit the starting-point in his survey. He will
here find an epitomized museum of angling appliances, arranged in his-
torical developmental order. The United States exhibit is a model as
to the arrangement of any economic museun.”

Said the ¢ Yorkshire Post” of June 1: «Itis really hopeless, save at
very great length, to give an adequate idea of the comprehensiveness
of these American exhibits. The exhibition does immense credit to the
United States Government. It is not only the largest but the most
systomatically arranged of any of the foreign contributors.”

Said the “Glasgow Herald? of May 19: ¢ A leading, if not the leading
place must be given to the United States. # * » Ttis an exceedingly
comprehensive collection, illustrating-in the fullest manner the various
branches of fish culture and capture as carried on in the United States.
Each department is under the charge of a skilled person, whose duty
it is to give information to visitors. These officials are always at hand,
and are as ready and fluent in conveying information as if instead
of coming fromn America, they had been nurtured in Paris, the city of
politeness. 1t may be as well to add that what they have to communi-
cate is marked by greater tersencss and exactness of statement than
could be expectéd in the case of a Frenchman.”

Says the “Birmingham Post” (May 30, 1884): “The leading place
indisputably belongs to the TUnited States, whose participation is in ac.
cordance with an act of Congress by which the Commissioner of IFish-
eries was instructed to prepare a complete, systematic, and representa-
tive oxhibition.”
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Said the London ¢ Standard” (September 17, 1883): “There is no other
country which contributed such large and well-defined collections.on
such an important and adequate scale as the United States. The dis-
play of these vast stores of material in an accessible form, and with
scientific knowledge as well as skillfulness of arrangement for effect
does great credit to those to whom the interests of the Amecrican exhibit
have been intrusted. * * * To describe the American contribution
thoroughly would take more than a volume, for there is not an admis-
sible subject that is not fully illustrated Ly models, drawings, booksy
photographs, and actual specimens.”

“England” (June 30, 1883), remarked: “The United States court i8
certainly the most instructive in the Exhibition. It represents such @
vast industry, and has been arranged in so methodical and mtelllgent
a fashion.”

Said the London ¢“Evening News” (June 22, 1834): ¢ It is only natural
that the exhibits from the great Republic should bold a very prominent
place both as regards importance and number. * * * So large in-
deed is the court, and so very varied and interesting, are the things
there shown, that it would be quite a hopeless task to try and even give
a faint description of them in one article.”

Norwav.—In a report to the Norwegian Government, after his returt
from a visit to the United States in 1876, Mr. F. M. Wallem, one of the
principal fishery authorities of that country, wrote: ¢ In a book on troub
culture, written by a practical breeder, it is said * * * that ¢it pay8s
better to rear trout than hogs,’ and every one knows what the pork busi-
ness is for America. Allthat I have learned indicates that this assertion
has gained general acceptance, both among the common people and the
learned ; and it is said to be admitted that in the art of rearing fish the
Americans surpass all others. Partly to control the fisheries themselves,
and partly to carry on hatching operations, there were appointed in
eighteen different States, taken together, fifty-two commissioners, be-
sides a regular staff of subordinate officials. There was established by
the United States Government, besides, a Fish Commission, whose chief
is the well-known Prof. Spencer T. Baird. With this complement of
special, practical, cultivated officials, and talented, scientific waen, the
effort was untiring to produce and distribute young fishes. * * *
From what I have communicated it will presumably be evident that ¢
American example contains a stirring invitation to Norway to develop her
Jresh-water fisheries, which are now greatly neglected.

T NETHERLANDS.—I quote a few sentences from arecent essay on
the London Fisheries Exhibition, by Prof. A. A. W. Hubrecht, of the
University of Utrecht, one of the Duteh Commission of Fisheries.

“ Whilst in Europe fish culture, if not exclusively, at any rate prin-
cipally occupies itself with the Salmonide, America also raises arti-
ficially other kinds of fish, * * * fish belonging to the Clupeid®
and the Oyprinide, and even codfish. As regards the last-named species
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this seems almost incredible. Whenever I have taken the trouble to
protect a codfish, whou still in the egg, and as a young fish, I found
that in that condition it was worthless for us, because to make it grow
as it should it must veturn to its own element, the sea; and there to
find it again at a later period seems just as hopeless as the desire of
Polycrates that the waves of the ocean should return to him his golden
ring. And still, correct as this reasoning may appear, the A mericans
will prove the whole thing to us in dollars and cents ; whilst the delighted
fishermen of Gloucester would soon convince you of the contrary if you
were to tell them that their increased codfisheries were simply caused by
accidental circumstances and not by the cnergetic work of P’rofessor
Baird and the United States Ilish Commission. * * * Thoe head of the
American commission to London said to me: ¢ In our country we would
as little think of leaving fish culture to private effort as of taking from
the hands of the Government the care of the light-houses” . Well said,
but not very pleasant for the ears of true adberents of the Manchester
school, These words should be taken to heart in Europe, und espe-
cially in the Netherlands. It is to our onmediate interest that * * =
we may be the first to reap the fruits of American teaching and to take the
front rank in the European fish markets, which belongs to us rather than te
other countries which, owing to their location, ure not uble to imitate the
example set by America as well us we can.” _

« Of the nine Government institutions, which arce either wholly or in
part intended for making investigations on the field of pure and applied .
science,* the United States Commission of Fish and Fisheries is at this
day, to quote the words of its higtorian, ¢ t.'he n'w.?t zf_rominen.t of the pres-
ent gfforts of the Government in aid of aggressivebiological reseurch.’ Every
person in Burope who has followed its carcer and who has studied its
reports, will cheerfully subseribe to the truth of the words quoted above,
which in such terse fornm expresses the deep interest which the Gowern.
ment of the Union takes in these researches; and we must not fail to
mention that the energetic American mind did not ouly invent this term
(‘aggressive research’), but that it has also un(lcr.?‘toml to make the ag.
gression in such a manuer as to conquer all opposition.

¢« Perhaps the time is near—and would that the London Iishery lix-
position might hasten it—when the eyes of our representatives will be
opened to the great importance to the welfare of our country of ¢ ag-
gressive research’ L )

“ After briefly mentioning material aids, we must not forget to refer to
the intellectual aid placed at the disposal of the Commission. Under the
supervigion of the Commissioner there is a full sta_ﬂ'ojj cxperienced and skill-
Jul naturalists, which works info a whole «ll the various observations, and
orders the new investigations called for by such observations. Their ranks
ﬁ;;;;;&;,:[;ogd Volksbelang. *“‘A neglected public interest,” in & reprint from
“do Gids,” No. 7. Utrecht, 1883.

H. Mis. 68—+
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are filled by young men who, after having completed their education at some
college, desire to devote themselves to the science of zoology, more especially
in & field 1chere that science not only promises to supply many of the daily
wants of the masses, but where it has already accomplished a great deal.
They are the men who use for investigations in the field of embryology the
exceedingly valuable scientific material furnished by the numerous stages
development of fish which may be observed in practical fish culture. We
may doubtless look for important communications relative to the results of
these scientific investigations.

“ Round this staff of scientists there has gradually been. formed an en-
tire corps of officers who are thoroughly versed in the more mechanical work
of fish culture and fish transportation. The catching of mature fish, the
impregnation of the eqgs, the care of them during their development, and the
raising of the young fish can only be intrusted to emperienced persons,
althougl a scientific education i8 not required for this work.

«In what manner can the Netherlaunds derive the greatest possible
"benefit from the lessons taught by the American exhibit at the London
Fishery Exposition? Certainly not by leaving fish culture, in the future,
principally in the bands of private individuals. In this way we may
get a number of establishments which may be placed ou a line with
establishments for raising chickens and pigeons, but the public interest
is not advanced thereby. For tbis purpose it is absolutely necessary,
as has been mentioned above, that the Government take the matter in
hand and follow out a carefully prepared programme.”

GERMANY.—The verdict of Germany bears no double interpretation
when we examine the trophy awarded to our Commissioner of Fisheries
at the Exhibition of 1880, and remember the words of Herr von Behr, the
president of the Deutscher Fischerei Verein, that it was given to him
as “ the first fish culturist in the world.” 4 ,

It will do no harm, however, to quote also from the report of Director
Haack, the head of the imperial batching establishment at Hiiningen,
the paragraph relating to the American section at Berlin.

« Everything which America had sent was on a magnificent scale.
We shall therefore only * * * admit the truly superb scientific
collection, filling several rooms, and finally devote some time to the de-
partment of pisciculture. Much of the apparatus was already known
to us, as for about three years we have imitated the Americans in thisre-
spect. * * * Lostinastonishment, we stand before thelarge model
of the Fish Hawk, a large steamship specially constructed by the Amer-
ican Government for purposes of pisciculture. * * * With all our
piscicultural efforts we must confess that we felt very small when view-
ing this grand American exhibit, and the magnificent results obtained
in America are a sufficient guarantee that this is no ‘American humbug”’
Yor the present weo can certainly do no better than to strain every nerve
and imitate the example set us by the Americans.”
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The juries of the Fishery Exhibition of Berlin in their official report
remark:

“ We must thank America for the progress which fish culture has made
during the past decade, and the new inventions through which this
progress has been accomplished were very fully shown at the Ex-
hibition. The American section was therefore in the highest degree
instructive and interesting to every practical fish-culturist.”

BrLGcIuMm.—The Hon. E. Willequet, in a speech before the Belgian
Chamber of Deputies recently, remarked :

« Heretofore there has been no thought execept regarding the fishery
in our rivers and their tributary streams. There is another fishery
* #» » ywhich is carried on in the lowest parts of our rivers, in the
IEscant and in the Meurs. Now, thisisa source of wealth which is most
completely slighted and yet is exceedingly valuable. T could attest by
statements emanating from the highest authorities that with a slight
expense these water-courses could be peopled at will with excellent
fishes. In America this is done every day, Z2he great Commission of
Fisheries established by the United States Government has led to positive
results which can be verified at any time.”

FRANOE.—M. O. Raveret-Wattel, the principal French authority on
pisciculture, in a recent essay writes:

“To this day pisciculture has nowhere produced results which can be
compared with those obtained in the United States. In no other country
has this industry attained to the same degree of development, perfection,
and success. But it must also be said that perhaps no other nation has
so fully understood the great importance of pisciculture and that in no
other country have such great efforts been made. Nowhere, certainly,
has so much been accomplished by private enterprise; nowhere has the Gov-
ernment given so much enlightened care to the rational cultivation of the
waters, and afforded such cfficient protection and generous.encouragement.™

SpAIN.—Capt. Andres A. Comerma, of the Spanish navy, comment-
ing on the methods of fishing and fish culture as shown at the London
Exhibition, wrote: :

“It would be necessary to write a voluminous work were I to attempt
to discuss in detail the exhibition of these methods, which are unequaled
elsewhere in the world, and which show how this young and vigorous
nation, the United States, is pressing forward in competition with Europe,
surpassing in many things even England, Germany, and France, who to-
gether formed the vanguard of progress in olden days.”

ItALY.—In the official report of the Ltalian commission to the Berlin
Ixhibition it is remarked :

“The juries very justly awarded the first prize of honor to Prof.
Spencer Baird, Secretary of the Smithsonian Institution and head of the
United States Fish Commission, a man of most indefatigable energy,

* Bulletin mensuel de la Société nationale d’acclimatation de France, 3, IX, 1882;
p. 69, '
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who, although absorbed in important public duties, has found time to
devote a part of his life to science.”

14. THE CAUSES OF THE SUOCESS OF THE UNITED STATES FISH
COMMISSION.

To what elements of strength does the United States Fish Commis-
sion owe its long-continued success$ It may seem a waste of paper to
try to answer this question, but at the risk of seeming verbose I venture
to make the attempt. '

(1) The work of the United States Fish Commission owes its value solely
and entirely to the fact of its being based upon an extensive and long-contin-
ued system of scientific investigations, for the purpose of discovering un-
known facts, the knowledge of which is essential to the welfare of the
fisheries, the economical management of the national fishin g resources,
the success of fish culture, and the intelligent framing of fishery laws.

The resolution establishing the Commission requires that its head shall
be a civil officer of the Government, whose services shall be at the com-
mand of the President, and who possesses proved scientific and practi-
cal acquaintance with the fishes of the coast, thus formally fixipg its
scientific churacter. |,

The work of the Commission is and has always been under the direc-
tion of eminent and representative scientific specialists acting as heads
of its several divisions, and the employés, with the exception of a very
limited numberof clerks, are trained experts, usually scientific students—
80 exact and special is the training required even for subordinate posi-
tions, that in a majority of cases each man employed is the only man
in the country who understands and can performn his own individunal
work, '

The character of the scientific work has been determined from the
start by the intimacy of its affiliation with the Smithsonian Institution,
famous throughout the world as a nursery of scientific enterprises. No
organization in the United States not so affiliated, could by any ordinary
means have secured the co-operation of 80 many master-workers, whose
aid has been 80 important to the success of its plans.,

(2) The successful application of scientific methods of work has always de-
pended upon the entire freedom of the service from departmental routine.*

d Sinczs the preparation of this paper has been begun the writer has hoen informed
that there is a feeling in some official circles in favor of the subordination of tho Fish
Commission to some one of the Exocutive Departments of the Government.

The chief argument in favor of such a change is said to be based upon the idea that
overy branch of governmental work should be in sorme way under the surveillance of
a Cabinet officer. Without attempting to antagonizo this view, I shall attempt to
show that this policy is by no means a general one, and that the Fish Commnission is
oue of the biranches of the service which would lose more by such transfer than it
could possibly gain.

In tho first place, let us review the statug of the offices of the Government which are
not snbordinated to any Excentive Department.

Chief wmony them is the Agricultural Depurtinent.  This is sitply a bureau or
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Much of the work is now done by volunteers, in addition to duties
clsewhere in colleges, scientific institutions, and other departments of
government, and in their own time. This is especially true of the
heads of scientific departments, whose services money alone would not
secure, and not less so of many of the besf younger workers, who serve
the Commission at extremely low rates of pay for the sake of the ad-
vantages they have for preparing themselves to hold scientific positions
elsewhere. " No regular force outside of the staft is kept up throughout
the year, und at certain seasons four times as many inen are employed
as at others. With the departmental system of regular appointments
and graded salaries the cost would probably be twice as great as it
now is. ‘ .

Furthermore, the system of appointments necessarily in vogue in
an executive department, with the periodical changes of assignment,
which are customary in some of them, would prevent the greatest effi-
ciency in work. We are accustomed to consider the English civil serv-
ice to be one of the best in the world, to praise its efficiency, and to
hold it up for emulation. Efficient it may be in departments where rou-
tine work is the chief occupation of the officials, but it sometimes falls
short in the matter of organizations requiring special qualifications in

commission corresponding in every essential respect to the United States Fish Com-
mission. It is proposed to make it a cabinet office, but this has not been done. Other
offices of » similar character are the National Board of Health, the Civil Service Com-
mission, the United States Tariff Commission, the United States Fish Cominiseion,
the Government Printing Office, the Library of Congress, the District Government,
Congress itself, tho Smithsonian Institution, National Academwy of Scicuces, &c. All
theso bodies are distinot and separate in their organization and responsiblo in part to
the President and in part to Congress, but they are not related in any way to a Cabi-
net officer. The United States Fish Commission exactly corresponds to its title, and
is o commission to do certain things ordered by Congress. 'Lhe Copmissiover is ap-
pointed by the President, and makes his report directly to Congress, and may bo in a
certain way considered a Congressional official. Thero is a Senate Committee on
Fish and Fisheries which is related to the United States Fish Commission, and I pro-
sumo in time thore will bo a committee of the same character in tho Honse having
direct relationship toit. The Civil Service Commission is related in a similar munner
directly to the President, and very properly is not placed in immediate connection
with any Department, as it regulates and controls them all.

The Tish Commiission, as has been stated, is authorized by Congress to call upon
any Department for aid in its work, which has always been readily and promptly
granted. To place it under oue Department rather than anothor would be to confino
its relationships entirely to that Depurtment, as the others would no longer render
thio same ready assistance.

If the Fish Commission is to be subordinated to any Department, it should be by
all means to the Smithsonian Institution, which is the only branch of the Government
to which it is akin in purpose and method. That it is scientific and not exccutive in
its methods has already been shown, Dopartmental subordination always dampens
the enthusinsm and stiflos the energy of scientific workers, though many Department
officors in their individusl capacities do excellent work. Especially unfortunate
would be ,subordination to a division of the Government whoso interests, so far as
science ig involved, are naturally and necessarily in lines quite at variance with the
biological investigation for which the Fish Commission was organized.
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their membership. Let me quote a few words from “Fairplay,” a Lon-
don journal of considerable prominence. After discussing the make-up
of our Fish Commission somewhat at length, the editor, speaking of the
head of one of the divisions, continues: ¢ Such is the man our practical
cousins across the Atlantic bave put on a public commission; his sole
recommendation being that®he is thoroughly fitted for the post. In
England we should have given the post to a Government clerk, or ex-
private secretary who had established a claim upon some minister, a
troublesome M. P., or perhaps a ¢ younger son.” Whether all or either
of these had the remotest knowledge of fishery matters would be prob-
ably the last consideration that would have been considered a recom-
mendation for the post.” (“Tairplay,” October 5, 1883, p. 490.)

The usefulness of the Commission depends iu great measure upon the
rapid dissemination of knowledge concerning fish, fisheries, and fish
culture, through its reports and bulletins. Delay would undoubtedly
result from snbordination to an executive department, and supervision
by a purely executive head would cramp the movements and dampen
the enthusiasm of the contributors to these serials, and reduce them to
the uninteresting level of the ordinary executive report, such, for in-
stance, as that of the Canadian Fishery Commission, which consists
chiefly of financial statements and files of official correspondence.*

The methods of a scientific commission cannot be replaced by those

*Although the publications of the Fish Commission are undoubtedly highly appro
ciated, it seems to ine doubtful whether their importance to science and to technology
is thoroughly understood. I would advise those interested to examine carefully the
classified list of Fish Commission papers recently published by Mr. Smiley inh the Bul-
letin of the Fish Commission, for 1883, pp. 1-84. Y¥'rom this list it appears that as &
result of ten years’ work 963 separate contributions have been'printed.

Having quoted the opinions of European authorities upon the other branches of the
Fish Commission work, I cannot refrain from repeating here what has been said about.
one of its recentepublications by ¢ Nature,” the leading scientific weekly of England.

¢ UNITED STATES COMMISSION OT FISH AND FISHERIES.
‘““Part vii. Report of the Commissioner for 1879.

‘“The contents of the present volume, embracing details of the work done by the
United States Fishery Commissioner for the year 1879, are quite as varied and oven of
greater interest, if that be possible, than the preceding reports. The specific objects
of the methodical inquiry whick has now been going on for over twelve years has
for its object to report progress in rogard to the propagation of food-fishes in tho
waters of the United States, as also to afford information as to the decrease in stock
of food-fishes. As has been alroady stated in the columns of Nature, in which pre-
vious reports have been reviewed, the inquiry which has been so long in progress is
being conducted in a thorough and searching way ; it embraces the consideration of
every topic calculated to throw light on the economy of the American. fisheries.
Nothing that can be deemed illustrative is neglected—the literature dovoted to the
natural history of food-fishes, or to descriptions of the fisheries of other countries,
especially those of Europe, has been largely utilized in preparing the reports, with
the result of making the volumes which have been issued a perfect encyclopmdia of
fishery information. Among the distinctive articles contributed to the present vol-
ume aro some of rare importance; we may refer to that by Professor Farlow on ‘The
Marine Algm of New England,’” which is both interesting and exhaustive; it extends
20 210 pages of the volume now beforo us, and is illustrated by a series of well-
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o-f one of the bureaus of an execntive departmenﬁ. Except in the divi-
sions of records and accounts routine is reduced to a minimum ; and,
indeed, the amount of clerical work is very small. Any kind of depart-
m.ent-a.l routine would be prejudicial to the service, particularly of that
kind which would trammel the action of its presiding officer. ‘
. In support of this statement, let us examine the condition of affairs
in England. The fishery interests of the nation, so far as inland waters
are concerned are assigned to the home office, and Her Majesty’s inspec-
tor of salmon fisheries occupies a desk in one of the imposing depart-
mental structures at Whitehall. Following the example of the United
States an eminent zoologist, the president of the Royal Society, Pro-
fessor Huxley, occupies this position, which correspouds, in England,
more nearly than anything else,to our Commissionership of Fisheries.
Bound hand and foot by departmental routine, Professor Huxley, whom
no one can accuse of lack of originality in conception and enterprise in
execution, has, duriug his three years of office, done nothing in any wise
different from what was done by his predecessor, who was not a man
of science—nor could he if he were to try. _

Holland, Germany, and Norway, are the only Buropean nations which
exhibit intelligent enterprise in the consideration of fishery questions
in general, although fair work is done by Sweden and other countries
in the treatment of limited special branches of this industry. These
three countries are, it should Le noted, the ones in which special com-
missions, independent, in a measure, of administrative control, have
been organized.

In Germany, which leads the van, the functions of the German Fish-
ery Union (Deutscher Fischerei Verein), and of the commission for the in-

oxecuted drawings. Amnother paper of importance, full of curious information, is that
of Mr. A. E. Verrill, ‘On the Cephalopods of the Northeast Coast of America;’ it is
also profusely illustrated with fine drawings. ‘The Propagation of the Ecl’ is a
contribution which is sure to attract attention; the article is by Dr. Otto Hermes,
and was read before the German Fishery Association. Although brief it contains
many features of interest in connection with the natural history of the c'urious animal
of which it treats, and describes most distinctly the differences of the two soxes. The
author of this paper announces that the old eels, beth males and females, die soon
aftor the spawning season; ‘the extraordinary rapid dovelopment of their organs of
generation exhausts them to such 4 degree that they die soon after having spawned.’
This is the reason why they are never seen to return to the rivers. Among the mis-
colluneous contents of the present report will be found instructive essuys on the food
of marine animals, by Prof. K. Mobius. In the appendix will be found a very readable
account of the herring fisheries of Iceland, as also.a short treatise on the fisheries of
the west coast of South America. One of the most important scientific papers which
i given is one containing & reprint of & series of extracts from the investigations of
the Commission for the Scientific Examin{mon of the German Seas; it contains much
that will prove of interest Loth to naturalists and economists. It maey be sufely said
alike of the present and the preceding reports, that they contain a mass of ifgforrftation on
Sish and figheries of a kind which has never beon before brought to a foous, and in ifam'?ng
such a guide to all interested the United States Government kas sct us an e:ram?le which we
ought at once to follow. The volume is published at Washington, and is. printed at the

Government Printing Office.”
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vestigation of the German seas (Ministerial-Kommission zur wissenschaft-
lishen Untersuchuny der deutschen Meere zu Kiel), taken together repre-
sent practically the two divisions of the work of the United States Fish
Commission, namely : ¢ Propagation and investigation.”

The lutter body is composed of u commission of seientitic men, whose
head is appointed by the Government ; is carried on with Government
tunds, but is not in any way subjocted to Government conrtrol, the cen-
tral headquarters beiny at Kiel instead of Berlin.

The Fischerei Verein is a private body, under the patrounage of the
Emperor, and with funds partly furnished by the Govérnment, and
having also the general dircction of the National Fish Cultural Society
at Huningue. This, also, is 1ot a bureau of any Government depart-
ment, but managed entirely by its own officers. It is the only Euro-
pean fisheries established that has so far constituted a thoroughly suc-
cessful experiment.

The Netherlands Cominission of Sea Fisheries (Collegic voor de Zee-
visscherijen) is a body of fifteen men, chiefly workers in science, occupy-
ing a responsible position in the national economy, their function being
¢ to advise Government in all snbjects connected with the interest of the
fisheries.” During the twenty-five years of its existence, says its his-
torian, ¢ the commission has constantly been consulted by Government
on the different measures that might be beueficial, or on the abolition of
others that were detrimental, to the fisheries.”

The Society for the vaelopmeut of Norwegiau Fisheries (Selskabet
Jor de Norske Fiskeriers Fremme) is an organization independent of the
Government, and electing its own officers, but receiving large grants
from Government to carry on work precisely similar to that of our own
Commission. In 1882-°83 these grants amounted to 49,000 kroner.

(3.) Co-operation with organizations and individuals outside of the or-
ganization itsel)’ has heen carried on to the very great advantaye of this
work, and has enabled the Commissioner to accomplish very much more
than wonld otherwise bhave been practicable with the means at his dis-
posal.

This policy, which has been carried out by the I'ish Commission to &
very much greater extent than by any other governmental organization
save the Smithsonian Institution, is an extension of the time-honored
policy of the Smithsonian Institution, and applied by means of experi-
ence gained in its service by those who have been employed inter-
changeably in the two establishments,

This co-operation is varied in character. In some instances it is re-
ciprocal, being carried on with persons who are interested in accom-
plishing the same end, and who share i the benefits of its accomplish-
ment. Of this character has been the affiliation of the Commission to
scientific institutions and individual investigators, who, as has already
been stated, are willing to aid in the work for the sake of the oppor-
tunities for study and publications which they receive. Of this character
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also has been the relation of the Commission to the National Museum,
both establishments being equally concerned in the acquisition of ma-
terial illustrating the natural history of our waters and the methods of
the fisheries; the former for purposes of immediate study, the latter for
permanent preservation and exhibition. . .

Of this nature, too, has been the relation of the Commission to similar
organizations abroad, resulting in the interchange of publications and
experience, and the exchange of native species of fishes for experi-
ments in acclimatization and fishery apparatus for introduction. Co-
operation of this kind has been and is sustained with every nation in
Europe.

The moral influence of such international comity is not to be slighted.
1 am tempted in this place to quote from a speech recently delivered in
the Belgian Chamber of Representatives by one of its prominent mem-
bers, M. Willequet:

‘“On the subject of the fisheries,” he remarked, ¢ new relations have
recently sprang into being between different Governments. ‘We notice
a kindness and disinterestedness and eagerness to oblige, which have
not hitherto been a characteristic featyre of these reciprocal relations.
There are being carried on to-day between the United States, France,
Switzerland, Italy, and England exchanges of fish eggs and fry
which attest a cordiality most remarkable and most profitable. Not a
year passes that the North Americans do not make important shipments
of fish in every direction, and they not only make presents of them to
other countries, but send persons to accompany each lot in order that
they may arrive in the best condition.”

Of this character, too, has been the relation to the Interior Depart-
ment in connection -with the census work upon the statistics of the
fisheries, with the Department of State in connection with the conduct
of international exhibitions abroad, with the Navy Department in af-
fording training in scientific methods for young Naval Academy grad-
uates detailed for that purpose.

In co-operation of another kind the Commission has received more
than it has returned.

According to the provisions of its law of organization the Commis-
sioner is empowered to call upon any of the Executive Departments for
assistance, and very much has been done every year through the aid of
the several Departments which would otherwise have been impractica-

- ble.

Important relations of this kind have in past years, and are still
from time to time, kept up (1) with the Treasury Department, in con-
nection with its Bureau of Statistics, in counection with its life-saving
stations and light-bouses, where temperature observations are kept for
the use of the Oommission, and observations made upon the move-
ments of marine animals; also in the occasional facilities afforded by



1178 REPORT OF COMMISSIONER OF FISH AND FISHERIES.  [40]

the Secretary in connection with the use of revenue cutters and coast
survey vessels, and in the occupation for many years by the Commis-
sion of a portion of the wharf of the buoy station at Wood’s Holl; (2)
with the War Department, and in the military guard supplied to the
hatching station on the Sacramento River, and in the supply of ther-
_mometers for the use of coast observers of the Fish Commission; (3)
‘with the Navy Department, in the facilities afforded for the use of naval
vessels in thecoast work in past years; also in facilities afforded by the
Navy Department in fitting out Fish Commission steamers with offi-
.cers and men. .

Important benefits have been derived also from the courtesy of trans
portation companies, by whom eggs, young fish, and other property of
the Government have been carried from place to place at greatly re-
duced 'ra,tos, the charges being in many insiances entirely remitted-
In the fiscal year of 1884 concessions of this kind amounted to moreé
than $12,000.

Finally, the Commission co-operates in many enterprises in whieb
the benefit is entirely that of the other partner. Pre-eminent in this
class has been its relations to the various State commissions. By ref-
erence to the table above on page 18 it will be seen that the various
State governments had appropriated for fish propagation, up to 1882,
over $1,101,000, a sum considerably exceeding that appropriated by
the Federal Government for the same purpose, the total amount to the
middle of 1883 haviug been $1,190,955, of which about one-fourth musb
be credited to the account of the ocean fisheries inquiry and the con-
struction of the steamer Albatross, leaving a balance of from $750,000
to $800,0600 expended in fish propagation.

The success of the propagation work of the several States has for ten
years past depended in a large degre® upon a long-established system
of co-operation between the Commissioner of Fisheriesand the geveral
State fish commissions, some thirty in number, by whom the General
Commissioner is regarded as a general advisory and executive head-
The United States Cominission cannot operate in waters belonging to at
individual State, but can supply that State with fish to be planted by
its Jocal authorities, and has already accomplished very much in this
manner. Co-operation of this kind would not be easily practicable
under the direction of an Executive Department whose Secretary and
whose policy are frequently changing.’ :

Relations of this kind have also been kept up with the Departmenf’
of 3tate, in connection with the conventions and other deliberations
for the construction of fishery treaties, in which the staff of the Com-
mission have served as experts, with the Treasury Department in pre:
paring opinions upon the character of supposed dutiable articles ©
import, and with the War Department in connection with the erectio?
of fish ways by the Engineer Bureau, also with the Navy Departnleut'
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: 31 ﬁghe loan of the steamer Albatross for the work of the Hydrograplic
ce.

15. OONOLUSION.

As early as 1869 all the essential features of the work, except, that of
th'e Propagation division, were put into operation by the present Com-
wissioner, at Wood’s Holl, on the southern céast of Massachusetts, at
his own private expense. The following year his own resources were
re-enforced by a grant of $100 from the secretary of the Smithsonian
-Iustitut.ion. In 1871 Congress allowed him $5,000 for current expenses
In an investigation of the fishery dispute then existing in Southern New
England.

From this beginning has grown up the Fish Commission, an institu-
tion peculiarly American in its conception, and without a parallel in any
other governmental organization.

It has achicved a world-wide reputation for its enterprise and origin-
ality of method. Itswork is better appreciated abroad than in the United
States, and at the International Fisheries Exhibitions at Berlin and
London—at the former with eighteen sister Governments competing ;
at the latter with thirty-five—carried away a majority of the prizes for
Supremacy both in scientific method and practical results. Throughout
Europe the Fish Commission is being held up as one of the most strik-
ing evidences of the public spirit, intelligence, and liberality of the
American nation.

“It is a matter of peculiar gratification,” remarked the Hon. Samuel
8. Ooz, of New York, in u recent speech in the United States House of
Representatives, ¢ that even as late as the 9th of February, 1871, Con-
gress passed a general and generous law providing for investigations
as to the diminution of our food-fishes; and that at the same time it
took measures for their increase and distribution. It is also a matter
of congratulatign that the resolution establishing the office of Commis-
sioner of Fish and TFisheries led the way to the selection of Professor
Baird, who has not only assisted as Secretary of the Smithsonian Insti-
tution in the increase and diffusion of knowledge among men, but who
bas also increased and diffused both fish and the knowledge thereof
among men, women, and children in forty States and Territories, not to
speak of what he has done in the way of international exchange,.

“That he carried off the highest of the honors at the Berlin exhibi-
tion, that our country won the highest prizes in London, and that these
glories have inured to the general welfare, is not the Jeast among the
benefactions which science in its practical application has showered
upon the people of this country, and which they have gladly shared with
the millions of other lands. Let the good work go on! Let Congress
“Dpropriate its generous aid to the hatching stations and ponds where
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science is doing this grand and useful work! Let the eulogy of Professor
Huxley upon the ingenuity, energy. and scientific knowledge of Pro-
fessor Baird and his assistants find a general echo in our homes, as wel
as here and now, to the end that something of that praise which come$
after our labors are done may greet these fishers in the waters of science
while they are in full hope, faith, and life to enjoy our laudations!”*

* Congressional Record, May 12, 1884,
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