REPORT OF THE COMMISSIONER.

A —GENERAL CONSIDERATIONS.
1.—INTRODUCTORY REMARKS.

The present volume (for 1883) constitutes the eleventh of the series
of annual reports of the work of the United States Fish Commission a8
prdered by Congress, and is intended to give an account of the proceed-
Ings of the Commission in its various divisions.

With the completion of the buildings at Wood’s Holl the Commission
hopes to be ready to carry out, on such scale as may be authorized by
Congress, the various functions intrusted to it.

With the acquisition, with the means provided by Congress, of steam-
ers capable of carrying on work in the ocean, as well as in the interior
waters, the possibilitics of usefulness bave become greatly extended,
and mnch has been attempted as well as accomplished. In additionto
the regular work of the Commission, it has become possible to do a
great deal for the advancement of science in general, especially by pros-
ecuting researches into the generdl natural history of the aquatic ani-
mz}ls and plants, either by persons officially connected with the Com-
missidn or by specialists to whom the facilities of the service are ex-
tended in the way of the use of boats, stations, and material.

The Commission has alsg made very large collgctions of aquatic ani-
mals, especially of fishes, shells, corals, crustaceans, starfishes, &c.,
and after submitting them to a careful investigation for monographic
research, and setting aside a full series for the National Museum, the
remainder has been made up into well-identified and labeled sets for
distribution to colleges, gcadergies, and other institutions of learning
throughout the United States. The educational advantages of this last
mea§ure have proved to Le of the utmost value, and are thoroughly ap-
Preciated by teachers throughout the country. Applications for these
sets are being continually received, and several hundreds of them have
already begn supplied, a number of persons being occupied for a good
part of their time in preparing to meet additional calls. There is noth-
g tha?t 80 much, increases the interest in natural history as the op-
53:2‘11)‘11“)( of examining actual specimens of rare and usually unpro-
a,nd( e specles‘, 1.n‘stead of depending upon descriptions or drawings;

a8 the possibility of obtaining these series becomes the better known,
H. Mis. 67—ii Xvir
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it is quite likely that all the resources of the Commission for making
collections, great as they are, will be fully taxed.

The calls for these specimens are usually made through the member
of Congress representing the district in which the institution'is estab-
lished ; or if made directly to the Commission, they are referred to the
member for his indorsement and recommendation. i

Some noteworthy features of the year 1883 were as follows:

1. The completion of the Albatross and her arrival in Washington,
March 24, fully equipped for service.

2. The use of the Albatross in studying the movements of schools of
menhaden, mackerel, and other ocean fishes.

3. The use of the electric light by the Albatross in submarine ex-
plorations.

4. A request from prominent men of Great Britain connected with the
International Fisheries Exhibition for an exhibit of the Albatross.

5. The loan of the Albatross, in compliance with a request of the Navy
- Department, for a cruise in the Caribbean Sea, the arrrangements for
which were completed during the year, although the cruise.did not com-
mence until January 4, 1884,

6. The employment of the Fish Hawk in hatching Spamsh mackerel
in the Chesapeake Bay.

7. The stranding of the Fish Hawk on Ocean Beach on the night of
July 13, and her recovery, without scrious damage, on July 18.

8. The transfer of 1and at Wood’s Holl, on April 20, from trustees (repre-.
genting the subscribers who furnished the purchase-money)to the United
States, and the beginnings of the erection of building thereon.

9. The commencement and vigorous prosecution of work on the pier
and breakwater at Wood’s Holl, for which money was appropriated by
Congress the preceding year. -

10. The opening of the Great International Exhibition at London,
May 1, and its closing on October 31, during which time a large ex-
hibit was made by the U. 8. Fish Commission, which attracted universal
attention.

11. The continuance of the investigation of the ocean fisheries by a
special committee of the United States Senate (Hon. E. G. Lapham,
chairman), with the co-operation of the U. 8. Commission, represented
by Mr. Marshall McDonald, and including the use of the Fish Commis-
gion steamer Lookout.

12. The perfecting of an arrangement with the Life-Saving and Light-
House Servmes whereby the keepers for the entire coast make tele-
graphic reports to the Commission of the stranded whales, porpoises,
and other forms of marine life.

13. The hearty co-operation of certain railroad corporations in the
work of distributing shad, carp, whitefish, &c., by transporting the Fish
Commission cars free of charge. Notably among these were the North-
ern Pacific, which moved a car loaded with carp from Saint Paul to
Portland, Oreg.; the Missouri Pacific, and the Atchison, Topeka and
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Santa Fé, which carried a car from Saint Louis through Arkansas and
Texas and back; the Flint and Pére Marquette, which furmsheddmany
free trips for the cars containing whitefish; the Utah Central and vari-
ous other companies.

14. The selection of a plan for a suitable fishway to be erected at the
Great Falls of the Potomac, and the accomphshment of the preliminary
surveys therefor,

15. The laying out of extensive experimental ovster-ponds at Saint
Jerome Creek, Md.

16. The success of Mr. John A. Ryder in the artificial propagation of
oysters at Stockton, Md.

17. The complem(’)n of an apron and other improvements at the Havre
de Grace station. .

18. The opening of the Cold Spring Harbor station by the New York
State commission, and its use by the U. S. Commission. -

19. The survey of the Columbia River and certain tributaries by Mr.
Livingston Stone, with the view to finding suitable localities for salmon
hateheries.

20. The suspension of work at the McCloud River salmon station,
the run of salmon having been seriously mtermltt(?d by the blastin g nec-
essary to the erection of the Northern Pacific Rallroad. along the river.

21. The increased production of whitefish at Northville and Alpena,
Mich., fully 100,000,000 eggs having been taken.

22. The mtroductlon of whitefish into Eagle Lake, Mount Desert
Island, Maine.

23, The concerted action of the State fish commissions directly inter-
ested in the fisheries of the Great Lakes and the protection of those
fisheries. .

24. The occupation of Fort Washington, on the Potomac, for shad-
hatching, permission baving been granted by tb.e Secretary of War.

25. The application of the method of transferring eggs of the shad to
a distance, in a moist condition, on trays, it having heretofore been nec-
essary to hatch the eggs at the stations and make the transfer of live
fish to a distance. line

26. Large run of shad in the Sacramento River, Cahforma, resulting
from the introduction of young in these waters a few years since by the
Fish Cominission. ) ‘

27. The great increase in productiveness of the ms.hore cod-fisheries,
due to the general use of cod gill-nets which were introduced by the
U. 8. Commission. -

28. The reappearance in Gloucester Harbor and at some other points
of young cod, believed to belong to a school hatched at Gloucester in
1878.

29. Efforts to hatch cod in New York from eggs taken at Iulton
Market.

30. The continued activity in the work of propagation and distribu-
tion of German carp.
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31. The successful importation from Germany of the blue carp.

32. The discoveries by a Fish Commission agent, Mr. James G. Swan,
in regard to the possibilities of an extended fishery on the Pacific coast
for the black cod, and its indorsement by New York and Bostou experts
as a valuable food fish.

33. The experiments of Mr. S. G. Worth in taking and hatching eggs
of striped bass, or rockfish, which give promise of very valuable results
hereafter.

A brief memorandum of what the U. S. Fish Commission hopes to
accomplish in time, in connection with its mission, is as follows:

1. In the department of investigation and research there is yet to be
carried out an exhaustive inquiry into the character, abundance, geo-
graphical distribution, and economical qualities of the inhabitants of
the waters, both fresh-and salt. The subject is practically 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 Commis-
sion it is expected that much progress will be made year by year, and
that the publication of the results and the distribution of duplicate speci-
mens to colleges and academies in the United States will be carried out
on a large scale, s0 as to meet a large and increasing demand from
teachers and students.

2. A second object, in connection with the sea figheries, is the im-
provement of the old methods and apparatus of fishing and the intro-
duction 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 cap-
ture of codfish has already revolutionized the winter cod-fishery in-
dustry in New England. Looked upon almost with ridicule by the
Gloucester fisherinen, when first brought to their notice by the Commis-
sion, these nets have come rapidly into use, until ats the present time
they represent the most important element in the winter fisheries, the
number of fish taken being not only much greater than heretofore but
the fish themselves of finer quality.

The ability to maintain a successful fishery without the use of bait is
of the utmost importance, in view of the fact that when cod are most
abundant bait is -almost unprocurable. Other forms of apparatus of
less importance have also been introduced, and a constant lookout is
maintained, by correspondence and other\vme, in connection with the
improvement of fishing machinery.

3. Another important point for consideration is that of 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
port of Gloucester, to say nothing of the total loss and wreck of the
fishing vessels and their contents. There has gradually developed in
connection with the mackerel and cod fisheries of New England a pat-
tern of vessel which, while admirable for speed and beanty of lines
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and of rig, is less safe under certain emergencies than the more substan-
tial and deeper vessel used abroad, especially in England and Scotland.

The subject of the best form of fishing-vessel has been intrusted to
Captain Collins, of the Commission, himself a most experienced fisher-
man, and, after a careful study of the boats of all nations, he has pre-
pared a model which is believed to combine the excellencies of both
English and -American vessels.

An appropriation will be asked from Congress for means to con-
Struct an experimental vessel and test its qualities; but until a sue-
cessful experiment has been made it will be difficult to induce the figh-
ermen to change their present form of construction. '

4. The fourth object of the Commission is to determine the extent and
general character of the old fishing localities and to discover new ones.
There is no doubt whatever that there still remain wany important areas,
faven in the best-known seas, where the codfish and halibut will be found
in their former abundance. There has never been any formal investi-
gation on this subject, and the banks that are known have been brought
to light purely by accident. It is believed that by a systematic research ]
and a careful survey the area of known grounds can be greatly extended.

There is very great reason to hope for successful results from this in-

fluiry in the waters off the Bouth Atlantic coast and in the Gulf of Mexico.
These regions, the latter especially, may be considered as practically
unknown, the few established localities for good fishing being in very
Small proportion to what must exist. It is here that the service of the
fishing schooner referred to above, if means can be obtained to build it,
Wwill be brought into play, and it is not too much to hope that an indus-
try will be developed that will represent to the Southern aud South-
Wwestern States the same source of income and occupation that the
mackerel, cod, and halibut furnish to the fishermen of New England.
) 5. There is .also much to be learned in the way of curing and pack-
Ing figh for general and special markets, The American methods have
8rown up as a matter of routine, and are adapted to only one class of
demand. There are, however, many modes of preparation which can
be made use of to meet the wants of new markets ; and thus we can
enter more efficiently into competition with European nations for Euro-
pean trade, as well as for that of the West Indies and South America.

A great advance has already been made toward this desired improve-
ment since the Centennial Exhibition of 1876, where many methods of
curing aud putting up fish were shown in the foreign sections that were
almost entirely unknown in America. Notable among these were the
breparations of sardines and other species of herring in oil, as well as
In spiced juices. Quite recently this industry has been well established
In Maine, amotnting 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 whole subject is receiving the careful consid-
eration of the Commission, and numerous facts bearing upon it have
been announced in its reports and bulletins.



XXII REPORT OJF COMMISSIONER OF FISH AND FISHERIES.

6. The work of increasing the supply of valuable fishes and other
aquatic forms in the waters of the United States, whether by artificial
propagation or by transplantation, although very successful, may be
considered as yet in its infancy.

It must be remembered that the agencies which have tended to dimin-
ish the abundance of the fish have been at work for many years and
are increasing in an cnormous ratio. This, taken in connection with
the rapid multiplication of the population of the United States, makes
the work an extremely difficult one. 1If the general conditions remained
the same as they were fifty years ago, it would be a very simple thing to
restore the former equilibrium.

At that time, it must be remembered, the methods of preservation
and of wholesale transfer, by means of ice, were not known, while the
means of quick transportation were very limited. Hence a small num-
ber of fish supplied fully the demand, with the exception, of course, of
species that were salted down, like the cod, the mackerel, and the her-
ring (including the shad). Now, however, the conditions are entirely
changed. The whole count;ry participates in the benefits of a large cap-
ture of fish, and there is no danger of glutting the market, since any
surplus can be immediately frozen and shipped to a dlstance or held
until the occurrence of a renewed demand.

Another impediment to the rapid accomplishment of the desired re-
sult is the absence of concurrent protective legislation of a sufficiently
stringent character to prevent unnecessary waste of the fish during the
critical period of spawning, and the erection or maintenance of imped-
iments to their movements in reaching the spawning grounds. Thisis
especially the case with the shad and the salmon, where the simple con-
struction of an impassable dam, or the erection of a factory discharging
its poisonous waste into the water, may in a few years entirely exter-
minate a sucecessful and valuable fishery.

Tt is to be hoped that public opinion will be gradually led up to the
necessity of action of the kind referred to, and that year by year a con-
tinued increase in the fisheries will be manifested. Even if this does

- not oceur as rapidily as some may hope, the experiments so far furnish
the strongest arguments in favor of continuing the work for a reason-
able time. A diminution that has been going on for fifty or more years
is not to be overcome in ten, in view of the increasing obstacles already
referred to. '

Among the species, an increase of which in their appropriate places
and seasons is to be hoped for, in addition to those now occupying the
attention of fish-culturists, are the cod, the halibut, the common mack-
erel, the Spanish mackerel, the striped bass, or rockfish, &c.

One of the most important, and at the same time among the most
promising, fish is the California trout, with which it is hoped to stock
large areas of the country. Its special commendations will be found
mentioned elsewhere.

Another fishery carnestly calling for assistance, and capable of re-



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XXIII

ceiving it, is that of the lobster, the decrease of which has been very
marked. The experiments of the Fish Commission suggest methods
by which the number can be greatly increased. Something, too, may
be done with the common erab of the Atlantic coast and its transfer to
the Pacific. Some kinds might also be advantageously brought to the
eastern portion of the United States from the Pacific coast and from
the European seas.

A subject of as much importance as any other that now occupies the
attention of the Fish Commission is an increase in the supply of oys-
ters.. In no department of the American fisheries has there been so
rapid and alarming a decrease, and the boasted abundance of this mol-
lus.k on the Atlantic coast, especially in Chesapeake Bay, is rapidly
belng changed to a condition of scarcity which threatens practical ex-
tern.nnation, a8 i8 almost the case in England. A fishing industry pro-
ducing millions of dollars is menaced with extinction, and needs the
o8t stringent measures for its protection.

The U. 8. Fish Commission has been very fortunate, through its
ag:ents and assistants, in making important discoveries in connection
with the propagation of the oyster, which are to be referred to hereafter;
imd it is proposed to establish several experimental stations for apply-

-10g the discoveries thus made, 80 as to constitute a school of instruction
and information to persons practically engaged in the business.

There are other shell-fish besides the oyster that will well repay the
trouble of transplantation and multiplication. Among these are sev-
era.l species of clams belonging to the Pacific coast of the United States,
which are much superior in size,in tenderness, and in excellence of flavor
to those on the eastern coast. Most of these are natives of Puget Sound,
and the completion of the Northern Pacific Railway is looked forward
to as a convenient means of transferring them to Eastern waters. The
common clams of the Atlantic coast are also fair subjects of experiment.

As might be expected, the correspondence of the Commission pre-
Sentg the usual increase in magnitude; requiring, of course, increased
service in briefing, registering, filing, &ec.*

* T ab‘le showing the number of letters received and wrilien and the number of fish applications
reoeived by the U. S. Iish Commission during the fiscal year ending June 30, 1883,

Letters rogistered. | Tigh appli. |, Lotal of
Months. t&ionsp})og, letters and

applica-
Received.| Written. | istered. gﬁma.

547 264 1, 507
534 4 1, 006
5688 406 1,818
602 1,093 8,441
721 2,970
930 1,880 8, 666
1,121 905 8, 627
1,050 774 8, 888
1,078 869 8, 662
1,046 784 8, 43;

786 169 , O
828 506 2, 860
0, 916 7,084 82,202
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The Commission lost, by the death of Mr. Frank 8. Eastman on
March 12, an accomplished engineer and draughtsman, to whom it .
owed very much in conuection with the planning and building of its
fish-transportation cars.

Although not at the time an employee of the Commission, but as hav-

ing formerly been in its service, it is proper to mention the dea,th of Mr.

O. M. Chase, on November 11. Mr. Chase, at the time of his death, was
superintendent of the fish hatchery of the State of Michigan, at Detroit,
and was engaged in collecting eggs of whitefish. Mr. Chase and a
party of his employees, while crossing a bay in a small boat during a vio~
lent storm, were drowned by the upsetting of the boat. He was one of
the most experienced fish-culturists of the country, having been trained
by Mr. Seth Green, and having been in his employ, and also in that of
the Fish Commission, before entering the service in which he met his
death.

The three-story building No. 1443 Massachusetts avenue, which was
leased 1n 1881, has continued to be occupied as an office by the Commis-
sion. The cowmmissioner lLas, however, continued to use for himself
and stenographer certain rooms in his private residence.

2.—PRINCIPAL STATIONS OF THE U, 8. FISH COMMISSION.

These stations have been mentioned in previous reports, and a full
explanation giveu of their generalcharacter. There avetherefore simply
-enumerated in the present report to serve as a convenient table of ref-
erence. The special work accomplished at each station for the year
will be given hereafter.

A.—INVESTIGATION AND RESEARCH.

1. Qloucester, Mass.—Capt. 8. J. Martin, in charge of this station,
continues his weekly reports of the produets of the off-shore fisheries
of that city, which have been collated and published from time to time
in the Bulletins of the Fish Commission.

Captain Martin visits every vessel on its arrival and obtains the
statistics of the catch during the voyage; and as there is no other
organization for obtaining these data, his figures are largely used in the
market reports of the Boston and Gloucester papers.

2. Wood’s Holl, Mass.—This continues to be the headquarters of the
Commission during the summer, and the chief locality for investigation
and research. It is also the summer station of the vessels of the Com-
mission.

The arrangements made for enlarging the work at this point w1ll be
more fully detailed hereafter.

3. Saint Jerome, Md.—This station is maintained for experiments in
oyster culture and the hatching of marine fish, especially of the Spanish
mackerel.
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B.—PROPAGATION OF SALMONIDA:.

4. Grand Lake Strcam, Me.—The propagation of the laudlocked'or
Schoodie salmon is carried on here on alarge scale, under the direction
of Mr. Charles G. Atkins. '

5. Bucksport, Me—Tho work of this station, also in charge of Mr.
Atkins, is primarily connected with the multiplication of Penobscot
salmon, .

6. Northvitle, Mich.—This establishment is principally concerned in
the hatching of whitefish, which are collected by Mr. F. W.. Clark and
his assistants, and at the proper time are either forwarded, in the con-
dition of embryonization, to distant points, or entirely hatchfad 031t and
the winnows transmitted to suitable localities. The stat}on is also
used for breeding the Eastern brook-trout and the California trout, of
which a good stock is maintained. Two new trout ponds were com-
Pleted in June. )

7. Alpena, Mich.—This station was established in 188? .for the wh%te-
fish service, as being conveniently near the best 1008:11tles ff)r t:.Lkmg
the eggs. It is kept as a feeder to the Northville station, which is the
main one. '

8. Baird, Shasta County, California—This station, on thc.McCloud
River, is devoted exclusively to the cultivation of the California salmon,
for which it is eminently adapted. ) )

9. Trout ponds near Baird, Shasta County, California.—This loga-lxty,
situated about 5 miles from the salmon station, is devoted to keeping up
a large stock of California trout to supply eggs for eastern waters. The
Wild character of the region may be readily understood from the fact
that the trout are fed on the meat of the black-tailed deer, as being the
cheapest food that can be supplied to them.

10. Wytheville, Va.—In view of the expense attendant upon the trans-
porting of the young Salmonids, such as California trout, broolf-trout,
landlocked salmon, &., from Northville, Mich., and other stations, to
distant points, especially the southern Alleghanies, it was conqluded
best to establish a station for hatching the same somewhero in .the
Mmountajns of Virginia, as giving convenient access to the prmcxpal
States having a4 water-supply fitted for the growth of such species.
The Virginia fish.commissioner had several years ago selected a locality
near Wytheville, Va., as the most eligible spot known to him, and where
an almost inexhaustible volume of cold spring water of the utmnost
burity was procurable. An arrangement was accordingly m:.lde to rent
this station for the purpose in question, at a reasonable price; and a
large number of eggs were sent there in the autumn of 1883, and suc-
cessfully hatched out. .

11. Cold Spring Harbor, N.Y.—For the purpose of hatclfmg eggs

of the salmon and of the whitefish for introduction into the rivers and
" lakes of Northern Pennsylvania, New York, and other adjacel.lt States,
arrangements were made to occupy, in part at least, the station of the






