REPORT OF THE COMMISSIONER.

A.—GENERAL CONSIDERATIONS.
1.—INTRODUCTORY REMARKS.

In presenting herewith the tenth of the series of annual reports upon
the work of the United States Fish Commission, being for the year 1882,
I hope to show a continued increase in the extent and efficiency, and, I
trust, utility, of its work.

A volume has been published annually, with a single exception, when,
for reasons explained at the time, the reports for the years 1873-'74, and
187475, were combined.

The establishment of the Commission in 1871 at the time appeared
to Le but a slightincident in the history of the country. As previously
shown the work first intrusted to the Commission was that of investi-
gating the alleged decrease in the food-fishes of the United States, and
it was not until the second year of its existence that action looking to-
wards the propagation of food-fishes, and their transfer to, or multipli-
cation in, the waters of the United States was ordered and authorized.

With the acquisition, by the favor of Congress, of steamers capable
of carrying on work in the ocean, as well ag in the interior waters, the
possibilities of usefulness have become greatly extended, and much
has been attempted as well as accomplished. In addition to tho regu-
lar work of the Commission, it has become possible to do a great deal
for the advancement of science in general, especially by prosecuting re-
searches into the general natural history of the aquatic animals and
plants, either by the Commission itself or by specialists to whom the
facilities of the service are extended in the way of use of boats, of sta-
tions, and of material, .

TheCommission has also made very large collections of aquatic animals,
especially of fishes, shells, corals, crustaceans, star fishes, &c., and after
submitting them to a careful investigation for wonographic research,
and setting aside a full series for the National Museum, the remainder
bas been made up into well identified and labelled sets for distribution
to colleges, academies, and other institutions of learning throughout
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 these sets are
being continually received, and several hundreds of them have already
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been supplied, a number of persons being oceupied for a good part of
their time in preparing to meet additional calls, There is nothing which
so much increases the interest in natural history as the opportunity
of examining actual specimens of rare, and, usually unprocurable,
species, instcad of depending upon descriptions or drawings; and as
the possibility of obtaining these series becomes the better known, it is
quite likely that all the resources of the Comwission for making collec-
tions, great as they are, will be fully taxed.

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

‘Some of the most noteworthy features of the year 18382 are as follows:

1. The appropriation made by Congress to supply the full amount
necessary for the construction of the new steamer Albatross and the
completion of the vessel.

2. The change in comnand of the steamers of the Fish Commission
by the transfer of Lieutenant Tavner from the IFish Hawk to the Al-
batross, and of Lieutenant Wood from the Lookout to the Fish Hawk.

3. The purchase and employment of a Herreshoff launch, No. 82 of
his series. .

4. The acquisition of land at Wood’s Holl for a permanent sca-coast
station.

5. The appropriation made by Congress for the improvement of
‘Wood’s Holl harbor by the construction of a pier and breakwater, to
be utilized indirectly in the interest of the Fish Commission and its oper-
ations.

6. The fitting up of the Armory buildiug as a station both for hatch-
ing and for the distribution of fish, and establishing it as tho central
‘Washington station; the bringing of a branch track from the Balti-
more and Potomac Railroad into the grounds, and their inclosure by a
substantial high fence; also the erection of a large storage-shed.

7. The appropriation by Congress for the participation by the United
States Fish Commission in the London Interpational Fisheries Exhibi-
tion.

8. The proposed action by Congress in regard to the construction of
a fishway in connection with the dam at the Great Falls of the Potomac.

9. The acquisition by the Commission of the control of the grounds at
‘Wytheville, Va., belonging to the Virginia State Fish Commission, and
the fitting them up specially for the hatching of California trout.

10. The transfer of the control of Saint Jeromes Station from the
Maryland Fish Commission to that of the United States.

11. The commencement, on a large scale, of preparations for thé arti-
ficial propagation of oysters at Saint Jeromes.

12, The practical completion of the work undertaken by the Fish
Commission for the census of 1880,



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XI1X

13. The order of Congress to print a large work in three quarto vol-
umes upon the fisheries of the United States.

14. The great expansion in the work of production and distribution
of the carp.

15. The practical extermination of the tile-fish in the North Atlantic.

These several points will be more fully discussed in their appropriate
places in the report.

A brief memorandum of what the United States Fish Comunission
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 oxhaustive 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
oxtent, and, so far as the ocean is concerned, has been scarcely touched.
‘With the powerful apparatus, however, at the command of the Commis-
gion, it is expected that much progress will be made, year by year, and
the publication of the results and the distribution of duplicate specimens
to colleges and academies in the United States be carried out on a large
scale, 80 as to meet a large and increasing demand with teachers and
students.

2. The second object, in connection with the sea fisheries, 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 cod-fish, has already revolutionized the winter cod-fishery in-
dustry in New England. Looked upon almost with ridicule by the
Gloucester fishermen when first brought to their notice by the Commis-
sion, 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 them-
selves 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
paintained, by correspondence and otherwise, in connection with the
improvement of fishing machinery.

Among the subjects to which the attention of the Iish Commission
has been directed is that of the best method of preserving nets in a
condition for continued use by preventing them from rotting.

Netting is usually treated by saturating it with some repellant sub-
stance, which prevents the moisture from remaining in the interstices
of the thread or causes it to dry morerapidly. The usual practice is to
soak the nets in a solution of catechu, tannin, or other astringent prep-

aration, or else to apply tar or asphaltum. Salting is also frequently
practiced.
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A material has lately been offered by Messrs. Horner & Hyde, of
Baltimore, which promises good results. Another preservative has also
been offered from California, but has not yet been received in sufficient
quantity to be tested.

An article by Professor Storer on this subject will be found in the
appendix.

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 beauty of lines and
of rig, i8 less safe under certain emergencies than the more substantial
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 econ-
struct an experimental vessel and test its qualities; but until a suc-
cessful experiment has been made, it will be didicult to induce the fish-
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 oues.
There is no doubt whatever that there still remain many important
areas, even in the best known seas, where the cod-fish and halibut will
be found in their old abundance.

There has never been any formal investigation on this subject, and
the banks that are known have been brought to light purely by acci-
dent. It is believed that by a systematic research and a careful survey
the area of known grounds can be greatly extended.

There is even inore reason to hope for successful results from this in-
quiry in the waters off the south Atlantic coast and in the Gulf of Mexico.
These regions, the latter especially, may be considered as practically
unknown, the fow 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,
will 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 and South-
eastern 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 fish for general and special markets. The American methods have
grown up as a matter of routine, and are adapted only to one class of
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demand. There are, however, many modes of preparation which can
be made use of to meet the wants of new markets, and thus cnter more
efficiently into competition with European nations for European trade,
as well as for that of the West Indies and South Amecrica.

A great advance has already been made toward this desired improve-
ment since the Centennial Exhibition of 1876, where many methods of
curing and putting up fish were shown in the foreign scctions that were
almost entirely unknown in America. Notably among these were the
preparations 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, 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 whole subject is receiving the careful consid-
eration of the Commission, and numerous facts DLearing upon it have
been announced in its reports and bulletins.

6. The work of increasing the supply of valuable fishes in the waters
of the United States, whether by artificial propagation or by trans-
plantation, 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 enormous ratio. This, taken in connection with
the rapid multiplication of the population of the United States, makes
the work an extremely difficult one.

If the general conditions remained the same as they were fifty years
ago it would De 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-
rings (including the shad). At that time a comparatively small quan-
tity supplied the demand for fresh fish, and it was easy to more than
meet the demand. Now, however, the conditions are entirely changed.
The whole country participates in the benefits of alarge capture of fish,
and there is no danger of glutting the market, since any surplus can
be immediately frozen and shipped to a distance or lield until the oceur-
rence of a renewed demand.

Another impediment to the rapid accomplishment of the desired re-
sult is the absence of concurrent protective legislation of a sufliciently
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. This is
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
lt§ poisonous waste into the water, may, in a few years, entively exter-
minate a successful and valuable fishery.
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It is to Le 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 occur as rapidly 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 the increase of which in their appropriate places
and seasons is to be hoped for, in addition to those now occupying the
attention of fishculturists, are the cod, the halibut, the common mack-
erel, the Spanish mackerel, the striped bass or rock-ﬁsh, ote.

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 spcclal commendations will be found
mentioned elsewhere.

Another fishery earnestly calling for assistance, and capable of re-
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 commen crab of the Atlantic coast and its transfer to the
Pacific. Some kind might also be advantageously brought to the east-
ern 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 I'ish 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-
lusk on the Atlantic coast, especially in Chesapeake Bay, is rapidly
being changed to a condition of scarcity, which threatens practical exter-
mination, as is almost the case in England. A fishing industry pro-
ducing millions of dollars is menaced with extinction, and necds the
most stringent measures for its protection.

The United States I'ish Commission has been very fortunate, through
its agents and assistants, in making important discoveries in connection
with the propagation of the oyster, which are to be referred to hereafter;
and it is proposed to establish several experimental stations for apply-
ing the discoveries thus made, so as to constitute a school of instruction
aud 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-
eral 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
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common clams of the Atlantic coast are also fair subjects of experi-
ment, i

The continued increase in the correspondence of the Commission, re-
ferred to in the Report for 1881, has been very strikingly manifested
during the year 1882, in which the number of official letters written (ex-
clusive of filled blanks and circulars) amounted to over seven thousand
as compared with fifty-six hundred in 1881. Letters received were over
eleven thousand, nearly all requiring some attention. A large part of
this correspondence is attended to by circulars, but as explained these
are not included in the account of letters written during the year.

The new office of the Fish Commission (1443 Massachusetts avenue)
has proved to be a very great convenience, allowing a much better class-
ification of work and more ample accommodations for archives, records,
drafting tables, etc. The building is fully occupied by the Commission,
and in another year an additional story will be needed to meet expected
requairements.

It is with great regret that I have to record the death, on the 22d of
January, at an advanced age, of Mr. H. E. Rockwell, the secretary of
the Commission, who had been connected with the Commission from its
beginning,in 1871. At that time he was an employé of the Burcau of
Tducation, but was enabled to give part of his time to the Fish Com-
mission. In the course of the next year, however, Lis services were en-
tirely engrossed by the Commission, and up to witbin a day of his death
he was, with few exceptions, at his post, and actively engaged in his
duties.

During the summor of 1881 he was seized with a slight paralytic at-
tack, from which, however, ho fully recovered sufficiently to resume his
labor, after a few months interval,

Although not actually in the service of the United States TFish Com-
mission, yet, as having been closely related to it by many years of cor-
respondence and of hearty co-operation, I cannot omit referring to the
loss which fish culture has experienced in the death of Mr. B. B. Red-
ding, for many years one of the fish commissioners of California.

Mr. Redding was the pioneer of all the work done in the State in con-
nection with the subject of fish culture; not confining himself to the
ordinary routine, but busying himself in gathering in from all quarters
whatever he thought might benefit the fishery interests of his State.

To him was due nearly all the important measures in connection with
the State service, and notably the transfer of shad to the Suacramento
River in 1876 ; of black bass and other eastern fresh-water fishes, and
of striped bass, lobsters, tautog, etc.; the arrangement for keeping up
the supply of salmon in the Sacramento River, with the aid of the United
States Fish Commission ; the preparation of ponds for the cultivation
of the gourami, ete.

He personally superintended the transfer to California of the first

stock of carp given to his State by the United States Fish Commission
in 1879.
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2,—PRINCIPAL STATIONS OF THE UNITED STATES FISH COMMISSION.

The stations of the Commission enumerated in the last report were,
for the most part, occupied during the past year. It may, however, be
well to enumerate them again., Classifying them as before, the list ig
as follows:

A.—INVESTIGATION AND RESEARCH.

1. Gloucester, Mass.—Capt. S. J. Martin, in charge of this station,
continues his weekly reports of the products 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 cateh 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.

Ever since the establishment of the Ifish Commission station at
Gloucester in 1878, the Commission has kept an office on Fort Point
wharf for the collection of facts and specimens, and for constituting a
convenient medium of communication between Captain Martm, the
agent of the Commission, and the fishermen generally.

Some question having arisen as to the lease, the quarters in question
were given up, and the work has since been performed by Captain Mar-
tin without any special headquarters.

2. Wood’s Holl, Mass.—This continues to be the chief summer locality
for investigation and research and the summer station of tho vessels of
the Commission.

The arrangements made for enlarging the work at this pomt will be
more fully detailed hereafter.

3. Suaint Jerome, Md.—This station is maintained for experlments in
oyster culture, and the hatching of marine fish, especially of the Spanish
mackercl. 1t was first established by Maj. '1‘. B. Ferguson, ag a com-
missioner of Maryland, but after a time was operated jointly by the
Maryland and United States Commissions. Ou the 24th of April, 1882,
however, it was formally transferred to the United States Commnission,
and the liabilities of the lease from Mr. John W. Wrightson assumed.
All the property of the Maryland commission was purchased at a fair
valnation.

B.—PROPAGATION OF SALMONIDZ.

4. Grand Lake Stream, Me.~—The propagation of the land-locked
salmon is carried on here on a large scale under the direction of Mr.,
Charles G. Atkins.

5. Bucksport, Me.—The work of this station is primarily connected
with the multiplication of Penobscot salmon, although 1,000,000 eggs
of the whitefish sent from Northville, Mich., were hatched here and
placed in Eagle Lake, on Mount Desert, at the request of Mr. Mont-
gomery Sears.

6. Nortiville, Mich.—This establishment is principally concerned in
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the hatching of whitefish, which are collected by Mr. I'. W. Clark am'l !ﬁs
assistants, and at the proper time are either forwarded, in the condition
of embryonization, to distant points or entirely hatched out and the
minnows transmitted to suitable localities. The station is used also for
breeding the Eastern brook-trout and the California trout, of which a
good stock is maintained. A supply of earp is also kept here for distribu-
tion to convenient localities.

7. Alpena, Mich.—This is a new station, established during the pres-
ent year, for the whitefish service, as being conveniently near the best
localities for taking 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 the McCloud
River, is devoted oxclusively to the cultivation of the California salmon,
for which it is eminently adapted.

9. Irout ponds near Baird, Shasta Oounty, California.—This locality,
sitnated 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 suppli\ed to them.

C.—PROPAGATION OF SHAD.

10. Havre de Qrace, Md.—The tranpsfer of work from barges anchored
in Spesutie Narrows to an artificial island situated near Havro de Grace
has vastly increased the facilities for fish propagation, and it is expeeted
that when the station is completely equipped an enormous addition to
the number of shad produced will take place.

11. Washington, Central Station.—This station, established in the old
armory building, was greatly extended in its scope in 1882, and now con-
stitutes the principal point, both for hatching shad and several other
fish, and for their distribution by cars to distant parts of the country.

12. Washington Navy-Yard.—Work at the navy-yard is prosecuted by
permission of the Navy Department and the courtesy of the comman-
dant of the Yard. ,

13. Avoca, N. C.—This station was not maintained during the present

year, but was occupied by the North Carolina fish commission with great
success. ‘ )

D.—PROPAGATION OF CARP.

14. Monument Reservation, Washington.—This is the principal station
for the production of carp. The varieties cultivated are the leather and
mirror carp. Golden ide and tench are also raised in considerable num-
bers.

156. Washington Arsenal Grounds.—Cultivation at this station is con-
fined to the scale carp.
Fuller details in regard to the work and results of all these stations

will be found under the head of the specific work for which they are
maintained.






