REPORT OF THE COMMISSIONER.

A—GENERAL CONSIDERATIONS.

1.—INTRODUCTORY REMARKS.

The present report is intended to include an account of the operations
of the United States Fish Commission for the calendar year 1878,
although the history of a portion of its work, especially that connected
with the propagation of salmon, is continued to the date of the actual
planting and disposition of the young fish in 1879. It constitutes the
sixth volume of the series, although relating to the eighth year of the
oxistence of the Commission,

As in previous years, the history of the work of 1878 shows a con-
tinued increase in thescale of operations, commensurate with theincreased
appropriations made by Congress. This, however, has involved no
material addition to the expense of the management, the clerical force
remaining the same, notwithstanding an enormous increase of corre-
spondence, especially with the fish commissioners of States, fish culturists,
and generally persons interested in having private or publio waters sup-
blied with the fish covered by the work of the Commission. )

In the accompanying reports, the operations of the Commission will
be treated, ag heretofore, under two heads—Inquiry and Propagation.

Under the former is included the history, condition, and statistics of
the great fisheries and the proper methods of prosecuting them; and
With this are closely connected questions as to the natural or adventitious

causes influencing the abundance of fish and the methods by which such
abundance may be increased.

Under the second head is given the history of measures taken to ac-
tually increase the supply of desirable fishes in particular waters, either
by artificial propaga;

tion, or by transfer from other localities, or both
combined,

The first-mentioned division of the work, including research into the
character of the fishes belonging to the North American fauna, has been
in charge of Mr. G. Brown Goode, assisted by Dr. T. H. Beau. The
collection and investigation of warine invertebrates has been conducted
by Prof. A. B, Verrill, assisted by Mr. Richard Rathbun, Mr. Sanderson
Smith, and Mr. Warren Upham,  The work of propagation of food-fishes
Was under the superintendence of Mr, James ‘W, Milner, assistant com-
Inigsioner, aided by Mr. Frank N. Clark, and with the very valuable co-
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operation of Mr. T. B. Ferguson, Fish commissioner of Maryland. To
all these gentlemen I am under great obligations for efficient assistance
in carrying out the objects of the Commission, To Dr. Farlow I am
indebted for an important research upon the peculiar reddening of salted
codfish, to which. further reference will:be made.

2.——OBJ:EOTS OF THE UNITED STATES FISH COMMISSION.

It had been my intention in this report. to go into very minute details
in explanation of the plan of research adopted by the Commission for
carrying out its objects- and- the actual results. that have been accom-
plished. This, however, will be more conveniently deferred until the
next report, which will chronicle some important changes; and I will
here present only a brief’ synopsis of the subject, in illustration of the
extent of the general programme and the amount of labor involved in
carrying it out; as also shadowing forth the benefit to American fisheries
to be hoped for as the result of such action. Not the least important
feature in the research is the securing of statistics for the propér treat-
ment of international questions connected with the common use, by the
United Stabtes and the British Provinces, of the waters of the North At-
lantic.

The results hoped for by the inquiries initiated or contemplated may
be summarized as follows::

1. The preparation of a series of reports upon the various groups of
aquatic animals and plants of North America, especially those that
havd a direct relation to the wants or luxuries of mankind ; these to be
published as monographs in successive volumes of the Commission, to be
illustrated by wood:cuts and' otherwise, as may be necessary for the
proper comprehension of the subject. The aim, of course, will be to pre-
sent the descriptions of the various species in intelligible phraseology,
and to add accounts of the habits and peculiarities of the species, with
their relation to each other and the physical conditions of their surround-
mgs This will include, among others, an illustrated history of the
various food-fishes of the United States, and towards which great
progress has bren made, especially in the preparation of & large number
of admirable illustrations, executed: by Mr. H. Ii. Todd.

2. The utilization of'the very extensive facilities at the command of the
commission in the interest of educational and scientific establishments in
the United States, by securing large numbers of 'specimens of aquatic
animals and plants which, after reserving the first series .for the Na-
tional Museum, will: be distributed, properly labelled, to colleges and
academies  and: scientific societies: A vast amount of material of this
kind has already been gathered, and is now in the hands of* specialists,
who are engaged’ in- preparing it for the treatment referred to. It is
hoped the coming year to distribute many lundreds of thousands of
specimens.

3. A complete account of the physical character and conditions of
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the waters of the United States, as to chemical composition, temperature,
&e., with special reference to their availability in nurturing the proper
species of food.-fishes, .
4. A history and description of the various methods employed in

North America, in the pursuit, capture, and utilization of ﬁshe§ a‘»nd
other aquatic animals, with suggestions as to imperfections of existing
methods and the presentation of devices and processes not hitherto
adopted in the United States. A careful study of all the circumstancfss
connected with this division of the proposed work of the Fish Commis-
sion has shown that an exchange of experiences may be of very great
Importance in improving the old fisheries and developing new ones. Sev-
eral methods of fishing employed in Burope and unknown in the Umtfad
States can be introduced to very great advantage ; but 80 far no special
effort has been made to bring this about. Among the noteworthy of
these is the system of beam trawling, so universal and so productive in
Europe, and by means of which the flat fishes, especially the turbot and
sole, are obtained in immense quantities, in otherwise unproductive local-
ities and at moderate cost, It may almost be said that there is a larger
investment in this fishery than in any other in Great Britain ; and yet it
is practically entirely unknown in the United States, its use having
been confined to the operations of the United States Fish Commission,
of Professor Agassiz, and perhaps the Ohicago Academy of Sciences.
There is no doubt that beam trawling will add enormously to the facili-
ties for procuring wholesome food at g very cheap rate. The sandy
coast of the United States, especially south of Cape Cod, is pre-emi-
nently adapted to the use of this apparatus, and there are thousands of
Square miles over which it can be carried with no possibility of exhaust-
ing the supply. . '

_Another method of fishing, in great part unknown, or at least unprac-
ticed in the Uniteq States, is that of taking codfish by means of gill-nets.
Gould this be introduced on our shores, especially in connection with the
vast schools of cod that come in winter on our coast to spawn, it would
relieve fishermen of their great embarrassment,.namely, that of procur-
ing bait. During the winter season it is frequently almost impossible to
obtain bait of the broper kind, and without which fish cannot be taken.
In the Loffoden Islands there is a fishery very similar to that referred
to, in which, during the winter, large numbers of fish are taken, one-half
of which, and these the finest and fattest, are caught.in gill-nets without
any bait whatever. The American methods of the treatment of fish in
preparation for market can also be greatly improved by adopting foreign
experience,

5. Statistics of the various branches of the American fisheries from
the earliest Procurable dates to the present time, so as to show the dt.a-'
velopment of thig important industry and its actual condition. There'is
10 nation 8o badly provided with such statistics as the United States;

and in the absence of: appointed methods of gathering them the task
oF ' .
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will be a very onerous one, but the later it is deferred the more and
more difficult will it be, with but little on record. Old men, still living,
alone possess the traditions in regard to the existence and progress of
many of our most important elements of the fisheries, and it has been a
special object of the Commission, at.its several stations, to find such de-
positories and to collect, by the help of a phonographer, all the facts
they can furnish, as also to overhaul old account-books and other memo-
randa more or less fugitive in their character. A great amount of such
history has already been secured, especially in regard to the mackerel-
cod-, and halibut-fisheries.

6. The establishment either by the general government or in connec-
tion with the States of a thoroughly reliable and exhaustive system of
recording fishery statistics for the future, to be combined annually and
published by some of the public departments of the government. -Some-
thing of this kind is done by the Treasury Department for a few branches
of the fisheries, but the result is necessarily inadequate and incomplete.

7, The bringing together in the National Museum not only of a com-
plete collection of the aquatic animals and plants referred to, but of illus-
trations of all apparatus or devices used in the prosecution of fisheries
at home and abroad, together with specimens of the results.

In the winter of 1874—'75 Congress made an appropriation to enable
the Departments of the Government to present at the International Ex-
hibition at Philadelphia a complete display of the resources of the United
States. A portion of this fund having been assigned to the Fish Com-
mission, the occasion was ombraced to commence such a collection as
that referred to. This was exhibited at Philadelphia and was highly
appreciated. Since that time every opportunity has been made use of to
secure additional objects of the same kind, showing the earlier and per-
haps obsolete methods and applications, as well as those that are now in
currentuse. To these have been added illustrations of the methods and
apparatus of artificial propagation of fishes, or of technical fish culture.

8. An investigation of the movements and habits of the various kinds
of fish, to serve as a basis of legislation, either by the general govern-
ment or by the States. ‘

It is very difficalt to establish data of this kind upon facts furnished
by any one State; it is only by considering the subject in its relations
to the whole country that arn equitable system of legislation can be
suggested. Dates and conditions that answer admirably for one part
of the country will be entirely unsuited to another, especially so far as
relutes to the periods during which fish should not be taken. The ques-
tion, too, of keeping open the natural channels of the water, 80 that
fish may ascend to their source, is one that will generally require the
action of the general government. .

Other inquiries involved are the introduction into the water of sub:
stances injurious to fish, either of a mechanical or chemical nature, &e.

A corollary to the above is the determination of the best form of
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fishways for the different conditions of Awerican rivers, of methods of
chemical or mechanical purification of the waters, &e. ) C

9. By means of the information to be thus obtained, it will be possible
to determine what regulations shall be made by the general government
or by the States in respect to close seasons or intermissions of capt_ul‘e;
the sizo of the fish to be caught, the enforeed use of fishways, regulations
as to introduction of refuse, &e. All this will require careful considera-
tion, so as to avoid infringing upon natural or vested rights, while doing
everything to the best interest of the community. o

10. The stocking the various waters of the United States with t'he
fish most suited to them, either by artificial propagation or transter,
and the best methods and apparatus for accomplishing this object.

3. ASSISTANCE RENDERED TOE COMMISSION.

The act of Congress authorizing the prosecution of the labors of the
United States Fish Commission instructs the Heads of the various de-
partments of the Government to render to it all necessary and possible
aid; and, as in previous Years, the most generous and liberal interpre-
tation of the law has been given by them.

To the Seeretary of the Navy, Hon. R. W, Thompson, obligations are
especially due for aid, without which the success of the Commission would
have been much diminished, both in the branch of Inquiry and Propa-
gation,

The most notable favor rendered by the Secretary has been the fitting
out of the iron steamer Speedwell, and placing it at the disposal of the
Commission for the summer-worl, this being the  third year of its detail
for such service, Only second in importance to this was the furnishing

- of two steam launches, with two firemen each, to be used in connection

with the propogation of shad in Albermarle Sound and in the Susque-
hanna River, :

In accordance with the instruc
the commandant, the facilj
been freely extended in th
vessels belonging to the

tions of the Secretary of the Navy to
ties of the navy-yard at Washington have
e fitting out or repairs of the scows and other
Fish Commission,

The Treasury Department, through the Bureau of Revenue Marine,

has also rendered a hearty co-operation by transporting the hatching
barges o

f the Commission to and from their various stations. The reve-
lue-cutter Ewing, under Captain Fengar, towed these boats from Wash-
ington to Norfolk en route for the scene.of operations on Albema.rle
Sound, and, atits conclusion, from Norfolk to Havre de Grace, for service
there, and finally back to Washington when the hatching season was
completed for the year. '

The revenue-cutter B, A. Stevens, under command of Capt. J. G-
Balter, and stationed at Newbern, was also instructed to render similar

aldy whenevey necessary, in the Albemarle Sound waters.
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To the Light-House Board of the Treasury Department is due the
means of initiating and prosecuting important observations upon water
temperatures in the vicinity of various light-houses and light-ships along
the coast the necessary blanks being furnished by the Commission.
These, when filled, were delivered to the light-house inspectors and by
them forwarded through the Light-House Board to the Commission.

The War Department has furnished eight Springfield rifles and eight
hundred cartridges for the purpose of the protection of the United States
salmon-hatching station on the McCloud River against lawless depre-
dators, white and Indian. General McDowell also supplied a detail of
men for special service during the critical period of operations.

The Signal Office of the War Department, under General Myer, has
also extended important co-operation, by continuing the series of obser-
vations of water temperatures initiated several years ago at the request
of the Commission. It has been possible by this means to get a general
idea of the variations of temperature in the principal streams of the
country, and thus to supply, incidentally, information necessary to
judicious action in connection with the introduction of the different
kinds of food fish.

The observations talen at the sea-coast stations of the Signal-Office
are also of great importance in determining the conditions of the move-
ments of the pelagic fish, snch as the mackerel, menhaden, blue-fish, &c.;
and the extension of this system promised by the Chief Signal-Officer,
by which all the coast telegraph and life-saving stations and light-houses
and light-ships are to be included in the series of observations and
furnished with the best kind of instruments, is also of very great
importance.

Partly for the service of tho Commission, and also.to assist in the com-
merce and fisheries of the coast, the Chief Signal-Officer made Glouces-
ter a storm-warning station during the summer of 1878, thus adding
greatly to the facilities of the work. The forecasts of wea’oher were also
sent daily, arriving some time before the receipt of the Boston papers.

To the Patent Office of the Interior Department is due, through Dr.
Dyrenforth, chief examiner, a list of all the patents relating to fish and
fish culture issued in Great Britain and some other countries, as well as
in the United States.

For the purpose of better facilitating the operatlons at the McCloud
River salmon station the Post-Office Department authorized the estab-
lishment of the post-office of Baird, in Shasta County, by means of which
the station and its vicinity generally are provided with the necessary
postal facilities. Previously, the nearest convenient post-office had been
at Redding, 2 number of miles distant, and for the receipt of the mail
therefrom the station was dependent upon the courtesy of the stage-
drivers.

To Colonel Casey, Superintendent of Public Buildings and Grounds
jn Washington, the Commission is indebted for the construction and
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improvement of the carp ponds on Monument Lot, the work being exe-
cuted with great economy and with satisfactory results. i
The public and official acknowledgments of the Commission for ‘1m-
portant services rendered are also equally due to many private establl§h-
mentsand individuals. The mostimportant of these is the Maryland Fish
Commission, under the direction of Mr. T. B. Fergusﬁn. By combining
operations at various times with this organization, the United States
Commission -has been enabled not only to secure the valuable superin-
tendence and aid of Mr, Ferguson in its work, but the free use of im-
portant apparatus, and a consequent reduction of the absolute expense.
The Druid Hill Park Commission, of the city of Baltimore, is also
entitled to mention in this connection for authorizing the use of the park
for the cultivation by the Commission of the German carp, golden ide,
and other fishes. For this purpose it constructed several ponds at
a large expense to itself, for the continued culture of these fish, thus
serving as an auxiliary station to the establishment at Washington.
This is a matter of very great importance, as the ponds in Washington
are very low, and the locality has been overfiowed by the Potomac
River several times-within the last thirty years; and as this may at
any time occur again, involving the loss of all the fish, the Baltimore
station will furnish the means of renewing the supply at Washington.
A large number of railroads throughout the country, a list of which
will be furnished hereafter (see p. xxxvii-xxxviii), have also co-operated
with the Commission. The special favor conferred is that of receiving
quartermaster’s orders for the transportation of messengers, and in per-
mitting the cans containing the young fish to be carried in the baggage
cars of express trains without extra charge, and allowing at the same
time the attendance of one or more messengers.
The extent of this favor can be better appreciated by the fact that
Dot unfrequently there are two messengers, with twelve to eighteen 50-
quart milk cans filled with water, to be transported on a passenger train.

ACkT}O‘Vledgments due to .other co-operating bodies and to individ-
uals, will be made in thejr proper place. .

B—INQUIRY INTO THE HISTORY AND STATISTICS OF
A FOOD-FISHES. :

4.—FIELD OPERATIONS DURING THE SUMMER OF 1878.

~The ability to carry on the researches along the coast of the United
States, for the purpose of solving the problems referred to in a preceding.
page, has been dependent in a great measure upon the facilities fur-
nished by the Navy Department for the purpose; and I have already
mentioned that the liberal interpretation of the law of Congress made,
:5’ the predecessor of the present Secretary of the Navy and carried out

¥ the latter in the earlier years of his administration, has been continued
during the year 1878,
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The United States steamer Speedwell, assigned to the United States
Fish Commission in 1877, was also placed at its disposal in 1878, Com-
mander L. A. Beardslee, who had been in charge of the steamer Blue-
Light during the field-work of 1873, 1874, and 1875, was placed in com-
mand of the Speedwell; Commander Kellogg, who ¥as in charge of the
vessel in 1877, having been assigned to other duty.

All the necessary repairs to the Specdwell were made at the Ports-
mouth navy-yard, at which place she had been laid up during the preced-
ing winter.

After a careful inquiry into of different points on the sea-coast from
which a critical scientific research might profitably be made in the in-
terest of the fisheries, Gloucester, Mass., was selected, and on the 9th of
July I established my headquarters there for the season, accompanied
by the entire clerical force of the Commission.

After due inquiry, a suitable wharf and buildings were rented on Fort
Hill, at the mouth-of Gloucester Harbor. - Rooms for laboratories, offices,
storage, &c., as also a large apartment, used afterwards for the hatching
of codfish, were included in the accommodations supplied. The wharf,
directly on which the buildings were situated, fronted about 150 feet on
two sides.

The Speedwell arrived on the 18th of July, and from that time until
her departure, on the 30th of September, the work was carried on without
serious interruption other than that caused by the weather, excepting
for one period, from the 4th of August until the 14th, when she was at
Portsmouth undergoing certain necessary repairs,

The personnel of the Speedwell consisted, in addition to her com-
mander, Captain Beardslee, of Dr. J. F. Bransford surgeon; H. E.
Drury, paymaster; R. W. Galt, engineer; James H. Smlth executive
officer; James. H. Kuhl, mate. The wharf, bulldmgs, and apparatus
were in charge of Capt. H. C. Chester, under whose superintendence
also the work ofidredging and trawling was usually conducted. The
total force of the steamer, including petty officers and men, amounted
to about 40. .

The laboratory work was, as usual, under the special charge of Mr.
G. Brown Goode and Prof. A. E. Verrill; Mr. Goode, aided by Dr. Bean,
taking charge more particularly of the fishes, while Professor Verrill,
agsisted by Mr. Richard Rathbun, and for a portion of the time by Mr
Warren Upham, superintended the dredging and trawling work and
the collection of marine invertebrates.

For a portion of the season Dr. W. G. Farlow was engaged in carry-
ing on some researches into the peculiar condition to which salted cod-
fish is liable during the moist summer weather. Small red specks show
thewselves upon the fish and rapidly spread, in time covering it com-
pletely. This is accompanied by a tendency to decomposition, which
spoils the fish for market. As a very important subject, I invited Dr.
Farlow’s attention to it, and his report will be found in the appendix






