REPORT OF COMMISSIONER.

The duties intrusted to the United States Commissioner of Tish and
Fisheries, as established by joint resolution of the Senate and House of
Representatives of the United States the 9th of February, 1871, are two-
fold: first, an investigation into the cause of the decrease of the sea-
coast fishes and those of the rivers and lakes, with snggestions as to the
best methods of restoring the same; second, active measures looking
toward the propagation and multiplication of the useful food-fishes,
either by restocking depleted waters or by introducing desirable species
into new localities,

In tho two reports already published will be found a history of the
measuares adopted to accomplish these ends during the years 1871, 1872,
and the first half of 1873; and I now proceed to give the history of the
labors of the commission from July 1, 1873, to July 1, 1875.*

A—INQUIRY INTO THE DECREASE OF FOOD-FISIES.
1.—~INVESTIGATIONS 1IN 1873.

The labors of the Commission commeuced at Woodl’s Hole, Massachu-
setts, in 1871, while the season of 1872 was passed at Eastport, in the
Bay of Fundy. Tor the purpose of more completely developing the
economical and natural history of the coast of Maine, the chief seat of
the herring and cod fisheries, Portlaud was sclected as a second statiou
in that State from which to prosecute the inquiries of the Commission
in 1873. Quarters were accordingly sccured at Peak’s Island, about
three miles from the city, wheré a wharf, with buildings, and good anchor-
age near by, furnished the necessary facilities.

The law of Congress authorizing the Commission instructs the heads
of all the Government departments to render it such assistance as may
be in their power; and, in obedience to this requirement, the Secretary
of the Navy granted the use of & stanch vessel of about 100 feet in
length and nearly one hundred tous burden, theu stationed at the Wash-
ington navy-yard, and not required at the time for other purposes—the
Steam-tug Blue Light. Commander L, A. Be'udblce, of thc U. 8. Navy,

* The printing of the reports for the yeavs 18734 und lb74—o was or dorml separately
by Cougress; but no provision having been made for extras, and unavoidablo delays
baving occurred in tho printing, it has been thounght best to publish tho two in &
single volume.

v



VIII REPORT OF COMMISSIONER OF FISH AND FISHERIES.

was placed in charge of the vessel, and a sunitable crew furnished from
the navy-yard.

Various alterations were made in the vessel to better adapt her for the
purposes to which she was tobe applied. A pilot-house was ercctedonthe
upper deck, the old one being converted into a laboratory, and a swmall
donkey-engine placed on the forward part of the deck to work the
dredge and trawl. Leaving Washington in charge of her commander
on the 28th of June, the Blue Light reported at Peak’s Island for duty
on the 8th of July. She proved to be everything that could be desired
for her purposes; her light draught (about 7 feet) enabling her to run
into the bays and harbors along the coast, and her seaworthiness to go
oft’ considerable distances to the outer banks. As ou previous occa-
sious, Professor Verrill, of Yale College, took the more immediate-
charge of the researches into the invertebrates, while numerous special-
ists were also members of the party for a greater or less length of time,
among whom were Prof. Sidney J. Smith, of New Haven ; Prof. J. E.
Todd, of Tabor College, lowa; Drof. E. T. Nelson, of Delaware Col-
lege, Ohio; Prof. E. N. Rice, of the Wesleyan University, Middletown;
Dr. P. P. Carpenter, of Montreal ; Dr. J. B. Holder, of the American
Museum, Central Park, New York; Mr. G, Brown Goode, curator of
tbe musenm of the University of Middletown, Conn.; Prof. Theodore
Gill and Dr. E. Palmer, of Washington; Mr. J. E. Tbacher, of New
Haven; Mr. C. B. Fuller, of Portland ; Mr. Spencer I. Biddle, of Phila-
delphia, and others.

The work of iuvestigation into the general and economical history of the
fishes and other marine animals was prosecuted with unremitting energy,
and resulted in the acquisition of many important eollections and ob-
servations. According to a rough estimate, 62 species of fishes, 130 of
articulates, 145 of worms, 215 of mollusks, 34 of radiates, 50 of acaldphs,
30 of sponges, and 50 of plants, or about 750 in all, were identified ;
while the number of minute crustaceans,and other diwminuative objects, re-
quiring fartherinvestigation, will probably amount to nearly as many more.
The present history and statistics of the mackerel, cod, herring, alewives,
menhaden, &c., was well worked out as far as peculiar to the coast.
The contents of the stomachs of all the fishes taken, under different
circumstances, were examined and recorded, and important generaliza-
tions reachbed as to the relationships between the fish, their food, and
the differing regions of the sea-bottom. Amoug other collections made
by the Commission were numerous specimens of a speeies of flounder,
Pleuronectes glaber, known heretofore by only a single specimen de-
scribed by Storer in his great work on the ¢ Fishes of Massachusetts.”

The collection of invertebrates embraced very many extremely inter-
esting-species, some of them entirely new, and others found for the first
time on this coast. Among these way be mentioned a species of Hya-
loncma, Holtenia, and some other very remarkable siliceous spouges which
have lately attracted much attention from naturalists. Some very rare
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radiates wete also secured, among them Comatula, Cerianthus, Scliz-
aster, Astrogonium, &c.

The opportunity was of course embraced to study the habits and
structures of the animals collected during the season and kept in aqua-
via ; and the artist of the expedition, Mr. J. H. Emerton, made over 300
drawings of these from life mostly of species never before figured, ex-
cepting, possibly, a few from shriveled aleoholic specimens.

In addition to the biological researches, attention was paid to ques-
tions connected with the physics of tho deep seas, this Lranch of the
work Deing more particularly under the direction of Captain Beards-
lee, the commander of the steamer. These consisted of a determina-
tion of the temperature of the surface-, median-, and bottom-water, at
numerous localities, and a daily record at the anchorage of the steamer
oft Peak’s Island. Specimens of the water were also brought up from
various depths and secured in well-sealed bottles for examination as to
specific gravity, chemical composition, and gaseous coustituents.

As on previous oceasions, the occasion was made use of by some of
the associates of the Commission and its visitors, to secure specimens for
-arious public museums, principally those of eolleges, among others an
extensive collection was gathered by Dr. Holder for the American Mase-
win of Natural History, Central Park, New York., After the collections
have been thoroughly worked up a distribution of duplicates will be
made from the stock reserved by the Commission.

Awmong the numerous visitors to the headquarters of the commission
during its sojourn at Peak’s Island, some of them members of thoe

“American Association for the Advancement of Science, attending its
meeting at Portland, were Dr. J. W. Dawson, of Montreal ; Messus.
Stilwell and Stanley, fish-commissioners of Maine ; Mr. C. G. Atkins, of
Bucksport ; J. W. Milner, of Waukegan, Ill.; Professor Atwater, of Mid-
dlatown, Conn. ; Prof. Joseph Henry; Captain Walker, United States
Navy; Mr. E. B. Elliot; Dr. T. M. Brewer, of Boston; J. W. Harper,
of New York, and many others. Mr. W. C. Wyckoff, of the New York
Tribune, spent much time on the island in making himself familiar with
the operations of the Commission, embodying the results of bhis inqui-
ries in a series of illustrated letters published by the Tribune in conneo-
tion with the report of the proceedings of the American Association as
one of its “lecture extras.”

The Secretary of the Navy also visited tha station, and spent several
days in examining the operations of the Commission.

As already mentioned, the success of the operations of the season of
1873 was very greatly facilitated by the service of the Blue Light and her
force. Special assistance was found in.the steam-windlass for hoisting
the dredges and trawls; besides saving labor, this permitted more fre-
quent hauls in each day’s excursion.

All the known forms of apparatus for deep-sea research were tried by
the commission, including a full serios of that used on the Porcupiue
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and the Challenger. Among these may be mentioned the so-called
accumulator, a device by which sudden strain on the dredge-rope is
relieved and its breakage prevented, the use of which, however, was
entirely superseded by a very simple “checl-stop” invented by Captain
Beardslee—an arrangement perfectly available for all uses in moderate
weathier and at depths less than five hundred fathoms.

Amnoug the most interesting regions explored, were the deeper waters
outside of Casco Bay, fifteen to thirty milessoutheast{rom Cape Elizabeth.
Here the bottom was of soft mud, with more or less numerous scattered
bowlders. The bottom temperature varied from 360 to 402, while that
of the surface was usually between 55 and 652, or even higher. The
temperatures obtained here proved to be quite as low as in the deeper
parts of the Bay of Fundy, while the fauna was correspondingly Are-
tie in character., Ior full details, however, in regard to the physical
and other peculiarities, relating more particularly to the marine inver-
tebrates, the reader is referred to Professor Verrill’s report.

In a zoGlogical point of view, another most interesting locality worked
up during the expedition, was a small sheltered cove at the upper end
of Casco Bay, about thirty miles northeast of Portland, known as being
inbabited by the round clam (Venus mercenaria), a species not found
living elsewhere on the eoast of Maine. A visit to that place showed a
genuine colony of various species now met with only on the south side
of New Lingland. A eritical examination of the specimens at present
found there and elsewhere in the vieinity of Portland, proves, in Profes-
sor Verrill’s opinion—first, that in the Post-Pliocene and Champlain
periods the coust was at a lower level, and the marine climate of Casco
Bay colder than at present, probably about that of the present New
foundland or Labrador coast ; second, that at a subsequent period, when
the coast had attained nearly or quite its present level, the marine tem-
perature was considerably higher than at present; third, that the tem.
perature of these waters has gradually declined, but was still somewhat
higher at the period when the Indian shell-heaps were formed than at
present. A siwilar conclusion is reached by the examnination of a colony
of somewhat similar character on the Gulf of St. Lawrence. FProfessor
Verrill ascribes the survival of these earliest colonies to the fact that
in the increasing coldness of the water, which exterminated certain ani-
mal forms not fitted to such temperature, the peculiar isolation and
physieal condition of the localities in question were such as to protect
the inhabitants from the general fate of their neighbors along the coast.
He thinks the causes of such changes may have been entirely loeal, and
due to changes in the relative level of land and water in adjacent
regions,

For the purpose of making observations at a greater distance from the
coast than could be reached by the Blue Light, Professor Peirce, Superin-
tendent ol the Coast Survey, kindly authorized the use of the Coast
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Survey stcamer Bache, for research in the outer waters between Mount
Desert and Cape Cod.

The steamer was under the command of Captain Howell, and for a eer-
tain period under that of Licutenant Jaques, while the scientificlabors were
conducted by Dr. A. S, Packard, jr., and Mr. Caleb Cook. Several suc-
cessful cruises resulted iu large collections of rare and little known in-
vertebrates, including many Aretic forms previously unknown on the
Awerican coast. An especially interesting colleetion was made in the
vieinity of Cashe’s Ledge.

In addition to the above-mentioned assistance rendered the Fish Com-
mission by the Navy Departient and the United States Coast Survey,
in compliance with the law of Congress, it should be stated that, as
heretofore, the Secretary of the Treasury allowed the detail of the reve-
nue-cutter of the station, (the McCullough, Captain Treadway command-
ing,) whenever she could be spared, and at a later period the use of the
steawer Chase, on Lake Ontario, to assist Mr.Seth Green in securing the
spawn of whitefish and salmon-trout, by carrying himself and his men
to the fishing-stations and bringing back the eggs, which were then
transferred to Rochester for treatment in behalf of the United States
and the State of New York.

Tarther aid was rendered by the Quartermaster-General, who, by
permission of the Seeretary of War, furnished two tents for the use of
Dr. Slack and bis party while engaged in shad-hatching on the Dela-
ware River, to be referred to hereafter.

2. —INVESTIGATIONS IN 1874,

In selecting a station for the purpose of prosecuting marine explora-
tions during the year 1874, a locality was sought for snfliciently remoto
from any previously oceupied to furnish additional data in veference to
the extension and the geographical distribution of the food.-fishes of the
coast and the objects upon which they prey; and after a consultation
with Professor Verrill, the associate of the Commission in this branch
of the inquiry, the village of Noank, Conn., on Fisher’s Souud, was
chosen. This is situated in the town of Groton, New London County,
at the month of Mystic River, about midway between New London
and Stonington, and sufficiently remote from Wood’s Hole, the station
of the Commission in1871,to permit someimportant zoGlogical differences.

The station was reached with a portion of my party on the 29th of
June, Professor Verrill and his assistants arriving shortly after, when
Limmediately proceeded to arrange for a laboratory in the usual man-
ner. The steam-tug Blue Light, which had been laid up during tho
preceding winter at Portsmouth, N. H., was again kindly furnished to
the Commission by the Secretary of the Navy, with Communder L. A.
Beardslee, U. 8. N., as before, in chargoe of the vessel, and reached
Noank on the 10th of July, in excellent condition. As in previous years,
the station of the Commission was visited by a large number of gentle-
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men, many of them specialists in marine zodlogy, and others having a
general interest in the objects of the Commission. During the season
the Blue Light was contiuuously occupied on her trips, losing but little
time for repairs or other purposes. The principal points visited by her,
in addition to the waters adjacent to Noank, were Block Island, Gardi-
ner’s and Peconic Bay, Montauk Point, the mouth of the Connecticut,
&e., a range of from thirty to forty miles from the starting-point.

Noank possesses special advantages for fishery inquiries, the inbab-
itants being engaged almost entirely in fishing, and a large number of
smacks being owned at that place, some of which are employed in fishing
off the Florida coast during the winter; but which in summer are all oc-
cupied in the vicinity, or in trips to the outer banks. ILvery day numer-
ous cargoes of fish which were brought in for shipment to New York and
elsewhere, furnished the means of studying the species in their varying
condition of age and season. A full series was obtained for the collections
of the Commission, either for photographing or modeling in plaster.

Experiments were made toward the end of July, by Mr. Fred Mather,
in regard to the possibility of the artificial propagation of sea-bass
(Centropristes atrarius), and a considerable number of eggs were success-
fully impregnated and placed in hatching-boxes. Unfortunately, how-
ever, it was found impossiblo without more extensive precautions than
we were prepared to adopt to properly protect the boxes against the
weather, and a severe storm at the end of July emptied the boxes
and ended the experiment. The experiment, however, will be again
tried, as it is believed that the process of artificial propagation is as
available for the reproduction of many of the sea-fishes as for those of
freshh water. Among these may be espetially mentioned the sea-bass,
tae tantog, the striped bass, the scup, &c.

On the 224 of July, I visited the Holyoke shad-hatching station of
the Commission, in charge of Mr, Milner, and found great activity pre-
vailing, and a very successful effort in connection with the distribution
of the fish,

On the 15th of August, Mr. Milper reached Noank, accompanied Ly
Mr. Griswold, one of his assistants, for the purpose of testing the effect
of the introduction of young shad into salt water, the details of which
experiment will be found under the subject of *shad,” and also in Mr.
Milner’s special report on the subject. 1t may, however, be here stated
in general terms, that in adding salt water to the fresh in which the
fish were kept, it was fpund that up to a certain percentage the fish
were about as vigorous as in entirely fresh water, although a sudden
transfer from fresh to salt water resulted in their speedy death.

With o view of ascertaining the length of time during which shad
could be carried safely from oue point to another, it was determined to
try tho experiment of forwarding a number of young fish to Europe,
this answering the purpose of a test of the possibilities in the case. It
the experiment met with success, the favor of the German government
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in presenting to the United States a quarter of a million of the salmon
of the Rhine could be reciprocated. Messrs. Fred Mather and A. A.
Anderson were detailed for the purpose, and visited Noank on the begin-
ning of August to receive instructions, the steamer leaving New York on
the 5th of August. Unfortunately the experiment was a failure, the fish
dying o few days after the vessel left, These gentlemen returned to
Noank on the 11th of September for the purpose of presenting their
report. TFull reference to this subject will be found under the head of
the subject of ¢ Propagation of shad for 1874,” and in an appeundix, aud
further allusion to it Lere is necessary ouly to renew the refereuce to the
great liberality of the North German Lloyd in granting free passage
to the two geutlemen mentioned above, with their freight, to Brewmen
and return.

The steamer Blue Light went out of commission on the 9th of Sep-
tember, and was laid up, under the direction of the Secretary of the
Navy, at New London ; after which the work of the Commission was
prosecuted almost entirely by means of sail and row boats.

Many interesiing discoveries were made in the way of additions of
previously unrecorded species on the coast, and in extending the area of
the distribution of others. A general sketeh of the results, so far ag
the invertebrates are concerned, will be found in an article by Professor
Verrill.

The labors of the Commission at Noank extended over the months of
July, August, and September. Professor Verrill and his party left carly
in September, but the other divisions were occupied until the beginning
of October. Remaining a fow days to settle up the business of the
Commission, I left for Washington on the Sth of Octoler,

The working party of the Commission, for the most part, consisted of
the following gentlemen: Prof. A. E. Verrill, of Yale College, in charge
of the dredging operations, and of the department of marine zoblogy,
with the exception of the fishes, having as special assistants Prof. S.
J. Smith, Mr. 8. I. Clark, Mr. Turnbull, of Yale College, and Prof. N.
8. Rice, of Wesleyan University, Middletown,

The department of the fishes was under the direction of Mr. G.
Brown Goode, of the Swithsonian Institution, assisted by Mr. C. W.
Schuermann and T, IL Bean of Washington, and Mr. H. C. Chester.

The algologists were Prof. D. C. Eaton, of Yale College, and Dr. W.
G. Farlow, of Cambridge, assisted Dy Messrs. Livingston and Klaburger.
Prof. A. Hyatt, of the Society of Natural History, Boston, with Mr.
Richard Rathburn, and Mr. Saltonstall, of Boston, were also members
of the party.

Awmong the visitors who devote more or less of their time to natural
history investigations, and who availed themselves of the material pro-
vided by the Commission, or who'desired to become acquainted with its
mwethods, may be mentioned Dr. Joseph Leidy, Prof. lienry Chapman,
and Dr. Horatio Allen, of Philadelphia; Prof. D. C. Jordan, of India-
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nipolis 3 Prof. F. W, Putnam, of Salem ; General A. B. Eaton, Dr. Theo-
dore Gill, and Dr. E. Bessels, of Washington; Mr. W. C. Wyckofl; and
Dr. J. B. Holder, of New York; Mr. O. 8. Westcott, of Chicago; I’rof.
J. Hammond Trumbull, and Dr. W, O. Ayres, of Hartford; Mr. W. T.
Parker, and M. W. Humphrey, of West Meriden, Coun.

The State fish commissioners, or persons specially interested in fish-cul-
ture, visiting the station during the summer, were Messrs. Alfred Read,
jr., Newton Dexter, and J. Barden, of Rhode Island; Dr. M. C. Bd-
munds, of Vermont ; Dr. W. W. Fletcher, of New Dawpshire; G. C.
Anderson, of New Jersey ; Mr. J. W. Milner, I'red Mather, A, A. Au-
derson, and C. D. Griswold, of the United States Fish Commission.

The results of Professor Verrill’s labors, and those of bis associates
in the department of marine uatural history and plants, will be fur-
nished in a special report; although it may be proper here to state that
over one hundred species of invertebrates, new to the fauna of New
England, were sccured, most of them northern species, and many unde-
seribed.

The principal localities over which dredgings were made were Fish-
er’s Island Sound ; Block Island Sound; off Block Island and south of
Montauk Point; the eastern part of Long Island Sound; from Fisher’s
Island and Gardiner’s Island to the mouth of the Conmnecticut River;
the shallow waters in the barbors and estuaries near Noank ; Gardiner’s
Bay, Long Island ; Great Peconic and Little Peconic Bays and Green-
port ITarbor, Long Island. These latter localities showed tewperatures
much higher than the others, and furnished correspondingly southern
types of animal life, ,

It was clearly shown by the investigations of the Commission that
there is a very decided flow of cold currents through Fisher's Island
Sound and Block Island Sound into Long Island Sound, and along the
deeper parts of the latter for a great distance, especially toward the
southern and deeper side. The influence of this cold current is very
apparent as far west as New Ilaven in the deeper parts of the sound.
According to Professor Verrill its flowing into Long Island Sound is
due largely to the influence of the tidal currents modified by the local
wind-currents,  On the other hand, the much higher temperature of
such inclosed localities as the econic Bays may be safely attributed to
the direct ieat of the sun over a broad expanse of shallow water, from
which the eold currents are excluded.

As in previous years assistance was rendered by the Coast Survey in
carrying on operations at distances remote from the coast, and which
the Blue Light was not suited to reach. A part of the month of Sep-
tember was occupied by the steamer Bache, under command of Captain
Platt, in dredging operations off the coast of Maine. The scientific
work was in charge of Dr. A. S. Packard, assisted by Mr. C. Cook and
Mr. Robert Rathburn. Dredgings at about forty stations were made off
the coasts of Maine and New Hampshire, at various depths, down to
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125 fathoms. The results of this investigation will also be found in
Professor Verrill’s report.

The attention of Professor Verrill and his party, especially of Prof.
W. N. Rice, was directed to investigations as to the best method of
preserving the invertebrates for museum purposes, and to improved
methods for killing in an expanded state such species as usually con-
tract when placed in alcohol. In regard to the preservation of Actinie
very satisfactory results were obtained by slowly adding a saturated
solution of picric acid to a small quantity of sea-water in which they
had been allowed to expand. When fairly dead they were transferred
to a pure saturated solution of the acid and allowed to remain from one
to three hours, according to size. They were then placed in aleohol of
about 60 to 70 per cent. for permanent preservation. The alcohol should
De renewed after o day or two, and this repeated until the water is all
absorbed from the specimen.

It was found that hydroids and most kinds of jelly-fishes ean be casily
and beautifully preserved in the same way, but of these the specimens
may usually be placed alive directly in the acid of full strength. The
suecess with osmic acid was not so marked, the specimens contracting
more, and finally becoming so darkly stained as to render them useless.
Various trials were made with different kinds of drugs for the purpose
of killing marine animals in an expanded state, but no better method
was discovered than that of allowing them to suffocate in stale sea-water

RB—THE PROPAGATION OIF FOOD-FISHES.
3 —EXTENT OF THE WORK.

The work of propagation and distribution of food-fishes has been en-
larged year by year. Applications have been received from all of the
States and {rom four Territories. This has necessitated a continual ex-
pansion of the plans for each geason’s work,
~ The work of the United States Fisk Commission in multiplying use-
ful food.fishes was commenced in 1872, and has been prosecuted with
satisfactory results up to the present time.

The species to which special attention has been directed are the shad
(Alosa sapidissima,) fresh-water herring or alewive, (Pomolobus pseudo-
harengus,) striped bass or rock-fish (Roccus lineatus,) California salmon
(Salmo quinnat,) the salmon of Maine (Salmo salar,) land-locked salmon
(Salmo schugo,) white-fish (Coregonus albus,) and the carp (Cyprinus carpio
and var.,) cach of these having special relations to certain portions of
the country, and promising in their anticipated aggregate an extremely
important addition to the food-resources of the United States.

The States which have so far been the direct recipients of spawn and
young fish of more or less of these species are Maine, New Hampshire,
Vermont, Massachusetts, Rhode Island, Counecticut, New York, New
Jersey, Pennsylvania, Delaware, Marylaud, the District of Columbia,






