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LETTER

FROM THE

COMMISSIONER OF FISH AND FISHERIES,

TRANSMITTING

His report for the year 187677,

Marcm 27, 1878.—Ordered to lie on the table and bo printed.

UniTED STATES COMMISSION, FISH AND FISHERIES,
Washington, March 18, 1878,

GENTLEMEN: In compliance with the order of Congress I have the
honor to transmit herewith my report for the year 1876-'77, as United
States Commissioner of Fish and Fisheries, embracing, first, the result
of inquiries into the condition of the fisheries of the sea-coast, and
lakes of the United States; and, second, the history of the measures
taken for the introduction of useful food-fishes into its waters.

Very respectfully, your obedient servant,
' SPENCER F. BAIRD,
' Commissioner.

Hon. WM. A. WIUEELER,

President United States Senate, and
Hon. S. J. RANDALL,
Speaker of the House of Representatives.
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REPORT OF THE COMMISSIONER.

A—GENERAL CONSIDERATIONS.

‘1—INTRODUCTORY REMARKS.

In presenting an account of the operations of the United States Fish
Commission in 1877 , it may be well to premise that while representing
the sixth year of its work, it constitutes the fifth report of the series,
that of two years having once been combined in the same report (187374
and 1874-75) for reasons referred to in-the volume.

_ As heretofore, it has been found impossible to confine the record to
the calendar—or even strictly to the fiscal year, it being considered de-
sirable to give a full, connected, and complete account of the operations
in each branch of fish propagation from the beginning to the end. Thus,
while the work relating to the eastern Salmon extends fi®m May to the
following February or March, that connected with the Shad is begun in
March or April, and generally extends only into June or July. '

In volume IV of the series of reports will be found & running history
of operations up to the beginning of 1877. The present volume takes
up the thread and carries it forward in part into the year 1878.

It has already been explained in previous reports that while the labors
of the Commission, as originally assigned by Congress in 1871, had ref-
erence more particularly to an inquiry into the condition of the sea-fish-
eries and the influences affecting them, they were largely increased and
ext(?nded in 1872 by the order to include the general subject of intro-
ducing useful food-fishes into appropriate waters of the United States,
or-restoring them in already depleted rivers. While the first branch
Anvolves a somewhat active research during the summer season, when it
18 most convenient and practicable, the second requires constant activity
thropghout the year, both in the way of fleld-work and of extended
official correspondence. o -

The increaged appropriations by Congress have greatly increased the
labor and responsibility, without any increase_of staff, and with the
GXGI‘_CISG of the most rigid economy it is hoped that the results are be-
coming gr ea.texz and greater in proportion to the expenditures. .

It is gratifying to observe the constantly-increasing interest in the
labors of the Commission, shown by the extensive correspondence in-
%‘1}0@(1 at ho'm(? and. abroad and by the Learty co-operation of the State

1sh Commissions in the common object, both of investigation into the
condition of the fisheries and in their improvement.
lh



2% REPORT OF COMMISSIONER OF FISH AND FISHERmS. :

The same system of subdivision of duty on the part of the personnel of
the Commission has been continued as in previous years. The general
subject of the propagation of food-fishes has been mainly in charge of
Mr. James W. Milrer, the Assistant Commissioner, while that of inquiry
into the statistics of the fisheries has been prosecuted with the especial

. assistance of Mr. G. Brown Goode, curator of, the National Museum.
This gentleman, in addition to the statistical inquiry, has also had charge
of the field-work connected with the vertebrates. Prof. A. E. Verrill,
with his staff, has supervised the explorations and investigations con-
nectéd with the marine invertebrates, and Professor Farlow those rela-
tive to the useful sea-plants. The special assistants in these various
divisions will be hereafter mentioned.

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

2.—OPERATIONS DURING .THE SUMMER OF 1877.

It has been my pleasant duty, in all the preceding volumes of this
geries of reports, to acknowledge the hearty responses of the various
departments of the government to that portion of the law organizing
the United Sfates Fish Commission which directs them to render to it
such aid as lies in-their power, all whose assistance has been invoked
acting upon the spirit of the law, and without restriction to its mere
letter. The Trea,sury, the War, and the Interior Departments all require
especial mention in thig connectxon The co-operation of the Navy De-
partment has been of the greatest importance by lending certain vessels
not required at the time for the regular purposes of the department.
These consisted of a small steam-launch in 1871, and the steam-tug Blue
nght, a vessel of about 100 tons, in 1873, 1874, and 1875, No call was
‘made upon the department in 1876, as no ﬁeld parties were out during
the summer of that year, my presence and that of my assistants Leing
required in connection with the exhibits of the Smithsonian Institution,
the National Museum, and the United States Fish Commission at the
International Exhibition in Philadelphia, For the season of 1877, how-
ever, the assistance of Secretary Thompson, of the Navy, was mvoked
and a larger vessel than the Blue Light was detailed by bim for duty
with the Commission. This was the steam-tug Speedwell, an iron pro-
peller of 308 tons, with a powerful engine, and well adapted to her work.
She was put in thorough order at the Portsmouth navy-yard, and re-
-ported for duty at Salem on the 31st of July. She had previously left
Portsmouth, on the 20th of July, for New London, for the purpose of
taking on board the stores of the Blue Light, the vessel previously em-
ployed, and of having the hoisting-engine of the latter transferred to
her own deck., She also stopped at Wood’s Holl, July 26, to take on
board the other equipments and articles necessary for her service. The
steamer was placed by the Secretary in charge of Lieutenant-Commander
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A. G. Kellogg, with Dr. T. H. Streets, surgeon, Mr. A. V. Zane as chief
engineer, and Mr. J. A. Smith, who had had much experience in scien-
tific work on the vessels of the Coast Survey, as first mate. A detail of
the necessary petty officers and seamen completed the personnel of the
vessel.

The usual corps of specialists in science took part in the operations of
the Commissjon during the summer. Prof. A. E. Verrill, of Yale, had
charge of the marine invertebrates, assisted by E. B. Wilson.

Mzr. G. Brown Goode, of the National Museum, assisted by Dr. T. H.
Bean, superintended all matters connected with the fisheries. The
laboratory and the dredging and trawling apparatus were in charge of
Capt. H. C. Chester: . :

I reached Salem on the 3d of July, and was joined a few days after
by the remainder of the force, the Speedwell not arriving, as stated,
until July 31, before which date, however, a considerable amount of pre-
liminary work was accomplished, especially in the collecting of statistics
of the fisheries at Salem. :

The Commission had a large number of visitors during the summer,
many of them engaged in special research, for which ample material was
furnished them by the collections of the Commission. : :

The usual routine of exploration was followed at the Salem Station
consisting of frequent trips of the steamer in various directions, during
-which the dredge and trawl were brought into requisition, and specimens
Secured of various marine animals and plants. Soundings were made,
and their depth and character recorded, and an accompanying series of
observations made upon the temperature of the occan at various dis-
tances below the surface.

STATION AT HALIFAX,

On the 14th of August, for reasons to be referred to hereafter, I pro-
ceeded to Halifax, Nova Scotia, there to form a second station for the
Summer, arriving on the 17th. (I had previously dispatched Mr. Goode
Yo that city to select suitable accommodations for the steamer and labo-
ratory.) The steamer left Salem a fow days later, and proceeded directly
across, arriving on the 22d, and bringing with her the principal portion
of the seientific corps. The occasion of the trip from Salem to Halifax
Was embraced to make numerous deep-sesa investigations of the temper-
ature of the water, the depth, and the animal life, resulting in the dis-
covery of quite a number of new forms. A suitable berth and buildin gs
for the service of the steamer having been engaged from Mr. Belcher,
on Bennett’s wharf, at Halifax, the sea work was continued with very
little intermission until the 13th of October, when the vessel returned
to Salem to complete some inquiries that had been -commenced: during
‘the summer, and closing operations on the 24th of October, she pro-
ceeded to Portsmouth and went out of commission, having thus been in
8trvice since the 20th of July, or for rather more than three months.
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At Halifax, as at Salem; there were numerous visitors to the labora-
tory and the vessel, and the aggregate of the work accomplished at the
two stations was much greater than that of any previous season.

The work at Salem was greatly facilitated by help rendered by the
officers and members of the Peabody Academy of Science and of the
Essex Institute; the rooms, libraries, and collections of these establish-
ments being freely at the service of the Commission, as-also the special
knowledge of the scientific members. Among these may be especially
mentioned, Dr. A. 8. Packard, jr., Mt. Caleb Cook, Mr. J. H. Emerton,
Mr. A. L. K'mgsley, Mr. John Robinson, and Dr. Henry M. Wheatland.
A similar service was rendered at Halifax by the members of the Nova
Scotia Institute of Science, among them Dr. Honeyman, curator of the
museum, Mr. J. Matthew Jones, Mr. Morrow, and Mr. William Gossip.
To Prof. H. Y. Hind, of Windsor, Nova Scotia, the acknowledgements
of the Commission are specially due for furnishing for its use a number
of the newly-devised deep-sea thermometers of Messrs Negretti & Zam-
bra, and for aid in other directions. To the authorities, both of the’
Dominion and of the Province of Nova Scotia, and especially to the
Hon. J. Burpee, minister of customs, the Commission is also indebted
for many valuable courtesies, and especially in having the steamer and
her apparatus placed on the same footing with Her Majesty’s vessels
of war, by means of which all necessary supplies were obtainable free
of duty. Under this provision, all the alcohol required for the preser-
vation of specimens was secured at a very moderate price, and all sup-
plies and apparatus needed from the United States were imported duty
free. Hon. W. ¥. Whitcher, Commissioner of Fisheries, Canada, also
issued a permit authorizing Mr. Milner to make collection of specimens
of fish for the United States Fish Commission in parts of Canadd whero
the use of the seine is at present forbidden.

GENERAL RESULTS OF THE SEA-WORK OF 1877.

The field-work prosecuted by the United State Fish Commission during
1877, as usual, produced the usual variety of results, both theoretical
and practical. The information obtained is believed to be of much
va.lue, although of greatest importancein connection with corresponding
observations of other years, the digests of which are in preparation,
and will be published as a series of final reports.

Perhaps the most important single fact ascertained by the Commis-
sion was that of the occurrence, off the whole coast of New England,
of alarge flounder (Glytocephalus cynoglossus), known in Europe as the
Pole or Craig, and in the most extraordinary abundance, and, strange to
say, entirely unknown to the fishermen. It proved to be most excellent
as food, and, indecd, quite similar in gastronomic excellence to the Tur-
bot, possessing, like that fish, a large amount of the same gelatinous
fat along the fins, which gives the Turbot its peculiar excellence.
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"~ The 'P?)le-ﬁounder is rare on the coast of Middle Europe, but per-
haps more abundant in the Scandinavian ‘seas; but nowhere do they
appear in such numbers as on the American coast.. Indeed, we may
almost assime that they have only straggled in small numbers from the
new world to the old. It was found no nearer to the coast than from
five to ten miles, in waters not less than about forty to fifty fathoms in
depth, consequently.belonging to the colder strata. Here, however, it
_was taken by the tfwl in enormous quantities; so great, indeed, that a
fifteen to twenty milites’ drag would sometimes furnish as many as 500
pounds of the fish. ' :

The reason that this fish has not been known hitherto is due to the
fact that the beam f{n.“iwl, the only app‘ara-fus Dy which it can be taken,is
ot in use on-the American coast, as it is in Europe, for the supply of
Sea-fish to the markets. The mouth of the Pole is so diminutive, that a
hook sufficiently minute to be swallowed would not sustain the weight
of the fish, which, on the other hand, is unable to swallow an ordinary
cod or haddock bait. There isevery reason to believe that in time this
fish will become an important article of food in the Eastern markets;
but for taking it the beam-trawl must be employed.

Many facts of great scientific interest were also ascertained in regard
to the distribution of the marine fishes, and the occurrence ascertained
hear or on our shores of species previously undescribed, or known only
from more northern waters. We have every reason to expect that in
:cime almost all the characteristic fish of the cold waters of Greenland
and Scandinavia will be taken within two or three hundred miles of the
American coast. '

Copious and desirable information was gathered in respect to the oc-
currence and geographical disitribution of ‘marine invertebrates and
Plafltsy some ‘of them undescribed species, and others very far out of
their previously-known range.

As already explained, the various questions relating to the history,
condition, habits, and peculiarities of our more notable food-fishes have
had much light thrown upon them by the labors o¥ the summer. Asin
_gzevmus years, specimens were gathered and preserved in large num-
ME:;:“ simply for the purpose of enriching the stores of the National

m, but also for supplying very important educational cabinets to
college.s, academies, and high schools throughout the country. There are
no subJeCts_Of greater interest at the present day than those connected
‘Ylﬂ% the history and development of many forms of marine animals,
life in the sea being vastly more varied than that of the corresponding
order.s on land; where, indeed, some are not represented at all. Material

’Of this kind, howeyer, is almost inaccessible to our best apppointed
museums, as it is not often that the services of a steamer, with a complete
equipment of apparatus for research, can be commanded. On that ac-
count the Commission has considered it a duty to utilize the present
opportunities, which cannot be expected to continue indefinitely, in ob-
taining enough material to meet ull present.and expected needs. '
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As In previous years, the marine invertebrates have been placed in
the hands of Professor Verrill to be classified, and the duplicates ar-
ranged in sets for future distribution, and it is hoped that all proper
wants can in this way be met. Of course, these ‘collections must be
carefully husbanded and given only to permanent institutions, able and
willing to furnish the necessary alcohol and jars for their preservation.
It is also expected that, by the exchange of some »f these series with
museums abroad, the Natlonal Museum may derive important additions
to its collections of objects needed for research in £ 2erica.

As heretofore, the fishes collected have been placed for identification
in the hands of Mr. Goode, curator of the National Museurh, aided by
Dr. T. H. Bean, and with the co-operation of Prof.{U6odore Gill.

C—THE HALIFAX CONYENTION.
4.—THE TREATY OF WASHINGTON.

Among the various subjects intrusted to the High Joint Commission
held at Washington which prepared what is known as the Treaty of
‘Washington (concluded and signed on the 8th of May, 1871), was the set-
tlement of the difficulties in regard to the fisheries off the coast of British
North America, which have been for many years a source of irritation
between the two countries. The assumed rights of Great Britain in the
waters adjacent to her American territory have always been maintained
with great firmness, although with varying degrees of stringency; the
crossing by American fishing vessels of the maritime territorial line for
any other purpose than shelter being at intervals rigorously prohibited.
At one time the seaward limit of jurisdiction claimed extended almost
indefinitely off the coast; but ultimately the three-mile line was accepted,
but ‘made to include the distance between the headlands of all bays,
the Bay of Fundy among the number, and quite a& number of vessels
were confiscated for violating the law by fishing withiu the prohibited
line. It was, however, established in an English court that the claim to
the Bay of Funday Was untenable; and although no test case has since
then arisen in regard to narrower bayS, the United States maintain that
the restriction can only apply to bays or portions thereof which are less
than six miles from side to side.

.During.the period of the Reciprocity Treaty, American vessels had
free access to all parts of the British waters of North America; but when
this was brought to a conclusion the old difficulties were renewed, and
although a system of licensing was adopted, by which, on payment of &
certain sum per ton (at first fifty cents and afterward increased), the
right of fishing was granted, many vessels refused to avail themselves
of this chance, and so much ill-feeling was produced that it was con-
cluded to add the fishery question in general to the other subjects to be
determined by the Treaty of Washington of 1871.

By the Treaty of 1818 certain portions of the British shores were opened
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perpetually to American fishermen, especially the south coast of New-
foundland from the Rameau Islands to Cape Ray, and the west coast
from Cape Ray to the Quirpon Islands, the shores of the Magdalen
Islands, and the southern coast of Labrador from Mount Joly to and
through the Straits of Belle Isle, snd thence northward indefinitely.
along the coast, By the Washington Treaty of 1871* the other shores

" ARTICLE XVIII.—It js agreed by the High Contracting Partics that in addition to
the liberty secured to the United States fishermen by the Convention between Great
Britain and the United States, signed at London on the 20th dsy of October, 1818, of"
taking, curing, and drying fish on certain coasts of the British North American Colo-
nies therein defined, the inhabitants of the United States shall have, in common Wit‘ill
the subjocts of Her Britgnnic Majesty, the liporty, for the term of years mentioned in
Article XXXTII of this Treaty, to take fish of every kind, oxcept shell-fish, on the sea-~
€oasts and shores, and in the bays, harbors, and oreeks of the Provinces of Quebeo,
Nova Scotin, and New Brunswick, and the Colony of Prince Edward’s Island, and of
the several islands thereunto adjacent, without being restricted to any distance from,
tho shore, with permission to land upon the said coasts and shores and isln-‘nds, nn_d
also upon the Magdalen Islands, for the purpose of drying their nets and curing their
fish; provided, that in so doing they do not interfere with the rights of private prop-
erty or with British fishermen in the peaceable use of any part of the said coasts in
their occupancy for the same purpose.

It is understood that the above-mentioned liborty applies solely to the sea-fishery,
and th.ut the salmon and shad fisheries and all other fisheries in rivers and the mouths

* of rivers, are horeby reserved exclusively for British fishermen. :

ARTICLE XTX,—It is agreed by the High Contracting Parties that British subjects
shall have, in common with the ocitizens of the United States, the liberty, for the term
of yoars mentioned in Article XXXIII of this Treaty, to take fish of every kind, except
shell-fish, on the eastern soa~-cogsts and shores of the United States north of the thirty-
ninth parallel of north latitude, and on tho shores of the several islands thereunto.
adjacent, and in the bays, harbors, and creeks of the snid see-coasts and shores of the
United States and of the said islands, without Leing restricted to any distance from
the bhore, with permission to land’ upon the said coasts of the United States and of
the islands aforesaid for the purpose of drying their nets and curing their fish; pro-
vided, that in so doing they do not interfere with the rights of private property or
with the ﬁShermon_of the United, States in the peacoablo use of any part of the said
coasts in their occupancy for the same purpose,

It is understood that the above-montioned liberty applies solely to the sea-fishury,
H:nd that salmon and shad fisheries, and all other fisheries in rivers and mouths of
rivers, are hereby reserved exolusively for fishermen of the United States. .

.ARTICI-E XX:—1It s agreed that the places designated by the Commissioners ap-
pointed under the 1st artiole of tho Treaty between Great Britain and the United
St:?.tes, concluded at Washington on the 5th of June, 1854, upon the coasts of Her

‘ B.“t“““i".Mﬂdesty’s dominions and the United States, as places reserved from the
common right of fishing iinder that Treaty, shall bo rogarded as in like manner re- |
served from the common right of fishing under the preceding articles. In case any
question should arise between the Governments of the United States and of Her Britan- )
nio Majosty as to the common right of fishing in places not thus designated as reserved,
it 1 agroed that & commission shall be appointed to designate such places, and shall.
Do constituted in tho same manner, and have the same Powars, dutios, and authority
28 the commission appointed unfler the said 1st article of tho Treaty of the 5th of
June, 1854, i

ArTICLE XXT,—1t i8 agreed that, for the torm of yoars mentioned in Article XXXIIT
of this Treaty, fish-oil and fish of all kinds (oxcept fish of the inland lakes aud of the
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of  the Dominion of Canada and of Newfoundland were included-in the
same privilege, the United States conceding a similar right of fishing
from the latitude of 39, or the southernmost point of New Jersey to
the Bay of Fundy. The rxght of entrance of fish of either country to the
ports of the other, free of duty, was also granted.

The river fisheries, especially of shad and salmon, as also those of
shell-fish, were, however, expressly excepted from the provisions of the
treaty, which was to continue for twelve years ﬁom the date of its rati-
fication.

It having been asserted that the privileges granted to the United
States by Great Britain were greater than those conceded by the former,
the Washington treaty provided that commissioners should be appointed
to determine this question, and that any sum of money awarded by the
said commissioners should be paid by the United States in a gross

uivers falling into them, and except fish preserved in oil), being the produco of the
fisheries of the United States, or of the Dominion of Canada, or of Prince Edward’s
Island, shall be admitted into each countzy, respeotively, free of duty.

An'rICLm XXIL—Inasmuch as it i8 asserted by the Government of Her Bmtnnmo
Majesty that the privileges accorded to the citizons of the United States under Articlo.
XVIILof this Treaty are of greater value than those accorded by Articles XIX and XXI'
of this Treaty to the subjects of Her Britaunic Majesty, and this assertion is not ad-
mitted by the Governmont-of the United States, it is further agreed that Commissioners:
shall be appoiuted to determine, having rogard to the privileges accorded by the United
States to the subjects of Her Britannic Majesty, as stated in Articles XIX and XXI of
this Troedty, the amount of any compensation which, in their opinion, ought to be paid
by the Government of the United States to the Government of Her Britannic Majesty
in return for thoe privileges accorded to the citizens of the United States under Article
XVIII of this Treaty ; and that any sum of money which the said Commissioners muy
8o award shall bo paid by the United States Governmont, in a gross sum, within twelve
months after such award shall have been given,

ARTICLE XXIII,—Thoe Commissioners referred to in tho preceding article shall be
appoirted in the. following manner, that js to say: One Commissioner shall be named
by Her Britannic Majesty, one by the President of the United States, and o third by
Her Britannic Majesty and the President of the Unitgd States conjgintly ; and in caso

the third Commissioner shall not have been so named within a period of three months
from the dato when this article shall take cffect, then the third Commissioner shall bo
named by the representative at- London of Hls Majesty the Emperor of Austria and
King of Hungary. In cnse of the death, absence, or incapacity of any Commissioner,
or in thé event of any Commissioner omitting or ceasing to act, the vacancy shall be
filled in the manner hercinbefore provided for makmg the original appointment, the®
period of throe months in case of such substitution being calculated from the dato of
the happening of the vacaucy.
' The Commissioners so named shall meet in the city of Halifax, in the Province of
Nova-Scotia, at the earlicst convenient period after they have been respectively named,
and shall, before proceeding to any busiiress, make and subscribe a solemu declaration
that they will impartially and carefully examine and decide the matters referred to
them to the best of their judgment, and according to justice and equity; u,ml such
declaration shall De entered on the record of their proceedings,

Each of the ngh Contracting Parties shall also nathe one person to attend the Com-
mission as its agent, 1o represent it generally in all matters connected with the Coms -
mission.
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amount within twelve months after the award should have been given.
The commissioners were to be three: one appointed by the President of
the United States, one by Her Britannic Majesty, and the third by the
two conjointly; and in case the third commissioner should not have
been named within three months of the appointment of the others, he
was to be designated by the Austrian minister in London.

The court so constituted was also to meet at Halifax at the earliest
cm}venient period. Anagent was to be appointed respectively by Great
Britain anq by the United States for the purpose of conducting the
proceedings, : S '

. The treaty having been ratified by all the parties interested in 1873,
183 provisions commenced in that year, but it was not until 1877 that the
convention referred to met at Halifax.

Governor Clifford, of New Bedford, Mass., was appointed the Ameri-
Can commissioner by the President of the United States; but his death.
Prevented the organization of the conventiOn, and it was not until'some
time afterward that Mr. Ensign H. Kellogg, of Pittsfield, Mass., was
chosen and arrangements initiated for holding the convention. Sir
Alexander T. Galt, of Montreal, was appointed commissioner by Her
Britannie Majesty, and the third commissioner, who was also president
of the court, was Mr. Maurice Delfosse, the Belgian minister at Wash-
Ington. The American agent was Hon. Dwight Foster, a prominent
lawyer of "Boston ; the British, Mr. Francis Clay Ford, some years ago
Secretary of the British Legation at Washington, but at present Her
Britannic Majesty’s minister at Darmstadt.

5.—THE MEETING AT HALIFAX.

After some time spent in collecting evidence and in preparing for the
case, the meeting finally opened at Halifax, on the 15th of June, 1877,
and t-hfa period of six months, within which the treaty required that the.
operations of the court should be concluded, was appropriately par-
celled out. The proceedings commehced with the adoption of rules of
Pll‘qcedure, followed by the presentation of the British case, in which a-
; :&n(l)fwgg made for $12,000,000 in behalf of the Dominion of Canada
ool ~,'_100,0QO for Newfoundland, after which an adjournment of six

S Was'had to permit the American agent to make up his reply.

When the convention again met six weeks were allowed for the pre-
sextation of testimony on the British side, followed by six weeks for that
of the. American, A week was then given for rebuttal, after which the
Amemc:m agent and counsel summed up for their side of the question,
and were t.’ollowed, after a suitable interval, by their opponents. -

. The (}emsion "Was rendered on the 23d of November, closing the opera-
tions within the six months limited, which would have expired on the
15th of December. - '

The American agent, Hon. Dwight Foster, had as associate Mr. Rich-
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ard- Henry Dana, jr., of Boston, the well-known author of ¢ Two Years

" Before the Mast,” and a specialist in matters connected with maritime
law, and Mr. Wllham H. Trescott, who had been Assistant Secretary of
State under Buchanan, and was well versed in all matters of dlplomatlc
routine.

The British agent was assistéd by leading lawyers from all the Bmtlsh.
Provinces of North America: Mr. Joseph Doutre, of Montreal, repre-
senting Quebec and Ontario; Mr. Louis H. Davies, of Charlottetown,

* Prince Edward’s Island ; Mr. W. V. Whiteway, of St. Johns, Newfound-
land; Mr. R. L. Wetherbe, of Halifax, Nova Scotia; and John S. R.
Thompson, of St. John, New Brunswick, for those provinees respectively.

Many hundreds of witnesses were produced on both sides, their testi-
mony, as mmight be imagined, being very opposite as to the value of the
privileges conceded by the two contracting parties. An immense mass
of evidence was taken and printed day by day, embodying a great deal
of valuable information respecting all subjects connected with the fish

. and fisheries of the northern seas. After a full consideration of all the'
evidence presented to the court and elucidated by the arguments of the
counsel respectively, an award was made by Mr. Alexander Galt and
Mr. Delfosse of 85,500,000, as representing the excess in value of the
privileges conceded to the United States for the period of twelve years
from 1873. Mr. Kellogg, howerver, dissented from this, and gave it as
his opinion that the United States received less than she gave, and
entered a protest against the payment of the awards by the suggestion
that thig could only be binding by a unanimous ‘decision of the commis-
sioners, the words of the treaty being « that any sum of money which
the said commissioncrs may 80 award shall be paid by the United States
in'a gross sum within twelve months after such an award shall have been
given,” and without specifying that an award might be made by a ma-
jority of the commissioners. After some correspondence, however, of
the State Department with the British Government on the points at
issue, Congress made the necessary appropriation, and the full amount

" awarded was paid to Great Britain before the expiration of the year from

the date of the award. :

6.—RELATIONS OF THE UNITED STATES FISH-COMMISSION TO THE
HALIFAX CONVENTION,

Having been invited by Mr. Evarts, the Secretary of State, in June,
1877, to. assist the American counsel in the collection and preparation of
data to be used before the Halifax Commission, I was enabled to find in
the material gathered during the inquiry into the condition of the food-
fishes for the last six years, very many important facts bearing upon
the case.

One special point to be determined, was the value of. the inshore
sea-fisheries of the United States from the Bay of Fundy to Delaware
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‘Bay.* The absence of any system on our part for coll.ecting facts on
this subjeot Was never more fully appreciated than when it was.needed to
protect the United States against an unjust award. Everg.rthmg possi-
ble, however, was done to supplement the deficiency. Lists were ob-
tained from the Post-Office Departinent of all post-offices along the At-
lantic coast situated within three miles of the shore, and-a circulg.r was
prepared and mailed to the postmasters, asking for the names and ad
dresses of all persons within their knowledge, who were interes.ted in

_fishing or the fisheries, whether as principals or accessories. A.cu-cular
was then prepared specifying the nature of the information desired, the
nain points being the kinds of fish taken, the seasons, the mode of cap-
ture, and the proportion of the whole, caught within three miles of the
land. ,

Special information was asked in addition ‘as to the cha'racter and
quantity of the fish taken off the shores of the British Provinces, espe-
cially within the three-mile limit. : o '

‘Competent agents were also dispatched to visit the principal fishing
Stations in Vineyard Sound, Buzzard’s Bay, Long Island Sound, &c.,
and the services of a number of e leading fish-dealers in New .York
were secured. A number of persons, also, able to give particular qur:
mation were either visited personally or invited to attend at some suit-
able point for further conference. - . .

The result of these labors was that by the time the information was
needed it became possible to present to the commission,. through the
American counsel, quite a satisfactory series of tables which answered
an excellent purpose. ' : . S

After spending the necessary time in Boston, Salem, &c., in gather-
ing a portion of this information, I proceeded to Halifax, as already ex-
plained, under the division of ¢The Halifax Station,” arriving, as there
mentioned, on the 17th of August. ’ ‘

I immediately placed myself in communication with Judge TFoster,
the American counsel of the commission, and remained until the 22d of

* The valuo of the sea-fisheries of the United States, cast of Cape May, was ascer-
tained to be 13,030,821, against $8,418,663.25, the value of the Canadian sea-fisheries,
88 8hown by tha official reports of 1876. .

The length of the Dominion coast-line in miles is 2,865, the yield of fish to mile of
coast-line amountg to 160,934 pounds, valued at $2,938,10. .

The United Btates hag 1,112 miles of coast-line, cast of Cape May, the yield of fish

to the mile averaging 287,302 pounds, valued at $3,655; this is for the inshore fisheries
alone, while the estimate for .the Dominion of Canada includes all the sea-fisheries.
The total yiold of the in and off shore fisherios of the United States, for the region be-
tween Cupo May and the Bb,y of Fundy, amounted for each mile to 940,510 pounds,
valued at $11,718. )
+ Tho table, which was prepared to illustrate the marine-fisheries of Southern Mas-
sachusetts and Rhode Islend, exhibited still more astounding totals. . Within a stretch
of coast-line 250 miles in length, the woir-flsheries alone yiclded an average return of
157,097 pounds to tho wmile, with & mean value of 4,642, while to cach man employed
in the fishery tho yield amounted to 78,610 pounds, with a mesn value of §2,66L.
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October. A number. of hours: was spent each-day in the court roem
listening to the testimony-and rendering such assistance to the Amenri-
can ¢ominissioner as circumstances made necessary. I wasmyself ecalled
as a witness, several days being spent under direct or cross-examination.
The progress of the investigations of the commission involved not merely
points relating to the violation of the fishery laws and the injury done-
to fisheries of the two countries respectively, but also all imaginable
conditions- attendant upon their prosecution, and especially certain
alleged improper modes of pursuit and capture. The use of the trawl
or long line by the Americans on the British shores had been made a
source of grave complaint and constituted one of the charges in the in-
dictment against the United States, as also the employment of the
purse-seine for the capture of mackerel. The question, therefore, of the
actual influence of these engines on the fisheries had to be considered
very minutely, and a great deal of argument was expended on opposite
sides in the discussion.

Many interesting points as to the habits of the food-fishes, their mi-
grations generally, their mode of spawning, period of development, &e.,
were also elicited ; and although the evidence given was very confradic-
tory, it has been possible in sifting it to get out a large pumber of facts
of great biological and practical importance., Much noteworthy inform-
ation in these respects was obtained from Capt. Nathaniel Atwood, of
Provincetown, and Mr. Simeon F. Cheney, of Grand Menan ; these two
gentlemen having for a long period of years carefully noted and recorded
many facts previously unknown to naturalists. The migrations of the:
mackerel were made the subject of special study, and a large map was’
prepared and exhibited in the couneil chamber in which the meoting was
held, showing the periodical movements of the mackerel schools, the loca-
tion of the spawning-grounds, and the dates of the season of reproduc
tion. Most of the data for this were furnished by Capt. R. H. Hulbert.

The data obtained at the Halifax Convention and otherwise will be
used hereafter in preparing a systematic and methodical account of the
sea-fisheries of Eastern North America, and will include, first, the nat-
ural history of the fish themselves ; second,an account of all the methods
of pursuit and capture; third, the mode of preparation for market and
for shipment; and fourth, the general statistics of the whole subject.

As already intimated, the American side labored under a serious dis-
advantage for want of methodxcal and regular statistics of the fisheries
of the United States. The case was quite different, however, with the
other party. The authorities of Canada had for many years kept and
published annually an extremely exhaustive account of everything taken
in their fisheries, giving the number of each kind of fish taken and pre-
served in each province, county, and district, as also the exportations
to foreign countries, including the United States.* The Minister of

*The minutencss with which this metlod is carried out is illustrated in report— of
Mr. Whitcher, commissioner of fisheries for the Dominion of Canada, whicl, for the
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Marine and Fisheries, Mr. A. J. Smith, was present’ muqh of the time,
while Mr. William ¥. Whitcher, superintendent of fisheries of Canada,
with one or more assistants, was constautly on hand to rex}der any ex-
planation or give any further information in his power. - It is greatly to
be hoped that, whether with reference to future conventions of this kind
or uqt, the necessary steps will be taken by the United Stz}-tes to. secure
data corresponding to those taken regularly and systematically in Can-
ada. While it may only be practicable for the States to secure mi.‘orma-
tion in regard to the detailed catch in rivers, ponds, and other ml'and
waters, there certainly need be no difficulty on the part of the United
States in obtaining the facts necessary to a full understanding of the
coast fisheries. All vessels above a certain size must be licensed for the
ﬁShel'ies, in return for which they obtain certain privilegesdn the way
of free salt. It will be entirely proper as a return, to require informa-
tion as to the nature and magnitude of the cateh of each vessel, the pre-
cise field of operations,.and especially as to the quantity of ﬁshtakgn
Within three miles of the shore of either the United States or the Brit-
ish provinces. . ' -

Having referred to the information furnished by Captain Atwood and
Mr, Cheney, it is proper to stato that very important statistics in regard
to the sale of fresh fish in the New York market were obtained through
the instrumentality of Mr. E. G. Blackford, the weld-known fish-dealer
of Fulton Market. Mr. Vinal N. Edwards, of Wood’s Holl,an emplqyé
of the United States Fish Commission, secured a great amount of in-
formation by personally visiting the fishing-grounds of Vineyard Sound
and Buzzard’s Bay. ' . v

The labor.of compiling and digesting the statistics furnished to the
Commission, and obtained from various sources, was in charge of M'rr
G. Brown Goode, whose faithful and comprehensive services in this
respect entitle him to the heartiest acknowledgments

D.—STATISTICS OF THE SEA-FISHERIES. .

‘The necessity of having at hand more accurate statistics of the great
fisheries of the United States, both sea-coast and inland, so urgently

_ye“'_ ending Decombor 31, 1877, contains a series of very exhaustive u.mb.lcs show-
Ing n detail the regults of the fisheries in every province of the Dominion., Too
much cannot bo saiq jn commendation of the very thorough method in which the
Canadian Government regulates and protects its fisheries.” Accurate statistical in-
formation is the one essontial foundation }ipon which protective logislation must rest.
This is obtained by a 8ystem, not very cumbersome and not very expensive, which,
under the dtrection of My, Whitcher, seems to be very efficient. The number of men
employed in the staff of fishery ofMcors in 1877 was 601, 595 of whom are observers and
wardens, with salaries ranging from §20 to §500; the others, ofiicers of stopmers or in-
Spection officers, with salaries of $800 to 81,500. The total amount paid to fishery ,ini'
cers for the year ending June 30, 1877, was $54,251 in addition to the expenso of main-
taining the fisheries’ protoctive steawor, $17,059 more; in all, $71,310. This is excln-
sively for the protection and regulation of fisheries, which yielded in this same year
products valued at $11,422,502. : T
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demonstrated at the Halifax Convention, and the impossibility of judi-
cious legislation without them, has called my attention especially to the
importance of organized action to that end on the part of the govern-
ment. The Treasury Department is especially concerned in this effort,
and indeed it has for many years published an annual statement of the
fisheries, which is, however, s0 imperfect as to be really worse than
none. This, however, is not its fault, as there is no provision of law by
which these facts can be procured. The attention of the department
has, however, been called to this question, and the assurance is received
that the proper législation from Congress will be invoked to make it
imperative for the owners and masters of vessels to furnish the desired
returns.

I have cdnsidered it my duty, as United States Commissioner of Fish-
eries, to gather as much of the information in question as possible, it
being strictly and legitimately connected with the work intrusted to the
commission atits original organization by Congress. During the present
year my attention has been more urgently than ever turned to this di-
rection as shown in the article on the Halifax Commission. It is now
my desire, in co-operation with the Treasury Department, to procure and
furnish, first, as complete an account as possible of the natural history f
including the migrations, movements, rate of growth, charaeter of de-
velopment, ete., of our principal food-fishes; second, the general statis-
tic$ of the American fisheries, giving the character and amount of catch,
number of vessels and men employed, the amount invested, the proceeds
of the fisheries, &c. For the better accomplishment of these results the
series of circulars, indicated in the foot-note,* and reproduced in full
in the Appendix, has been printed by the Treasury Department and
circulated in very large numbers. As explained in the article on the
Halifax Commission, the first step was to communicate with all the
postmasters along the coast, within three miles of salt-water, asking the
names of persons known to them as interested in the fisheries. This re-
quest met, with prompt and general response and furnished a series of

*1, Circular regarding tagged fish in Lake Michign cvev veeesennvecennnaoenan 1871
2, Memoranda of Inquiry...... et ececet seecascmanaenaaes 1872
3. Questions—TF00d Fishes «couencemenn il L il e, 1872
4; Ciicular to accompany * Questions—IF00d Fishes” .....eooeeenveconnaaconns 1872
5. Statistics Menhaden Fisheries—Circular..... ‘eeecmeiacseecnenanacanauios. 1878
6. Statistics of the Whale Fishery eee e coccet mimer it cecesanns veenrsemes . 1876
7. Btatisties of Fishery Marine—Circular........ Feeemems.ossecasacnnenronnnns 1876
8. Blank tables to accompany Cireular ceeeeaeeeeioiii i iiiiiiiaae... eees 1876
9. Statistics Menhadeun Fisheries. 2d ed....-.. e temmeccicaneraeene e . 1875

10. Questions—¥ood Fishes, 2d ed..ccce cececeencccn vaeaa,  eveceticreanaosans 1877

11. Statistics Mackerel Fishery, ete. (To accompany ‘“Food I\shes, 2d ed.”).... 1877

12. Statistics Cod T8y, @60 .o iavereaaavec. covncmcaascscnsarence suconsanes 1877

13. Statistics Mullet Fighery, t0..ccue veveus voveanan corcneemcors comnvnan snnnen 1877

14, Statistics of Coast and River Fisheries.oue ccceaececerroreucenc donnnannna., 1877

15. New York Market Blanks.c.e ceaeceieieecicacreocvnncacas Cevenian Cemeevees 1877

16. Ocean Temperature BlanKe. ooy ceee seiienes carcnescnconesnnnsenonncnnen 1877
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names that was classified by states, counties, and towns, and to which
the circulars were then distributed. -Copies were sent also to a-ll' the
collectors and inspectors of customs, inspectors of. light-houses, light-
house keepers, and other officials of the government.

The long experience of the Smithsonian Institution in collecting infor-
mation has shown that it is not well to ask for too much at one time, and
that a new circular should not be distributed until the responses to its pre-
decessors have in greater 1$art been received. The result in the present
case Was even more satisfactory than had been anticipated, though, of
course, a large precentage brought no answers whatever. Out of a con-
siderable number a few were 50 complete and exhaustive as to cover the
whole ground, while those of les$ extent served to give greater minute:
ness and precision 1o the details. . ' )

The first result of this series of inquiries into the history and statis-
ties of particular fisheries is seen in the report of the United States Fish
Commissioner for 187172, in articles upon the bluefish and scup, mad:e
by myself; the next appears in the report for 1875-1876, in a memoir
upon the American whalefishery, by Alex. Starbuck, intended tf’
Serve as a record of a century’s progress in this industry. The histori-
cal portion of the work was prepared entirely by Mr. Starbuck himself.
His statistics were, Lowever, supplemented and extended by the answers
to Circular No. 6, of the series just referred to. Inthe Appendix tothe
Present report, Vol. V of the series, will be found a monograph upon
the history of the American menhaden by Mr. G. Brown Goode. This
Is a work of 539 pages, and is based almost entirely upon the informa-
tion furnished in MS. in response to several successive circulars sent out
by the Commission. OCirculars have also been distributed in regard to the
cod, mackerel, halibut, alewife, and smelt; and monographs upon. all
these species may be looked for in future volumes of the Fish Commis-
sion reports, A great deal of information has also been gathered in ref-
erence to the natural history of other fishes, among the most important
of which is the southern mullet, a fish which in the future is destined. to
rival the mackerel in industrial and commercial value, and a detailed
Teport upon which will be published at an early day.

In addition to the methods of obtaining information just referred to
U}“Ch has, of course, been gathered by personal inquiry on various' por-
tlons of the coast, either direct or through agents of the Commission.
The results obtained in this relation by Vinal N. Edwards, of Wood’s
Holl, Mass., have already been mentioned under the head of Halifax
Commission. ~

-4 proper knowledge of the methods of fishing practiced in other coun-
tries having been deemed desirable, I have had translations prepared
©of sundry articles containing otherwise inaccessible information in refer-
ence to the fisheries of Norway and other parts of Europe most closely

related to our own. To such as appear in the present volume I proceed
to refer, - -
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NOTICE OF ARTICLES RELATIVE TO THE SEA-FISHERIES PUBLISHED IN
THE APPENDIX.

Although the United States are not so exclusively occupied with the
fisheries as are Norway, Newfoundland, and some other countries, yet,
in view of the extent to which the populatlon along the sea-coast and on
the lakes is at present engaged in the prosecution of this industry, and
considering the enormous aggregate of capital invested and the mate-
rial results, it is surprising that so little has been done, either by the
governments, general and State, or by individuals, in placing the theory
and practiCe of matters connected with our fisheries on a methodical and
systematic basis. !

Most nations, with the exception of the United States, have the nec-
essary machinery for obtaining statistics of results. Norway, however,
s the only nation that has a scientific commission occupied officially in
the supervision of the fisheries, and in devising methods by which they
may be carried on and extended with the least possible waste, To the
labors and observation of such men as Dr. Boeck, Professor Sars, and
others is due much of the present efficiency of the Norwegian fisheries.
" The United States Fish Commission now proposes, as far as the means
are furnished by Congress, to do what it can to place the American fish-
eries on a proper footing, and to make such observations and suggestions
from time to time as may appear to be desirable. With this view it has
gathered models of the apparatus used by other nations in its fisheries,
some of which embrace features that may be reproduced by the fisher-
men of the United States to very great advantage.

The fisheries display of the Commission.at the Centennial was a first
step’in this direction, and it is proposed to make this as complete as pos-
gible in the reproduction of the exhibition on a much larger scale, When-
ever Congress furnishes the necessary accommodations.

For the purpose of bringing to the notice of persons inthe United States
interested the methods and general plans adopted by foreign fisheries,
and especially so far as they are novel to our people, I have taken much
pains to obtain official information of other nations; and as this relates
for the most part to the experience of S¢andinavian countmes, I have had
translated a number of interesting statements and statistical accounts,
gome of which have been presented in earlier reports, and others will be
found in the Appendix to the present volume,

The extent to which this information has hitherto been loeked up by
the medium in which it has appeared, will be shown from the fact that
quite recently Prof. Milne Edwards, an eminent naturalist of France, in
publishing an article upon the fisheries of Norway and Sweden, acknowl-
edged his indebtedness to the reports of the United States T I‘1sh Commis-
sion as containing the only accessible rendering of this important in-
formation.

Of all the European fisheries with which the United States is related
that of the Loffoden Islands off the northwestern portion of Norway is
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the wost important, and I therefore have given several articles on this
subject. The first of these is a translation, illustrating the general
character of these islands, their physical features, and their natural his-
tory. Thisis followed by the report of Professor Sars of his obervations
‘during the years 1864 to 1877, inclusive, upon the fisheries of the Loffoden
Islands, this containing by far the greatest body of information ever pub-
lished in regard to the habits and natural history of the cod, and its rela-
tions to the fishermen and fisheries. Itisa storehouse of information of
‘thie most, important character, and upon its revelations have been based
many of the plans of the United States Fish Commission in regard to
‘the artificial propagation of that species.

An article on the general sea-fisheries of Norway, their methods, re-
sults, &e., as practiced in 1877, also forms a portion of the Appendix.
The original of this pamphlet was distributed at the Paris Exposition as
a companion to the fisheries display made by Norway on that occasion.

An article on the geographical distribution of the Gadide or codfish
family, from the German of Dambeck, is also given in the Appendix.
This, being mainly a compilation from published records, has many
Lerrors, some of which have been corrected; others of less moment have
been allowed to pass unchallenged. It gives, however, a very readable
and interesting history of the distribution of the cod and its various
allied species throughout the various portions of the globe.

The article upon the history of the first five years of the Emden Joint
Stock Herring Fishery Association, by Dantzing, contains many impor-
taut suggestions, which may profitably be borne in mind by American
companies organized for a similar purpose. Numerous mistakes mnde
by this association in its early operations, and acknowledged as such in
the article, may readily be avoided after being pointed out. '

A\ paper on the sea-fisheries of a portion of Sweden, by von Yhlen, is-
also instructive. These fisheries are less important than those of Nor-
way, and, while possessing similar characteristics, also have diversities.
.which may be noted by American fishermen to advantage.

_Inthe Appendix also will be found details of a series of experiments-
.made by Commander Beardslee upon the time of exposure needed for

correct observations by the Casella-Miller thermometer. I have already

explained in previous reports the importance of indications of the temper-

ature of the water at various depths from the surface and the bottom, as

Hlustrating the variations in the appearance of different food-fishes along,
the coast. It is well established that the movements of the herring,.cod,.
mackerel, and other fisheg have a direct relationship to the question of
the temperature, and that the ocourrence of these fish may, in many

tases, be readily anticipated and proper arrangements made for them
by studying indications of the'thermometer for a considerable time pre-

Vious. Tt js therefore of importance to know the method of treatment of
the thermometer used in this work ; and the experiments of Commander

Beardslee have given us the means of makin g a proper and very. neces.

sary allowance for instrumental errors.
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F.—PROPAGATION OF FOOD FISHES.
10.—~GENERAL CONSIDERATIONS.

A patient whose constitution has been undermined by disease of long
continuance is unreasonable in expecting good results and a radical cure
after a short application of approved remedies, yet he and his {riends
may be disappointed if the recuperation from the excesses or lesions of
many years is not manifest in as many days. In reality, the reverse is
rather the rule, the time of recovery being more frequently much longer
than that of the continunance of the morbific influences. The expecta-
tions in regard to the results of fish culture are of somewhat the same
character. Although decades of years, perbaps even a century, may
have witnessed the continuance of agencies for the diminution of fish
in our waters, the public mind is unsatisfied, and perhaps inclined to
severe criticisms if the recovery of a supply is not appreciable mthm
the first two or three years of effort,

We are, however, clearly entitled to maintain, in view of the expe-
aience of foreign countries and our own, that no reasonable anticipation
in this respect will be disappointed, and that the proper mnecasures of

.legislation and of artificial propagation will exhibit a marked result long
“before the end of the present generation.
In no instance can oven the beginning of a success be achieved in a
. shorter period than four or five years, as the young, especially of the
: anadremous fish, such as the shad, the alewife, and the salmon, require
that period for arriving at maturity. The parent fish are first obtained,
the eggs extracted and fertilized, and after being hatched out the young
are finally deposited in the waters to take their chances. Whatever be
the-extent of time during which the progeny remain in the river, they are
more or less withdrawn from observation, and it is only when the young
_fish has reached full maturity and revisits its place of deposit for the pur-
pose of spawning that its presence is appreciated. It sometimes hap-
.pens, too, that, for one reason dr another, the first deposit of young
tish proves to be a failure. They may be mtroduced while in a sickly
condition, so that a difference of temperature causes them to succumb;
.or else in such small numbers that in the presence of an unusual abun-
.dance of enemies they may all perish. What special agencies there may
Dbe in the ocean after they reach it we are unable to say; but from their
~wider dissemination their chance of escape is greater.

Again, we may misunderstand the period required for the maturity of
- certain species. While four years may be considered the general aver-

_age for cod and herring, five are probably required for the Eastern sal-
-mon, and it is not impossible that the California salmon will show itself
~only .after the lapse of six years from its birth. I hope, however, to in-
«troduce enough illustrations of even partial success to warrant the atten-
+4ion of Congress and of the States towards the operations of the United
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States Commission and those of the respective State commissions. - It
is very gratifying to note the rapidly increasing interest in the whole
business of fish protection and fish propagation shown by the citizens
of the United States and culminating in the measures taken by national
and State legislatures for fostering whatever looks towards the increase
of the fish supply. At the time when the United States Commission
was authorized by Congress and organized, the only State fish commis-
sions were those of Alabama; California, Connecticut, Maine, Massachu-
setts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode
Island, and Vermont, eleven in all, and of these a small number only
were provided with funds and power to enforce legislation taking definite
action in regard to the increase of a supply. The list now amounts to
twenty-six, all provided with intelligent and able commissioners, for the
most part with appropriations sufficient to enable them to survey the
ground and take the proper steps towards future action. Quite a num-
ber of these have their own hatching-houses, in which are hatched out
not only the local species, but also such eggs as may be supplied by the
United States Commission, especially of the Eastern salmon, the land
locked salmon, and the California salmon,

As already remarked, these State commissions, in the aggregate,
accomplish a very great deal towards the protection and restoration of
their fisheries respectively, and especially in the way of distributing
trout and black bass in their local waters. Both of these are fish with
which the United States Commission have ndthing to do, as they come
more particularly within the province of the State organizatious.

The states bordering.on the great lakes have also accomplished a still
greater work in the hatching out and introduction of the young of white-
fish and lake trout, the former being by far the most important species
of the lakes, and one for the multiplication of which, on a-large scale,
every eftort should be made. :

The hearty co-operation of these State commissions with that of the
United States is a subject of especial gratification, there being, so far as
I can learn, no jealousy whatever, but all working harmoniously towards
a4 common end, This co-operation of the State commissions with that of
t.he Un?ted States is exhibited in two ways, direct and indirect. The
former is. showy in the work of the propagation of the.Salmo salar, or the
salmon' of Maine, which has been carried on at Bucksport, on. the Penob-
scot River, by the United States, aided by an appropriation of money.
by the States of Connecticut and Massachusetts, each receiving its share
of eggs in proportion to its investment of 8500. The State of Maine has,
I believe, made no actual appropriation, but is concerned as requiring
by law the introduction into its own waters of one-fourth of all the fish
hatched out by foreign co-operation within its borders. :

A_Similar arrangement has been made with Massachusetts and Con-
necticut in the propagation of the land-locked salmon, both at Sebee,

In 1873 anq 1874, and at Grand Lake Stream, for several yearsup to the
present. ‘
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The State of California has also assisted in the propagation of the Cali-
fornia salmon by appropriations made for the most part by public
spirited citizens in sums of one or two thousand dollars, in order that
the supply, especially intended for the Sacramento, might be increased
in proportion, and hatched out at the United States establishment on
the McCloud. ’

The organization of a new establishment on the Clackamas, a tributary
of the Columbia River, will be referred to herfeafter. All the expense
of preparing the building, dam, and apparatus was met by voluntary
contributions from the eanners on the river, although the actual work
was superintended by officers of the United States Fish Commission
detailed for that purpose.

The State of Maryland, too, by its fish commission, has also for several
years carried on its operations of shad-batching in connection with the
United States Fish Commission, Mr. T. B. Ferguson, the accomplished
bead of that commission, having placed at the command of the United
States Commission the important apparatus devised by him for hatch-
ing out eggs, and aided in its practical manipulation. He is also the
head of the establishment in Baltimore where the eggs of the California
and land-locked salmon have been hatched for distribution by the United
States Commission to such points in the Southern States as were with-
out proper facilities for the work,

The indirect aid rendered by State commissions in the planting of fish
‘is also of very great importance,

The present production of the eggs of the California salmon is on so
enormeus a scale that it would be impossible for the United States Fish
Commission, even with a considerably larger appropriation, to under-
take the business of batching them out, or of placing them in the
waters of the several States. It is also 1mp0881ble for the officers of the
commission to have a proper appreciation of the character of these
waters, which will alone permit a judicious planting. Very great aid is
therefore experienced in the general work by the present arrangement
of forwarding the eggs of the salmon, of the various species, California,
land-locked, and Eastern, to the State commissioners, who receive and
hatch them out and perqonally superintend their introduction into ap-
propriate waters, at the same time making a report of their action in
the matter. In many cases, 100, the commissioners of one State will
agree to receive and hatch out eggs for the waters of an adjacent State
which has no hatching-house.

The messengers of the Fish Commission algo frequently deliver their
young shad to the State commissioners, who take charge of them and
see that they are properly deposited, a selection of points bemg made
by correspondence with these officers.

APPLICATIONS FOR FISH.

The applications for the services of the United States Fish Commis-
sion, in supplying eggs or the young of fish, may be arranged under two
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classes, domestic and foreign, both incredsing very rapidly from year to
year. All requests of this kind are entered on proper blanks, giving
the date of application, the character of fish desired, name of applicant,
member of Congress or other person through whom the request 1s con-
veyed, the region or spot to be supplied, instructions as to route, rail-
I‘f)ad or otherwise, by which they are to be shipped ; all being informa-
tion necessary to a proper response.

_ Itis, of course, impossible to meet every call, and a selection of recip-
ients is sometimes neeessary, the object being to diffuse the benefits of
?he commission over the greatest possible extent of conntry. Accord-
ingly, i an application comes from a locality near the mouth of or low
down a current or stream, the actual planting is made at the head-
Wwaters of the river, so that the entire stream will receive the benefit.
This policy is based on the fact that an anadromons fish, introdueed at
a given point in a river, is not likely to ascend above that point, on its
Teturn from the ocean.

An accompanying table will show the number of calls, and the pro-
portion of the dewmand for the different species. By this it will bo seen
that, the carp is rapidly becoming the favorite, as its culture is more
within the reach of individuals than that of the salmon or shad.*

It is customary for the Commission to request that all applications for
fish be made through some member of Congress, who can vouch for the
standing of the applicant and the character of the locality to be sup-
plied. It is, of course, impossible for any one resident in Washington to
know the persons asking for fish, whether they are responsible parties,
and whether they want them for the benefit of the community or for
some merely personal end.,

Th(? demand from foreign countries for eggs or young fish is also in-
creasing very rapidly.and has been met as far as practicable, without
affecting the interests of the United States. In most cases, especialiy
that of the California sal wmon, the only limit to the home applications is,in
the first place, the amount of the Congressional appropriation for it, and
second, the extent to which the State commissions or clubs devoted to
3112 zl"ocking of particular waters can meet the expense of hatching out

888 when received, and of introducing them into the waters. For

several years past a much larger demand might have been casily met.
-

*Number of applications for fih.

1277 j .................... e n 19} 1870 e vemvnn tovercnccecacace vannns 174
................................ 0L I 7 VI s |
1875.... ... e, .. 52
The following are the different species applied for in 1877:
Shn‘d. L EE TP 37 | Troub .. iiveieonnnannn e R 12
gﬂllfonua, S8almMoN . ccvrenrciiaanan. 81 | Carp - 53
A0A-10CKE SRIMON - v neeenee aee 56 | TEBCh o oo oo o 6
Whitefigh o oR - mwe e 09 Tenchoooscoinioiiiienaiiiiieieeees
254
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When, therefore, requests are received from foreign governments the
stipulation made of paying the actual cost is cheerfully complied with
by them, and a graceful act of international comity is thereby made prac-
ticable.

1t will not be forgotten by those who have read the reports of the
Commission from the beginning that before the home establishments for
procuring the eggs of salmon were in operation, the German Govern-
ment presented 250,000 eggs of the Rhine salmon to the United States,
and sent them over in charge of a special messenger. Those that sur-
vived were hatched out at the establishment of Dr. Slack, at Blooms-
bury, N. J., and introduced into the Delaware River, where some of
them are believed to have returned as mature fish to their original start-
ing point.

A portion of the correspondence with foreign governments on this
subjeet will be found in the Appendix under the respective heads of dis-
tribution of fish,and the amount of service rendered in reply toapplications.

The applications, for the most part, were for California sabmnon aud
whitefish {from the different provinces of New Zealand, from Australia,
Ecuador, Germany, France, and the Netherlands. All have been re-
gponded to excepting that from Tcuador, which has no waters suitable
for any of the fish included in the operations of the United States Com-
wmission.

Apart from direct applications for the fish, numerous requests are on
file for help in other ways. 1 have already referred to the co-operation
of the States of Connecticut, Massachusetts, California, Maryland, &c.,
in the way of joint work in the production of shad, salwon, and the like,
and have given the details to a sufficient extent.

A noteworthy instance is shown in connection with the operations for
the propagation of salmon at the Clackamas fishery on the Columbiza,
where an assodiation of canners combined to furnish the sum of 27,000
with wlich to start a hatching-station in order to maintain the supply.
At their urgent request 1 detailed Mr. Livingston Stone, superintendent
of the MeCloud River hatchery, to start this establishment by furnish-
ing plans of a hatching-house, dams, &e., and supervising their construe-
tion. This was donein the summer of 1877, and a thorough organization
was effected, from which it is hoped the yicld of salmon on the Columbia
River will be continued at its present average. A further account of the
enterprise will be found in a subsequent part of the report. _

The great success of the methods adopted by the United States Com-
mission for the hatching of fish and of securing the ready return of the
fish {from the sea to their spawning-grounds, by means of artificial fish-
ways, has induced a large correspondence with foreign establishments,
especially with the Deutsche Fisherei-Verein of Germany, the great or-
ganization which has in charge the interests of all the German fisheries
and composed of some of the most eminent specialists in Germany, and
having its headquarters at Berlin, Application was received in the
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autumn of 1876 from Mr. J. Bancroft Davis, at that time minister of
the United States to the German Empire, Tequesting ﬂ{at mod.els of
certain apparatus be furnished at the expense of the Verein. Thl@f was
promptly attended to under the supervision of Mr. James W. Milner,
and the articles forwarded gave great satisfaction. -

A similar application was received from the Japanese Government,
to include models, not only of hatching apparatus, but of fishways, to
be applied to the waters of that country ; and a full series of models, a
reproduction of those exhibited at Philadelphia at the Centennial, was
accordingly made and presented to the Government of J apan jp return
for the very valuable donation of the whole of its fishery exhibit at the
Centennig). ' )

Mr. A, Eisendecher, of Valdivia, Chili, applied for a statemfant of
Probable expenses of placing California salmon and otper fishes in the
Waters of Southern Chili; the United States consul in Ecuador also
Sought similar information for that country. »

Applications have also been received from parties in British Colum-
bia for information as to the best mode of utilizin g the refuse and.wa-ste
of the salmon-canning establishments. Several firms epgaged in the
canning of lobsters in New Brunswick embraced the occasion of tl}e pI:eS-
ence of the Tish Commission at Halifax to call attention to cert.;am diffi-
culties in the preservation of lobsters in cans, S0Ime estab.hshments
being unable at certain seasons of the year to prevent the entire dfzcm'n-
Dosition of the canned meat, in spite of all precautions. Information in
response to this query has been furnished as far as it was at the com-
mand of the Commission. .

As already explained in earlier reports, the United States Flsl% C'om-
mission endeavors to occupy ground not covered by State commissions
or by private enterprise; and whatever species are fully cared t:or by
other organizations are not treated by the United States Commission.

Two favorite fish in the United States, the trout and the blaclk bass,
are propagated by hundreds of establishments throughout the eountry,
both State and private, which attend fully to them. They are, however,
available only for local waters, private fish ponds, or streams, and there
Would be a manifest impropriety on the part of the United State§ Fish
Commission ip catering to the interest of a few individuals. .Bot-u 8pe-
cies are of Comparatively little account in the food production of the
hation, and it ig only those who can afford to devote an abundance of
leisure to their capture, or those whose means enable them to purchase
at a high price, who are benefited by their cultivation. Of course, if the
question were as to the introduction of some new variety of these fish
that should have some special qualification, and which could only be
brought to the notice of the people by the United States Commission,
the argument would be very different,

As already explained, the only species that have received -speciql at-
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tention on the part of the United Statés Fish Commission, up to date,
are thesea salmon of the Atlantic, Sulmosalar; the seasalmon of the west-
ern coast, S. quinnat; the land-locked salmon, a local race of the Sdima
salar ; the whitefish, Coregonus albus; the shad, Alosa sapidissima ; the
fresh-water herring, Pomolobus vernalis and estivalis; and the German
carp, . Cyprinus carpio. 1t is intended, however, to devote more or less
attention to the cultivation of the smelt especially the very large, land-
locked form found in certain waters in Malne At no distant day it is
hoped that specimens of the Oriental Gourami, a fresh-water fish with
many valuable peculiarities, will be added to the list.

It is also proposed to take some measures to introduce the California
brook trout to the Atlantic slope, on the ground that this fish will resist
successfully a higher temperature of water than the Eastern trout; and
although of no great comparative economical value, yet it will furnish
to the citizens of the more sonthern States of the Union a pleasant sport
in their capture. The instinct of mankind appears to be to catch fish
under all circumstances and conditions, and the introduction of v brook
trout into the warmer waters of the United States will bea very popular
move.

11.—PACILITIES AND ASSISTANCE RENDERED.

The prompt and hearty compliance with the requirement of the law
of Congress, directing the various departments of the government to
render such 2aid as might be in their power to the service of the United
States Fish Commission, has been a subject of great gratification, refer-
ence to such aid being made in various portions of the present report.

As already stated, the Navy Department furnished the iron steam-
tug Speedwell, with a full equipment of ¢fficers and crew for summer
service off Salem and Halifax. As will be seen by Mr. Stone’s report,
at one time during the operations at the McCloud River hatching-

station, General McDowell, commanding the Department of the Pacific,
furnlshed a detail of one officer and four men for the protection of the
fishery against threatened violence. The co-operation of State fish com-
missions has been mentioned.

I am gratified in being able to say that therc has, so far, been mani-
fested no jealousy in regard to the United Stales Fish Commission, but
that everything has been done to strengthen the hands of tho Commis-
sioner and to enable him to do efficient worl, '

Very important aid has becn rendered by railroad companies in the
transportation of eggs and fish to various parts of the country, there
being scarcely an exception to the willingness to grant the facilities
asked for in the accompanying circular. Among the earliest companies
to extend this aid were the Baltimore and Ohio, the Philadelphia, Wil-
mington and Baltimore, and the Pennsylvania Railroad Companies.
During the year 1877, similar authority was received from forty-two com-
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Panies according to the list given in the footnote.’_ .Thet gpeczailf‘”;il:s
asked for were, permission to have the cans containing the abjllowgsuch
transported in the baggage-cars of expres.s trains and to o o,
access of the messengers to the same as' might be necessary. o e;)by'
vision that no charge was to be made for extra baggage was Odgtion o
the companies themselves, and gladly accepted, while an a() -
privilege was conferred by the Baltimore and Oh}o Ra,llroa:d ;1:11;110?1
by setting the example of authorizing the stopping of trains tro-
points on rivers or streams as might be convenient for 'the P.I‘OPGTGI ‘o
duction of the fish into the waters. Iam very bappy in being able
make public acknowledgment of this very great liberality.

* List of railroads granting facilities in 1877.
Atchison, Topeka and Santa Fé Railroad Company.
Atlantic and Pacific Railroad.
Alabama and Chattanooga Railroad.
Alabama Central Railrond.
Atlanta and Charlotte Air-Line Railway.
Atlantic and Groat Western Railroad.
Baltimore and Ohio Railroad. .
Baltimore nng gotomuc Railrond, and Alexandria and Fredericksburg.
Central Railroad of New Jersey.
Central Vermont Railroad.
Che.sa-peuke and Ohio Railroad.
Chicago, Burlington and-Quincy Railroad.
.Chicago and Northwestern Railway Company, ;
Clevelgxrmd, Columbus, Cincinnati and Indiangpolis Railway Company.
Connecticut River Railroad.
Denver Pacific Railway Company. .
Fort Wayne, Jackson and Saginaw Railroad.
Georgia Railroad Company. .
Houston and Texas Contral Railway Company
Ilinois Central Railroad Company,
Kansas Pacific Railway. .
Louisville and Nashville, and South and North*Alabama Railroad.
Lake 8hore and Michigan Southern Railway Company.
Louisville, Cincinnati and Lexington Railroad.
Miseoux'i, Kansas.and Texa‘s Railway.
‘Missouri ang Pacific Ruilway, .
Northern Centyyl Railway Company.
New York, Now Haven and Hartford Railroad Company.
Pennsylvania Rajlroad Company.
Philadelphia, Wilmington and Baltimore Railroad.
Richmond and Danville Railroad Company.
Richmond and Petersburg Railroad.
Richmond, Fredericksbhrg and Potomac Railroad Company,
Seaboard and Roanoke Railroad,
8aint Louis and San Francisco Railway.
Baint Louis, Iron Mountain and Southern Railway,
Vickeburg and Meridian Railroad.
W, C. Virginia Midland, and Great Southern Rajlroad Company
Western and Atlantic Railroad Company,

Wilmington and Weldon Railroad Company.
Wabash Railway,
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To the expresscompanies, too, especially the Adamsand Southern com-
panies, acknowledgments are due for waiving their privilege of con-
trolling the extra freight on certain railroads. In one or two instances
serions difficulty was experienced by agents of the express companies
insisting upon the right to have the cans of the Commission delivered
to them for transportation. This was done in one or two instances
and resulted very disastrously in the entire destruction of the fish,
Application to the president of the companies, however, secured from
them jnstructions to their subordinates to waive all claims of the kind
referrved to.

Acknowledgments are also due to certain steamship companies ply-
ing between Boston, New York, and various points in Europe for as-
sistance in transporting the messengers and the eggs of fish under their
charge, free of expense. When contemplating the transmission of eggs
of the California salmon and land-locked salmon and of whitefish to certain
points in Europe, the agents of the French Transatlantic Steamship Com-
pany, of the Netherlands Steam Navigation Company, and of the North
German Lloyds, in New York, agreed to transport the eggs sent abroad
free of expense. By reference to a succeeding paragraph, in describing
the history of operations connected with the attempted introduction of
turbot and sole into the United States, it will be found that very impor-
tant assistance was rendered by the Cunard line in giving to Mr. Mather,
the agent of that transfer, a free passage for himself and fish from Liv-
erpool to Boston. This was primarily through the instrumentality of
Mr. J. G. Kidder of Boston, who was among the first to suggest the im-
portance of this transfer and to offer his services in assisting it.

12.—LEGiSI:ATION AND PROTECTION.

A very large part of the correspondence of the Commission is con-
nected with inquiries relating to the jutisdiction of the United States
"and of the States over the fishing grounds, and the methods by which
all parties can secure their rights,

A very decided antagonism exists in this country, as-in Europe, be-
tween professional fishermen, who prosecute their work by different
methods. Attention has been called in previous reports to the Parlia-
mentary investigation in England into the relations between line-, beam’
trawl-, and net-fishing, as also between fishing by hand-line and trawl-
line, and between seines, pounds, and drift-nets. The question as to
who possesses jurisdiction over the fisheries proper along the coast of
the United States, and in the navigable waters is yet unsettled. At
present, the United States does not exercise any, but leaves to the
States the enactment of laws on the subject. Some fishermen, aggrieved
by the burden of State 1eg1slat1on threaten to appeal to the Supreme
Court for the decision of the question ; and it is much to be hoped that
before long a test case may be established, 50 that persons interested



REPORT OF COMMISSIONER OF FISH AND FISHERIES. *27

may know whether to appeal for protection and relief to the States or
to the general Governwent. . .

The subject is still more complicated by the text of the ¢ Washington
Treaty,” in regard tofisheries, by which citizens of one 9f the contract-
ing powers are given the privilege of fishing on the inshores of the
other; ud it is not yet determined whether either party has power to
Dass any laws restricting the fishery rights on the shores of the other.
A case Las arisen where the citizens of Massachusetts were interfered
Wwith whilg carrying on seine-fishing on the shores of Newfoundl;md‘,
and a question of damages is still under jurisdiction. Of course, so faras

he setting of traps or pounds obstructs navigation it is clear that the

authorities of the United States have power to remove these or to e
quire them to be removed under severe penalties ; but so far no spe(?lal
question has been made as to fishing where the interests of navigation
are not concerned. .

At the Hal'fax convention great complaints were made by witnesses
called in behalf of the provinces, of the use, by the Americans, of trawl-
or long lines off their shores, these, in their opinion, teuding to destroy
the mother fish, while engaged in the act of spawning, and thus affect
the supply. 1t was, however, stoutly maintained by others that these
had no material inﬁuence upon the result, and that they were necessary
to secure a proper harvest of the sea.

Legislation in the United States is being conﬁnually invoked for the
removal of fish pounds and weirs, and in certain areas at the head of
Buzzard’s Bay and about Long Island protection has been granted by
the State legislutures. : .

During the summer of 1877 an earnest appeal for the protection of
the United States was received by the United States Commission from
Block Island, signed by all its fishermen, and I reproduce this appeal
in the Appendix to show the feeling on this subject and the genelzal
character of the objections to the trawling. Of course, having no juris-
diction in such matters, I can do no more than to publish it in the pres-
ent case, I Propose, in a general treatise on the plans and character of
the American sea fisheries, to discuss this whole matter at length.

Iu regard 10 the protection of fish and the fishing in interior waters not
pavigable, it iy of course very evident that the States must make the
- iecessary Provisions, and if the labors looking towards the introduction

of the anadromous fish are to be prosecuted successfully, arrangements
must be made for the protection of the fish, securing to them during
certain periods free aceegs to the headwaters of tho streams and their
return therefrom, as well as the establishment of a close time each week
during the run, and the absolute cessation of fishing after a certain
Period. These very reasonable requirements are urged to protect the
interest anq rights of the many against the greed and senseless rapacity
of the few.

The methods necessary for securing the upward run of the fish are
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the removal of all unnecessary obstructions, the establishment of fish-
ways or fish-ladders over such natural or artificial dams as cannot other-
wise be ascended.

It is, however, not less necessary to provide for the return of the
young fish to the sea. The most serious obstacle to this is found in the
arrangements known as ¢fish-baskets,” intended more particu)arly for
the capture of cels descending the streams in autumn, but taking at the
same time immense quantities of shad, alewives, and other valuable
fish, including the sahnon. This arrangement cousists in the establish-
ment of two walls of stone blocks or pebbles, laid up in the form of the
letter V, the apex tending down the stream. At the apex is placed
what is' called a basket, which consists of a box in several compart-
ments, cach with a bottom of slats set obliquely. The descending fish
that happen to be intercepted in the upper end of the V are carried down
and poured into the slatted.boxes. The large fish are retained, while
some of the smallest pass through the openings. Shad, however, are so
extremely delicate that the slightest blow or shock will kill them, and
the baskets are sometimes filled with bushels of young shad not more
than a few inches in length.

It is useless to, undertake to stock rivers with shad or herring in
which this objectionable practice is maintained. Fortunately, it is prac-
ticable only in waters shallow enough to permit putting up the side walls
of stone; but, unfortunately, the Susquehanna, which was at one time
one of the finest shad-streams in the United States, is particularly noted
for the establishment of fish-baskets, owing to the succession of shallow
places in the river traversed with rocky ledges, and having an ample
supply of bowlders, furnishing material for the walls. It is quite safe
to say that, more than anything else, it is to the presence of these fish-
baskets in large numbers that the decrelmse and approximate extermina-
tion of shad in the Susquehanna is due, and that no efforts on the part
of the States of Maryland and Virginia for the restoration of shad and
herring will be of any avail unless acecompanied by most stringent meas-
ures for destroying these obstructions.

Another very important subject, to which the attention of the proper
authorities should be called, is the enormous drain upon the possible
increase of the striped bass or rock-fish by the sale of the young in the
markets. This fish, of which individuals weighing fifty to seventy pounds
bave formerly been seen in the market of Washington, is now rapidly
being reduced in number and size, and by no cause, pr()b&bly, 8o much
as by the capture and sale of fish from six to twelve inches in'length.
It is more than probable that if undisturbed, more than half the fish of
this size would reach a Wel“ht of twenty pounds or more; and 10 more
_]udluous measure could be enacted than that of imposin g aheavy penalty
upon any dealer for having in his. possession, or offering for sale, striped
bass of less than fifteen inches in length, or weighing less than from one
to two pounds. Of course the capture by individuals of fish below (he
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legal limit could not be prevented, nor would it make much diﬁ‘er.ence
In the result. It is to the wholesale gathering in, by pounds and Seines,
of these young fish by the ton, that the decrease in their number is
especially to be ascribed.

13.—WOREK ACCOMPLISHED IN 1877.
The 8had. ,

Station on the Susquehanna River.—Reference has been made in pre-
vious reportg to the difficulty of obtaining a sufficient supply of shad
in the Southern waters of the United States to warrant the labor and
€Xpense of: occupying them, the depletion of most of the streams having
been carried to such an extent as to make it alinost impossible to find
“lough spawning shad to commence the work of restoration. . ‘

Accordingly, in arranging the plans for 1877, it was fletern}med "co
COncentrate efforts upon the Susquebanna and Connecticut Rivers, in
the hope of 'securing the needed material for the purpose. Another ob-
Ject in this selection of stations was to test, at one of them at least, the
efficiency of the new method of Mr. T. B. Ferguson, fish commissioner of
Marylang, constituting a radical change in the mode of hatching shad,
and overcoming many difficulties attending the use of both t,he.Green
and the Brackett hatching-boxes. These, as already explained in pre-
vious reports, consist-of boxes with wire-ganze bottoms of about one and
a half square feet area, fastened in gangs to posts in a running stream.
The eggs placed in these boxes receive the influence of the ever-chang-
ing current and are hatched out. The young fish also are kept in the
boxes until the time for transportation arrives, generally within twenty-
four hours after birth.

The protection of the eggs from their enemies is one of the chicf fac-
tors in this form of apparatus, Many practical difficulties, however,
have occurred in the use of these boxes. In streams where the spawn:
ing shad can be obtained at some distance above the mouth where there
is a constant current, as in the Hudson and Connecticut, some of the
Principal difficulties are avoided, and the work can be prosecuted for
the most part with comparatively little failure. XEven here, however,
the difficulty of reaching the boxes to give proper attention to the eggs
and young figh, the danger arising from sudden freshets, from floating
lumber, logs, &., is very great, and there is usually a very considerable
Percentage of 1ogg arising from casualties. - The difficulties become very
much greater, however, when the work is carried on in tidal waters
where the current. ig mainly derived from the flow of the tide, which
changes its direction twice a day, with a period of calm between. Iven
& gentle wind blowing against the tide will also neutralize the current
and endanger the result, The boxes, which at one tide are floated in a
given divection with the cha-ng';'e, are brought round so as to float in an
OPposite one. In changing, they frequently become entangled, espe-
clally in stormy weather, and are upset and the contents spilled out—a
vesult likely to happen at any time with a sudden blow and the conse-
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quent agitation of the waves. The period also during which there is no
current whatever is injurious to the eggs, and frequently produces seri-
ous casualties. .

Another objection to the floating boxes is the small number of eggs
that they can accommodate in tidal waters, 20,000 being quite a maxi-
mum forone. This would malke it necessary to employ fifty boxes for the
hatching of 1 ,000,000 eggs, which is by no means a large gathering even
for a single day

The attention of Mr. Ferguson, a gentleman of great mechanical inge-
nuity, was .early directed to the question of the possibility of a more
wholesale manipulation of the eggs of shad, and he ultimately devised
an apparatus which promised to be of very great efficiency in this respect!
In this method the work is done by an apparatus combined with steam
machinery, by means of which the eggs receive the necessary mechaniceal
agitation, being plunged up and down in the water, or placed in cones
constantly supplied with a current of water coming in from below, and
over-flowing at the top, in the latter case the water being derived from

“a tank at a higher clevation, which is kept filled by a steam-pump.

In addition to these advantages, the work is prosecuted under cover,
and the persons engaged are protected from dangers and exposure con-
sequent upon the old-fashioned method.

Early in the spring of 1877 Mr. Ferguson commenced his operations
by fitting up three scows or stone boats, borrowed from the city of Balti-
more for the pwurpose, cach about 60 feet long and 20 feet broad. One
was furnished with the necessary machinery for the work, An arrange-
ment was made with him to hatch out all the fish cges procured by the
Urited States Fish Commission for transportation to distant waters,
their shipment, however, being entirely under the direction of Mr. James
W. Milner, the representative of the United States Fish Commission.

One of the three scows was fitted up for the accommodation of Mr.
Milner and his party of messengers, and another for Mr. Ferguson’s men,
and the first locality selected was in the Northeast River at the head of
Chesapeake Bay ; but as soon as the large seines operated on the Iastern
Shore of the bay were discontinued towards the close of the season, a
station was taken in Spesutic Narrows, between Spesutie Islands and the
Harford County shore, about six miles below the railroad bridge at 1lavre
de Grace, as being more sheltered and more convenient to the center of
operation of the gillers, upon whose catch the' supply of spawn was
dependent.

The work of shad-hatching commenced early in May, the eggs, as
stated, being first obtained from fish taken in seines, but subsequently
from those taken in gillnets. The season closed on the Susquehanna
oun the 13th of June, up to which time there were distributed more than
six millions of s]md

Tlhe result of this experiment was entirely satisfactory. At much less
trouble and expense than usual, this large number of shad were bandled
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by the Commission, and distributed to appropriate waters, where, it is
hoped, their presence will be indicated at the proper time. .

Station on the Connecticut River—The old station, on the Connecticut
River, at South Hadley Falls, became the scene of the labors of the
Commission after closing on the Susquehanna, the furniture and-other
cquipment being loaded on a freight-car and taken direetly, through to
their destination, A house in the vicinity of the fishery was hired for the
accommodation of the party, and the first fishing commenced on thfi
night of the 26ty of June. The operations were continued here uniil
the 4th of August, eggs being taken nearly every night, the entire num-
ber am ounting to something over three millions.

As this station was within the jurisdiction of the State of Massachu-
SCtts, it was necessary to obtain permission from its commissioners to
cary on operations, which was obligingly granted on the condition that
they might nominate some one to be present during the season, to see
that the regulations of the State were fully carried out. Mr. Charles Gr
Atkins was selected for this work, and had the superintendence of a

- €ertain portion, under the general direction of Mr. Milner, who had
charge of the whole. ]

Here floating boxes were used entirely, and some of the diﬁicplhes
referred to on a previous page, were experienced, especially in the 1qter~
ference of a raft of logs floating down the river over the spawning-
ground.

For the purpose of studying the physiological condition of the egas
and young while in the hatching-boxes, the services of Mr. H. J. Rice
of the Johns Hopkins University, Baltimore, were secured. This gentle-
man had been employed previously at Havre de Grace during the opera-
tions of the United States TFish Commission, and an account of his
results has already been published in the general report of the Maryland
Fish Commission, Mr, Atkins, too, made a great many interesting ob-
servations in regard to the hatehing of eggs, &c.

The number of eggs procurable at South Hadley Falls not being so great

as desired, Mr. Frank N. Clark was sent to Windsor Locks in Connect:icu.t,
to a station where it was said spawning shad were to be Obtaine(.l in
abundanee, but the season was so far advanced that he did not consider
1t expedient to commence any work there. There is good reason to
Belleve, however, that it will repay the effort if undertaken at the proper
ime.

A detailed Statement, by Mr. Milﬁer, of the shad-hatching operations
during the year will bhe found in the Appendix, including an account of
the precise disposition made of the fish from the several stations.

The Pacific Salmon. : :

The Columbia River or Clackamas Station.—A remarkable deficiency
in the yield of salmon in the Clackamas River in 1876 aroused the per-
Sons employed in the canning trade on the river to use all practicitble
measures of relief, A com pany, entitled the Oregon and Washington
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Fish Propagating Company, was incorporated for this purpose, with Mr.
John Adair, jr., as president, Joseph G. Megler, secretary, and Henry
, treasurer. The capital stock was placed at 830,000 in 600 shares.

At the request of the officers of this company, Wa1m1y indorsed by
Senator Mitchell, of Oregon, I instructed Mr. Livingston Stone to an-
ticipate the time of his usual visit to the MeCloud River, and to proceed
to the Columbia for the purpose of starting the enterprise. Accord-
ingly, he reached Portland on the 11th of June, and had a consultation
with the directors of the company. A visit by Mr. Stone, the ycar
before, for a similar purpose, resulted in his choice of the Clackamas as
the most suitable spot; but as this was not at the time satistactory to
the company, five weeks were spent in carefully examining all the local-
ities along the river. 1t was found, however, that some objection applied
to every other possible station. Thus the waters of the des Chutes,
though abounding in salmon, ecould not be prepared for hatching pur-
poses. Others bad no fish, and others still were too distant and inacces-
sible. The Indian troubles prevented any recourse to the nearer waters
of the Salmon River, or to the tributaries of the Upper Columbia.

One objection to the Clackamas was that fish found there were not
believed to be the genuine Chenook salmon, but on finding that this
was a mistake, and that the desired variety was actnally the fish oceur-
ring there, it was finally concluded to fix upon the Clackamas, and Mr.
Stone was authorized, on the 5th of July, by the treasurer to select it
as the location. He accordingly located the hatching-station on the
south Rank of the Clackamas, just above the mouth of Clear Creek. The
plans having beén completed, their execution was placed in the hands of
Mr. Waldo Hubbard, an employé of the Fish Commission, who carried
them out with great promptness and efficiency, and, although encounter-
ing some unexpected difficulties, the hatchmg-house was finishéd with a
capacity for a million eggs.

Various obstacles presented themselves from time to time, but finally
200,000 eggs were secured and placed in temporary boxes. Unfortu-
nately, however, a sudden rise in the river carried away the rack across
the Clackamas, the Indian trap used for a corral to confine the fish, and
finally the eggs placed in the boxes. Vi gorous efforts, however, sue-
ceeded in retrieving this disaster in part, but it was not until the 25th
day of September that cvery thmg was completed and in working order.

Other preparations, however, had to be made for the purpose of pro-
tecting the buildings and apl)armtm from the sudden risc of the river;
and for this a large boom was built which it is hoped will answer the
purpose.

The total number of young salmon hatched out during the season was
about one illion, & portion of the eggs having been transferred from
the Me¢Cloud River.

Mr. Stone found that the number of nets stretched across the river
constituted o very great impediment to the ascent of the fish, making




REPORT OF COMMISSIONER OF FISH AND FISHERIES. 3

it probable thatunless this could be prohibited by law it would be usel;la::
to attempt artificial propagaﬁon. It is now pnderstood t}xat a lmtv;3 -
been passed which will give the relief; and the predominant inter
being in favor of protection, it is likely it will be duly exercised. 1 bo

A full report, by Mr. Stone, of his work on the Clackamas, will be
found in the Appendix. : _

- The McoloudI IE:W Statidn.—The success of the operations on the
McCloud River quring the year 1877 was equal to the averago of that of
the preceding Years, although prosecuted under some esp(‘acml .qmb?rmss-
ments, A difficulty, with the squatter, who clalme.(_l prior rights, ga;’e
much troube to Mr. Stone, and mwade it necessary for him to secu.re‘ t 1:0
assistance of g guard of soldiers detailed by General McDowell for the,
PUrpose. This detail of a Lieutenant and four men, reached.t-he United
States figher station on the 16th of August. .

he extenty of operations at the fishery was interfered with op ac‘cg}m‘?.

of the upward ascent of the fish being prevented by the net§ for ta. &ni
fish at the canning establishments near the mouth of .the }‘wei,_ and 1
became necessary to invoke the action of the Californfa, T'ish (Jomxfnst-;
sioners in enforcing the Statelaws prohibiting such fishing after thfa h}‘s .
of September. Some of these persons were tried anq on ‘conthalon
fined to the amount of nearly’ a thousand dollars. This broke up the
illegal action; but in the mean time the run of the fish for the season
had nearly passed. : . _

By the itli)lization of all the means at his command, as already stated,
a fair supply was secured, the first eggs being taken on the 28th of Au-
gust, and the last of the regular season on the 19th of .Septembf?r. The
experiment, tried for the first time in 1876, of chartering a refrigerator
car for the purpose of sending the eggs eastward, was again made in
1877, with perfect success. The oar left Redding on the 2d day of Oc-
tober, for Sacramento, and reached Chicago on the 7th, the crates con-.
taining the eggs being forwarded thence by express. The car contained

39 crates for distribution in the United States, and 12, of 25,000 each,
for Europe,

On the 7th of October the eggs for New Zealand and Australia were

sent forward ty San Francisco, and were shipped by the steamer of the
*9th of October,

The necessity of keeping up a supply of fish in the Sacramento River
Was met by the

Introduction of two millions of iry, hatched at the Me-
Cloud establishment, Such action, if continued for a number of years,
cannot fail, in addition to the natural product, to maintain the stock
at a fair average. It i believed, indeed, that the increased nwmber in
the present supply of fish in the Sacramento, is derived from the young
introduced by the United States Commission during its operations. for

Seéveral years past. Without this action the river would yield so sm@ll

4 Dumber ag to render it practically worthless as a salmon stream.
. In general, the to

tal loss of eggs in transportation did not exceed 2%
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per cent., with the exception of those sent-to Europe, of which mention
will be made hereafter.

Nearly all the fish commissioners of the Eastern . States reported the
arrival of their quota in most admirable condition.

In the Appendix will be found the detailed report of Mr. Stone upon
the work of 1877. In this is a yvery important series of indications of
temperatures. From this it will be seen thatrduring the season, when the
e,ggs were being embryonized for shipment, namely, from August 28 to
‘October, the temperature of the water varied from 480 to 589, that of the
air occasionally rising to 100°. The hatching was wmpleted however,'
with the water a few degrees lower. ’

The total yield of the season up to the 9th of October was a little over
7,000,000, about 1 ,000,000 more being taken afterward. The distribution
of these eggs was made to twenty States, in addition to which a supply
was sent to Germany, the Netherlands, England, France, Canada,
Australia, and New Zealand. The total number of fish distributed from"
the various stations amounted to 6,983,000,

Foreign distribution of eggs of the Pacific salmon.—The very high es-
timation of the California salmon by the fish-breeders of the United -
States, ‘based upon its hardiness, freedom from disease, rapidity of-
growth voracity of feeding, &e., excited much attention among special-
ists in this line in Europe, and in the summer of 1876 application was
made in behalf of Dr. Friedenthal, minister of agriculture of Germany,
through the German commissioner at the Centennial, tor the transmis-
sion of.a supply of eggs of this fish. Similar requests were made by the
officers of the Deutsche Fischerei-Verein, an institution standing far in
advance of all others in Europe organized for the protection and im-
provement of the national fisheries.

It was impossible to meet this call in 1876, but in 1877 arrangements
to that effect were made, after an extended correspondence Mr. Fred
Mather was selected to accompany these eggs to Europe, it being un-
-derstood that his expenses were to be paid by the Gerrmoan Government
and the Fisherei-Verein. No charge was made by the United States for
the eggs, their donation being considered right and proper, in view of
ithe fact that Germany had presented, in 1873, 250,000 eggs of the Rhine :
salmon to the United States.

It was arranged that Mr. Mather was to meet the eggs at Chicago,
and that no portion of his expenses from that point to Germany and
back to New York was to be chargeable to the United States.

. On the 7th of October, 1877, a refrigerator car from California reached :
Chloago with its precious frelght of salmon eggs, and Mr. Mather, who
was in attendance, received two crates of eggs for England, to be sent
to Frank Buckland; two crates for France, for the Société d’ Acclimata-
tion, Paris; two crates for the Deutsche Fischerei- Verein, Germany ; two
for Dr. Friedent:hal, minister of agriculture in- Germany ; and four for
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Holland, care of C. B. Bottemanne, Royal Zoological Garden, Amster-
dam, :

- Each crate contained 25,000 eggs, packed according to the usmal
method. Mr., Mather accompanied these eggs to New York, and’ as th.e
German steamer did not sail until the 13th of ‘the month he thought it
advisable to take them to his house in Newark, where they could be
stored in a cellay ang properly protected. He had arranged tO repack
these eggs according to a method of his own devising, and had trans-
ferred 25,000 to their new crates when he was instructed, by telegrapl,
1ot to interfere with the packing they had received, it being thoughi_i
that the rigk involved would be greater in making the change. ’ ,

The vessel selected for the shipment was the Mosel, of the North Ger-
man Lloyds, Captain Neinaber in command, the company having offered
évery facility for the carrying out of this important experiment. A
SUPPly of ice was procured, and the eggs were placed in the forward
hatchway on the main deck, properly packed to prevent injury. The
broposition to surround the eggs with a lot of straw was not cartied
out, owing to the fear on the part of the captain of danger frqm ﬁr‘?"
Although notice of the probable time of the arrival of the vessel at
Southampton wag telegraphed from New York, the messenger Of Mr.
Buckland, for some reason, did not reach that place until 4a,fte? the

Steamer had left for Bremen, and his quota of eggs Were accordingly

added to those for Germany, T :

The vessel was met at Bremerhaven by Dr. O. Finsch, curatqr qf
the Bremen Museum, in behalf of the Deutsche Fisherei Verein; by Di-
rector Haack, for Hiiningen; by Mr. Heck, of Amsterdam, and Mr,
Schreiber, of Hameln, who took charge of their respective pa;cl::ages-‘
Perhaps in consequence of the situation of the eggs on the sth_, all
except those that had been. repacked by Mr. Mather were in bad
condition, so much 8o, indeed, that but few of them survived. Of the
25,000 repacked for Germany, only 396 were lost, proving the 'eﬁimency
of Mr. Mather’s method. N early all the remaining eggs were dead, or
died soon after being ‘transferred to the hatching-houses, a small per-
centage alone yielding any fish. Considerable vexation was OXPI‘eSSGd,’

-by the fish-culturists of Germany and Holland, in regard to what they
considered the jmpracticable method of packing the eggs adopted by

Mr. Stone; but there is every assurance that if they had been placed

under more favorahle circumstances in the vessel, they would have gone
through safely, ag wil be seen by the account of the shipment to New'
Zealand of eggs packed in precisely the same way, which reached their
destination in good condition, after a voyage of eight weeks instead of
two, the percentage of loss being very trifling, - S

In the Appendix will be‘found a detailed account by Mr, Matheér of
his experiences. ' : '

Fifty thousand eggs were taken by Mr. Mather for the Société d’Ac-
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climatation, Paris, from Chicago to- New York, and forwarded by the
French Transatlantic steamer, arriving in unsat1sf‘1,ctory condition.

It is proposed to renew the shipments of eggs of California salmon to
Europe in 1878, when, it is hoped, the experience gained will be avail-
able in securing their safe delivery at their destination.

The Atlantic Salmon (Salmo salar).

The Bucksport, Maine, Station.—The cessation for the past year or two-
of operations at Bucksport looking towards securing eggs of the At-
lantic salmon, has already been explained, on the ground of a desire to
ascertain by the first experiment whether it would be possible to restore
this fish to depleted waters, and to introduce them into streams where
they had not previously occurred. No very positive results were pre-
sented in the early part of the year 1877, up to the time when it-would
be necessary to make proper provision for securing the parent fish. If,
however, the salmon returns in any positive numbers to the waters wluch
have been the subject of experiment hitherto, efforts will be made, With
a suitable appropriation from Congress, to renew the workin 1878, on as
large a scale as may be practicable.

Results obtained for labor of previous years—It is, however, a fact,
that in November of 1877, a mature female salmon was taKen in the
Delaware River, in the vlclnlty of Trenton, and presented by Mr. H. J.
Reeder, one of the fish commissioners of Pennsylvania, to the ‘United
States Fish Commission. Itis now on exhibition in the National Mu-
seum in the case devoted to the display of the results of artificial fish
propa.gatlon Mr. Reeder, in sending the specimen referred to, remarks
that numerous rumors in regard to the occurrence of this fish in that
river had previously come to his notice, and that the more authentic
one was in regard to a salmon taken in a shad seine in the Delaware,
and eaten as the first caught there. A second specimen was said to
have been taken at Lambertsvi]le, and another at Carpenter’s Point,
near Port Jervis, caught in a fish-basket, and welghmg 83 pounds
Other cases were heard of, but in less deta.ﬂ

Mr. Reeder is of the opinion that the salmon recently taken in the
Bushkill could not have been the progeny of the spawning of 1871, as
those were hatched in the Hudson River and brought, ten thousand in
number, to the Delaware, nearly all dying on the way. About one
thousand were placed in the water in a weak and greatly enfeebled con-
dition, and there is no reason to believe that any of them survived.

In 1872 the State commissioners hatched out a number of eggs in a
spring run, near the Bushkill, and about 10,000 young fish were planted
in that stream. In 1873, about 256,000 were hatched on the banks of the
Delaware and turned directly into the river itself. Mr. Reeder thinks
that those placed in the Delaware could not have gone into the Bush-
kill, and that consequently the hatching of 1872 must be consiiered as
the starting point of the specimen captured.



, . . %37
REPORT OF COMMISSIONER OF FISH AND FISHERIES. 37

The question, however, as to the precise origin of the. fish sent by
Mr. Reeder and the others referred to by him is (x)mphcate(?. by the
fact that jn 1872 the Bureau of the German Fishérei-Verein made
arrangements for the presentation to the United States Government
of 250,000 eggs of the Rhine salmon, obtained at the imperial estab-
lishment at Hiiningen, and I purchased 500,000 in addition from Mr
Schuster, of Freiburg. When these had been properly brought forward
in the respectivo establishments of Hiiningen and Freiburg, they were
placed in charge of Mr. Rudolph Hessel, now the superintendent of
the United Stateg carp ponds in Washington, and transferred to Nevjv
York. ‘Owing to the unseasonable warmth of the winter m'ul to the
absence of ice, these éggs could not be kept down to a sufﬁcxenﬂy lm\v
tempel'atlll'e, and on arriving at New York it was found that the greater
Part had perished: The remainder were taken to the est-abhsl;ment of
Dr. J. . Slack, at Bloomsbury, N. J ., and by diligent care on the part of
Mr. Hessel about 5,000 were saved and hatched out. These were placed
in the Muscanetkong, a tributary of the Delaware, in the spring of 1873.
According to Dr. Hudson, a salmon, weighing 183 pounds, was taken
3 gill-net near the mouth of the Connecticut on the 8th of J une, 1876,
and sold in the Hartford market for the sum of $10. A few were also
seen in the summer of 1877, ' ) ;
The results of the experiment were more satisfactory in the Mer.n-
mack River than in either the Delaware or the Connecticut, as a cons1f1-
erable number made thejr appearance at the Lawrence fishway early in
June, and at Manchester on the 13th of June. Quite a large number
in all were Tnoted, and the commissioners of Massachusetts and New
Hampshhe- are determined to press the business of restocking»the Mer-
rimack with great vigor. A full-grown salmon was seen ‘at the Law-
renc;lﬁsh\vay on the 3d of O'ctober, representing a later run during that
month, - -

in

The Land-locked Salmon.

Grand Lake Stream Station, Maine—The work of gathering and for-
warding the eggs of land-locked salmon, during the season of 1877—?78,
W28, as heretafore, in charge of Mr. Charles G. Atlins, at the establish-
ment on Grand Lake Stream, in Eastern Maine, the methods being sim-
ilar to those of previous Years. A series of stakes and fine. meshed nets
was set on the gravelly shoals below the dam of the outlet of Grand
Lake, enough to entrap the whole run of breeding-fish. The eggs were
brought forward in the old hatching-house at the spring on a little brook,
& tributary of Grand Lake Stream. '

The report of Mr, Atkins, as submitted in the Appendix, will explain

all the details connected with this work, illustrated by a diagram of the
grounds, - o

As ip

previous 'years; the State commissioners of Massachusetts. and
Connectj,

€Cticut co-operated with the Commissioner of the United States in
Carrying on the work, the division of eggs being made pro rata. The
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total number obtained was 2,159,000, the number distributed being about
1,400,000. The remainder were hatched out and restored to the water
of Grand Lake Stream. The eggs for the most part reached their des-
tination in good condition, and were successfully hatche® out. The
table accompanying Mr. Atkins’s report shows the precise location of the
planting of the entire lot. In addition to the distribution of land-locked
‘salmon made to various portions of the United States, 25,000 were sent
to the Deutsche Fisherei-Verein in Germany and 55,000 to the Société
. @Acclimation in Paris. Unfortunately, both lots were apparently so far
advanced in development that it was impossible to retard their hatching
_until their arrival at their destination, and consequently all perished.
- Lake Ontario Station.—It is well known that not many years ago sal-
mon abounded in Lake Ontario, and that there were many important
fisheries for them both on the Canadian and American shores. Of late
. years they have been exterminated on the American side, and were nearly
extinet on the Canadian at the time when Mr. Samuel Wilmot began his
“celebrated experiments at Newcastle. These fish were in the habit of
‘entering the short rivers, tributaries of the lake, at the proper season,
‘for the purpose of ’spavdning, and after remaining a short time returned
to the lake. It was formerly supposed -that all these fish came up in
the spring from the ocean, by way of the Saint Lawrence River, return-
ing in the autumn or winter. But Mr. Wilmot quite reasonably insisted
that they never left the waters of Lake Ontario, and were in every re-
‘spect to be considered as land locked salmon, corresponding to those of
‘Seba,go Pond and various other ponds along the coast of Maine, as also
in similar localities in Nova Scotia, New Brunswick, and Quebec.
_ Mr. Wilmot, from a single pair of breeding fish, occurring in a small
stream, on whlch his hatching establishment is placed and not more
than a few feet across, now counts breeding fish by thousands. But the
somewhat remarkable fact is developed that with all this certain increase
in pumber but little impression has been made upon fish as an article for
market purposes, it being found impossible to take them at the proper
geason. Mr. Wilmot’s plan is now to place salmon in the waters of the
north shore and in the interior, in the hope that in the future desirable
river fisheries may be established. Noincrease in the number of salmon
has been noted in the Upper Saint Lawrence, the fish being still taken,
however, in considerable numbers in the lower part of theriver. Ihave
not been able to ascertain whether any are obtained as high up as Mont-
real and between that and the outlet of the lake.

Mr. Wilmot having very kindly offered to the United States Iish
Commission 5,000 impregnated eggs from his hatching establishment at
Newecastle, they were placed at the command of the New York fish
commission, by which they were turned over to the New York Aquarium,
and there hatched out. By the instructions of Mr. Roosevelt, 4,500 of
these young fish were placed in Otsego Lake, at Cooperstown, in June,
1877, Asthis lake constitutes the headwaters of the Susquehanna River,
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We may have here a new source of supply to that-stream. It-had been
‘the originul intention to place these fish in Skeneateles Lalke, but for
various reasons Otsego Lake was preferred.

_Whitefish (Coregonus albus.)

. Northville (Mich.) Station.—It not being convenient to undertake spe-
cially the gathering and artificial impregnation of the eggs of the white-
fish, arrangements were made with Mr. Frank N. Clark, of Northville,
Michigan, to secure and bring forward such a number of eggs as might
beneeded by the Commission to meet the comparatively small number of
applications, the most important of these being from California, Nevada,
Aand severa) foreign countries. Accordingly, 500,000 eggs were shipped
to Mr. B. B, Redding for the California commissioners. The shipx.nfant
of the eggs was quite successful, a comparatively small percentage failing
to develop, The eggs were packed by Mr. Clark between layers of mos-
quito netting, and Mr. Redding reports that where the layer of netting
-Was single the eggs were in good condition, but where they re?sted on a
fold or turn they were generally killed, thus suggesting an lmpOI'Fant
Drecaution under these circumstances. The young fish thus obtained
were for the most part placed in Lake Tahoe. o
Desirous of trying the experiment of the introduction of our whitefish,
Coregonus albus, into Germany, I instructed Mr. Clark to put up and
forward to Mr. Fred. Mather, for shipment to Germany, a package of
50,000 eggs. These were started on the 18th of J anunary, 1878, and on
the 21st Mr. Mather acknowledged their receipt at Newark. As no
steamer was up for Germany until the 26th of January, Mr. Mather kept
the eggs in his cellar at'a temperature of 46°, a piece of ice being allowed
to melt continually on the top of the box. The authorities of the North
German Lloyds having, with their usual liberality, agreed to forward
.these 6888 without expense, they were placed by Mr. Mather, on the 26th,
1n charge of the first officer on the Mosel, by whom they were put in a.
part of the vessel which, unfortunately, proved to be too warm for them,
as, on their arrival in Germany, all were found to have perished. .
. Through the mediation of the United States Fish Commission, ar-
Tangements Wwere made between the Government of New Zealand a:nd
Mr. Frank N, Clark for a supply direct of embryonized eggs of white-
fish. This commission was satisfactorily executed by Mr. Clark, and
the eggs duly placed on board the steamer at San Francisco, and reached
their destination in good condition. A large percentage was hatched
out, and the young placed in antipodal waters.

The Buropean Marane ‘Whitefish (Coregonus marana).

The value of the Coregonus or whitefish as an article of food and as a
subject for artificial propagation is becoming appreciated in Germany, a8
it is in the United States; and the German fish culturists are especially
active in experiments and suggestions. A favorite species is what is
known as Madue Marene or Coregonus Marena of (Bloch.) - This is found
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only in a few, lakes in the provinces of Pomerania, Brandenburg, and
Holstein, and for the most part in Madue Lake.

The most successful cultivator of this species is Mr. R. Eckardt, the
proprietor of a flourishing fish-hatching establishment at Liibbinchen,
near Guben, in Silesia. This gentleman, desirous of making some re-
turn in behalf of his compatriots for the good will of the United States
Fish Commission, in supplying eggs of useful food fishes to Ger-
many, offered to present one thousand embryonized eggs of this species,
if be could be advised of the general result of the experiment., This
being promised him, a package, said to contain a thousand, was received
through the kind offices of the North German Lloyds, in New York, and
sent by arrangement to the fish commissioners of Michigan, who prom-
ised, after hatching them out, to place the young in some isolated lake
in that State, where their future could be followed. -Of the number re-
ceived, 409 were hatched out, and on the 14th of April, were placed in
Lake Gardner, a small, deep lake in Otsego County, Michigan. There
were believed to be no other whitefish, nor any predaceous fish of any
kind in the lake. It is to be hoped that should this lake be found to
contain any whitefish, the fact will be duly reported to the United States
Fish Commission. This transmission of eggs was accompanied by
special instructions as to treatment. Thus they were not to be trans-
ferred suddenly to new water nor to water of specially different temper-
ature ; but the box must be placed unopened in the water and allowed
to remain in that condition for at least an hour. As the skin of the
egg is very delicate, of course careful handling is required. In Ger-
mauy the eggs hatch out from the end of February to the middle of
March, this depending on the temperature.

Mr. Eckardt advised that the young fish be placed in the ditches or
ponds within one or two days of hatching. In May or June, in Gey-
many, the young fish are said to make their appearance on the shores
of the lake.

The Carp (Cyprinus carpio).

The introduction of the best varieties of carp, particularly those reared .
in Germany, has, as is well known, been for many years a favorite object
with the United States Fish Commission, this fish possessing many spe-
cial qualities fitting it for great usefulness in certain portions of the
United States. The carp, from having been cultivated for hundreds,
and, perhaps, thousands of years as a domesticated fish, and being of
all known fish the most readily propagated and reared, takes rank in this
respect with poultry and domestic animals generally. It is maintained
by German writers that a given area of carp ponds will furnish a vastly
greater amount of animal food than can be obtained on the same ground
from the cultivation of crops fed to domestic animals; this, too, at
much less labor and expense. In some parts of Europe vast areas
are occupied in the culture of carp, Prmce Schwartzenburg of Austria
having, it is said, no less than 20,000 acres occupied in this culture,
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The propagation of this fish is prosecuted on every imaginable scale,
from that just mentioned down to a tank holding not more than a few
cubio feet. In China, indeed, it is said that carp are reared to a very
great extent in ordinary washtubs and fed with vegetable refuse.

In Germany, again, there is a regular alternation on the same ground,
from carp cultivation to that of the cereals or other plants, and after a
certain number of years the ponds are drawn off, allowed to dry and
seeded or planteq ynt;l one or two crops are obtained, when the water
1s again turned on and the carp reintroduced. o _

There are 8everal species of American Catostomide which might in all
Probability angwer in some measure, if not fully, in place of ‘the carp.
Among them are espocially the buffalo fish, a large sucker, the flesh of

Which is much esteemed. As, however, some special varieties of carp
have heep developed and had their instinct of domestication est‘;abhshed,
,While eXperiments on our indigenous species are scarcely yet tr{ed, there
18 10 reason why time should be lost with the less proved species.
In carp culture quite & number of varietiés are known. The species
In its or iginal condition is not very different in shape from a gold-fish,
and is of an olivaceous color, and distinguished by four barbels about the
Inouth, these being inappreciable or wanting in the gold-ﬁ.sh. Wh.ere
the carp is kept in ponds, and where its habits.are necessarily sluggish,
the body is thick ang stout, and the fish tender and delicate. In run-
ning water, however, the back is sharper and the body more slender,
the result of increased muscular activity consequent upon dlﬁere.nt sur-
roundings. The two principal varieties of carp produced by cultivation
_are the mirror and the leather carp. In the mirror carp all the scales of
the body have disappeared, with the exception of a few scales along the
vertical outlines, and those along the lateral line. The leather carp
£965 & Step beyond this, and is destitute of all scales excepting a few
along the line of the baek; sometimes they are entirely wanting. The
difference between the two, however, is not very great, both being con-
Sldered mueh superior to the scale carp, which is best known. It is
stated that the cross between the Cyprinus carpio and the Prussian O.
carassius, a8 also one between the gold-ishand 0. carassius, are all known
S carp; and the fact that, they all represent the greater part of the fish
f)f that name ip France and England, has given the idea of the inferior-
1ty of the carp, Iy jg only in'Germany that the different branches are
kept distinet and thejy comparative merits appreciated. The best of
these are said to be of very superior quality, ranking with the European:
trout in point of price and estimation ; indeed, it is on these in the in-
terior of Germany thag the population depend very largely for its sup-

Ply of fish needed for church requirements and the general wants of
the table, '

As alread

y stated, T have for a long time attached much importance
to the intro ‘

: duction of carp into the United States of :‘America, 88 sup-
Plying an often-expressed want of a fish for the South, representing the-
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more Northern trout, and capable of being kept and cultivated in ponds.
In the carp this desideratum is amply met, with the additional advan-
tage that the same water will furnish a much larger amount of fish-food
in the aquatic plants, roots, seeds, &c., to be found, while feeding may
be accomplished by means of leaves, seeds, pieces of cabbage, and
lettuce, by crumbs of bread, or by boiled corn and potatoes, or other
cheap substances. Of course, among fishes, as among land-animals, sus-
tenance is derived either primarily or secondarily from the vegetable
kingdom. The carnivorous trout and black bass find their food in the
form of the Cyprinide or other fishes, or insects and worms, which
either directly or indirectly have been fed from plants. In the case
of these fish, therefore, we change, first, the vegetable substance into
animal, and feed the animal to the carnivorous fish, to a very great
disadvantage. In the case of the carp, the plant substance goes directly
to the formation of the eatable fish, and produces s much larger yield
of flesh.

The growth of the carp, in view of its sluggish, semi-domestic nature,
is very rapid, and it is not at all uncommon for the fish to attain a
weight of two or even three pounds by the end of the second year,
this depending somewhat upon circumstances. In the coldest regions
the fish buries itself in the mud during the winter, and of course expe-
riences no growth during this-time of seclusion. In more southern por-
tions of the United States this hibernation would not take place,-and
the fish by feeding throughout the entire year would experience a pro-
portional increase of weight.

There is no ditch, or pond, or mill-dam, or any muddy, boggy spot
capable of being converted into 2 pond of more or less size, that will not
answer for this fish. Except for unforeseen casualties, 1 fully believe
that within ten years to come this fish will become, through the agency
‘of the United States Fish Commission, widely known throughout the
country and esteemed in proportion.

The earlier reports of the Fish Commission contain accounts of what
has already been done in the matter of introducing the carp, and the
results of séveral unsuccessful or unsatistactory trials are recorded.
Not discouraged, however, by failure, the experiment has been con-
tinued, and I am happy to announce as a result that a sufficient supply
of the three principal varieties has been secured.

The first experiment by Mr. Hessel during the present year, or rather
during the winter of 1876-'77, was not successful, the fish being all
destroyed in consequence of a storm of unusual severity to which the
vessel was exposed in its trip from Bremen to Baltimore. He, however,
immediately returned to Europe, bringing a supply of fish to New York
.in the month of May. There being no suitable locality under the imme-
diate direction of the United States Fish Commission, arrangements
were made with Mr. T. B. Ferguson and the commissioners of Druid Hill
Park for their accommodation in ponds prepared expressly for their re-
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ception, in the vicinity of the State hatching-house in that park; and on
the 26th of May Mr. Hessel placed there 227 naked and mirror carp and
118 common carp. These were placed in charge of Mr. Hessel, under
the general 8uperintandence of Mr. Ferguson. . '
The ponds 01'iginally constructed by the park commissioners not .I)e-
ing sufficient to accommodate the fish, they authorized the excavation
of several oOthers, at an expense of $1,000, and it is expected that th.ese
Wwill be finished a ap early day. As,however, even with this extension,
the quarters for the breeding-fish were not sufficient, the suggestion of
Mr. Hesge] that application be made to Congress for the use of the Bab-
cock Lakes in tie Monument Lot, in the city of Washington, was dcted
UPOD, and towards the end of the year authority was given by Congress
Or the use of the Monument Lot for the purpose in question, and an
appropriation of 85,000 made for the proper construction anq arrange-
Inent of the water under the direction of Colonel Casey, superintendent
of Public Buildings and Grounds. This work has been commenced and
will be finished probably in the course of the coming sprin.g; and when-
‘over it can he done, a portion of the carp and other fish will be brought

over from Druid Hill Park pdnds, 80 that the experiment may -be car-
ried on in the two localities. '

The Monument Lot ponds contain about six acres each. They will be

drained off and the bottom leveled and ditches prepared similar to
those suggested in Mr. Hessel's article on carp pouds in a previous re-
“Port. A low place, now perfectly bare at low water, and in the vicinity
of the two ponds can, with little expense, be reclaimed and made to add
another pond of twelve or fourteen acres.

. It is proposed to establish on the island in the west pond some small
‘inclosures for the breeding-fish,

Considerable discussion has arisen as to the person to whom the intro-
duction of the carp into America is due ; indeed, it is claimed that this
was done many years ago. Certain fish-ponds on the Hudson River are
said to have been emptied of their contents by a sudden freshet, and,
a5 & consequence, the Hudson is now full of what is called the carp and
sold as such in the New York market. I have not yet, however, been
able to find 3 single figh among those sold as carp which is really any
oi';h‘er than the common gold-fish, reverted to its original normal con-
dition. Indeed, in the olivaceous fish caught in great nunbers in the
Hudson there are usually found precisely similar specimens of white,
red, and all intermedjate conditions. While, therefore, I cannot say that
10 genuine carp were transferred to thé Hudson, none have come under
my observation; and it hag occurred to me as possible that the Prussian
carp, Cyprinus carassius, L., may have been the one introduced, or possi-
bly the hybrid progeny of this and the true carp may have been gradually
mixed with the gold-fish. -

- Some years ago Mr. Poppe, of Sonoma, Cal., brought from Geymany

some half.dozen specimens of scale carp, and has since made a thriv-
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ing business by the sale of fish for breeding purposes. Mr: Poppe has
kindly sent me some specimens of his fish. These are scale carp, ap-
parently somewhat hybridized; at least, they do not present the chir-
acteristics of the pure breed brought by Mr. Hessel. Information in
regard to any other experiments in this direction will be gladly reeeived,
especially if accompanied by specimens of the fish for the identifica-
tion of the variety.

The Euxopean Tench { Tinca rulgaris).

- Fully appreciating the tex}acxty of life of the tench, and the re'uh-
ness of its acclimatization in foreign waters, as shown by the prodigious
success of experiments with it in Australia, I requested Mr. Hessel, on
his return from the last trip to Burope, to bring with him as large a num-
ber as possible; and these have also been placed in Druid Hill Park.
The especial value of this fish is in the fact that as the water in a given
pond dries up or flows off, it. buries itself in the mud, and if this is kept
sufficiently moistit will remain in perfectly good condltlon , while, perhaps,
the ground above it may become hard and parched, requiring only the re-
turn of the water to its bed to permit its emergence. Indeed, it is said
that in some places when the pond is dry and the fish is needed, it ig
dug out like potatoes from a hill. The fish will be distributed together
with the carp, as there is nothing incompatible in their ocenpying the
same waters.

A few special varieties of what is known as the golden tench were ob-
tained, and will be propagated ; but they have no special value beyond
their dbnormal color,

The Golden Ide (Idus melanotus var. auratus).

A large cyprinoid fish in Germany, known as I dus melanotvs, attaaning
sometimes a weight of three or four pounds, hag, within a few years past,
been developed into a golden or red variety, corresponding with that of
the gold-fish, but much more beautiful in shape and larger in size. As
compared thh the gold-fish it has the merit of swimming about on the
-surface of the water, and being more active in its movements. Mr,
Hessel brought with him on the trip just referred to, a large number of
the ides, the increase from which will also be distributed in due course
* of time,

The 8ea Herxing (Clupea clongaia).

The question of the propagation of the sea herring (Clupea elongata)
is one of considerable economical importance, aithough less prominent
in this country than in Lurope, as its capture does not occupy so large
a part of the American fisheries. . Here its most important application
is as fresh bait for cod, hahbut, &c The fact that herring eggs are very
adhesive, and attach themselves firmly to all objects which they touch,
makes it impossible to apply the same methods as with the salmoh and
the shad, the eggs of which are non-adhesive to each other or to other
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substances, and can readily be manipulated by the approved apparatus.
Indeed, it has been found that wherever the eggs of the herring adhere
in bunches the central eggs almost always fail of development. .

The details of the operation of spawning among the sea herring are
1not well ascertained, but probably are prosecuted as with most fishes,
the fish, either in pairs or in masses of both sexes, coming together and,
discharging the eggs at intervals, accompanied by a disclarge of the .
milt. This being done in the open sea, the eggs are immediately carried
off by the current, and ultimately fall to the bottom, unless they happen
to come in contact with some substance floating in the water. Where
Vvessels are anchored on the spawning-grounds of the herring it is very
common for the eggs to attach theisolves to the cable, sometimes
ncreasing jtg thickness many fold. .

Wring a visit in 1872 to the spawning-grounds of the sea herring at
the Southern end of Grand Menan, I found, in working the dredge, that
Sea-weed and pebbles brought up at depths of from five to twenty or:
thirty fathoms or even more were thickly studded with singlo eggs of
the seg herring, rarely more than two or three .being close togethe}‘.
These circumstances were most favorable for development, while their
adhesion saved them from many of the dangers of destruction by ﬁ‘Sh‘?S’
&c., to which floating eggs are liable. The experiment of artificial

Propagation was not tried in this connection, although a supply O.f eggs
a8 taken to Eastport and their development carefully studied in the-
laboratory. '
On the 13th of November, 1877, Mr. Vinal N. Edwards, an employé
of the Fish Commission, while at Noman’s Land, engaged in studying
the natural history of the spawning cod, took the occasion to art:iﬁc'ial%y
lmpregnate a number of eggs of the sea herring and hatch them out in
& floating hatching-box, These eggs hatched in eleven days, the young
emerging on the 24th of November. He found the yolk-bag much more
Sessile than that of the shad. Where the eggs were in clusters they did
1ot ripen, only when placed singly on sea-weed. Kelp seemed to be the
best medium for thejr development. .

- Experiments were also made in 1877 by Dr. H. A. Meyer, of Kiel, on_
Tois same subjedt, and the results published by him in a Circular of the
Deutsche Fisherei-Verein, - : )

To make a Buccess of the artificial impregnation of the herring it will
be necessary to adopt some treatment quite different from that with .
the salmon and shad, and it is doubtful whether the work can ever be
done on the same Wholesale scale and with the same economy. Proba-
bl_y the best method will,be to drop the eggs on glass plates or sheets of -
wire gauze, the former being preferable on account of the greater facility
of keeping the eggs clean, . .

The specific gravity. of the eggs of the herring, which sink to the bot-
tom, is evidently much greater than thag of the eggs of the mackerel or
cod, which it is well known float persistently at the top. For a judicious .

.
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prosecution of the work.of hatching various species of fish it will be very
desirable to have eareful experiments instituted beforehand on this sub-
ject. It is well known that the eggs of the shad, trout, and salmon are
heavier than fresh water, as their tendency is to sink to the bottom of
the vessels in which they are kept. Their specific gravity is probably
quite constant in the same species, although possibly differing somewhat

-in the different stages of development.

Mr. Milner has furnished 2 memorandum to the effect that in five lots
of eggs of the California salmon, tested on the 29th of January, 1878,
and some of them well impregnated, the specific gravity varied from 1.07
to 1.09, two samples giving the first figure and three the second. He
found that in brook trout treated on the same day, among which a few:
were hatching prematurely, the density of the two lots varied from 1.156
to 1.159, showing a very appreciably greater density in the latter. I
would commend to persons who have facilities for making similar inves-
tigations, to determine the difference between the density of the unim.
pregnated egg, the freshly impregnated egg, and the same series of eggs
at different stages of growth, including that of the recently hatched
embryo.

The European Turbot and 8ole (Rhombus maximus and Solea vulgaris).

It is a well-established fact that the United, States, in the abundance
and variety of first-class food-fishes is greatly in advance of any single
country in Europe, even of Great Britain, since, while possessing the
varioug species of the cod family, the halibut, mackerel, herring, &c, in
common with them, America can show the Spanish mackerel, the pom-
pano, the channel bass, the weak-fish, and many other species of eatable
qualities. Any assertion of this superiority on the part of the United
States is met by the assurance that in the lack of the turbot and sole,
America is without the two finest of all species. There is no question

" as to the excellence of these fish, especially ot the sole, although in the
1new Pole or Craig flounder, a deep-sea fish discovered by the United

States Fish Commission in such enormous abundance off the coast of
Massachusetts in 1877, we have what will measurably replace the

“turbot; and several of our species of flat fish are scarcely, if at all, in-

ferior to the sole.
The importance of having these two European species in our own
waters has, however, been suggested to the United States Fish Com-

. 1mission, and it was concluded to take such steps as might be possible to

obtain them. Among the gentlemen particularly interested in this -
transfer was Mr. J. G. Kidder, of Boston, who kiadly offered his services
with the Cunard Steamship Line from Boston to secure free passage for
the fish and their attendant from Liverpool to Boston. He accordingly -
obtained letters from the agent of the line at Boston to the dlrectors in
Liverpool which accomplished their desired object. :
Reference has already been made to the agency of Mr. Fred Mather -



. *ATT.
REPORT OF -COMMISSIONER OF FISH AND FISHERIES. ¥*47

in the transportation of California salmon to Europe. Tha-t. gentleman
Was instructed to proceed to Liverpool and obtain a supply of the.turbot
and sole, suitable for transfer, to be brought back to Boston on 'the
Cunarg 8teamer, with such facilities as he could obtain on tha? occasion.
A correspondence had been entered upon some time before with Ml.‘. F.
00re, the accomplished curator of the Free Public 1\.11.1$eum of Liver-.
Pool, who madg many inquiries as to the proper localities and the.bgst
mode of obtajning thege fish. : - —
. Mr. Mather reached Liverpool on the 17th of November, and, report-
Ing himse]f ¢, Mr. Moore, found that gentleman bad invoked the a.ss3st-»
one of the authorities of the great aquarium of Southport. . Proceeding.
10 this Place, Mr. Mather was received very cordially by Mr. John Long,
the Superintendent of the aquarium ; but owing to the inclemfmcy of the
Weather jt was impossible to obtain any number of fish, and in or.der to
have 5 broper supply it was necessary to secure the further services of
Some of the fishermen, Unfortunately the weather, after Mr. Mather’s
arrival, proved to be exceptionally stormy, and the fet\: tish obta-lped
Were so badly bruised that they died shortly after being_mtrod}lceq into
@ tanks of the Southport agquarium. There was some questlon.m re-
gard to Mr, Mather's free passage in the shipment of the tish, and it was
Dot until the 3d of J anuary that the shipment was actually made.a. This
consisted of six turbot and twenty-six soles, the vessel upon which they
were placed being the Siberia, of the Cunard line, Captain McKay com-
Manding. My, Mather,' with his precious charge, experienced a series of
accidents on the voyage homeward. In the first place the tapks were
found to have been placed in such proximity to the steam heating pipes
that the water 8oon rose to a temperature of 720, much higher than is
8uited to thig fish. Op arriving within sight of Cape Cod, on the 1Gth.
of January, only two soles survived, und after consultation with the
captain as to g Suitable place of deposit, it was concluded to place them
Overboard, and they were accordingly left at a point on the Stelwagen

ank, two miles off Nahant, in 18 fathoms of water, the surface tem-
Perature he ng 310, ‘

It is hopeq that, as in the case of the shipment of California salmon,

the oxberionce thus gained will enable us to avoid a failure on another g
oceasion.  Mr. Mather is of the opinion that by keeping the temperature
at as low g degree ag possible one of the most serious dangers may be
avoided. He does not recommend anything in the way of gravel or
sand in the tanks, ag the fish would be liable to abrasion, in the motion .
of the vessel. He glgo recommends that the fish, before such trans-
Dortation, should be kept; in captivity and fed for at least one month, as
glif Will show whether the get of capturing has in any way injured the -

sh. .

Anticipating the occasion of taking these fish from the wharf at Bos-
1 fory deposit at some suitable point in the harbor, application was
made to the Treasury Department for the servico of the revenue-cutter,
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and instructions were given to the collector of customs at Boston, Mr.
C. B. Simmons, to supply this and such facilities as were required.
Every assurance was received from Mr. Simmons of his willingness to
co-operate; and the steamer, the revenue-cutter Grant, was in readiness
on the arrival of the English steamer; but, as it proved, tlie deposit of
the two surviving fish had already been made.

1t is, of course, impossible to tell whether from a single pair of fish
any yield may be expected. The fact is, however, now one of record,
that soles have been actually transported and introduced into American
waters. Mr. Mather’s account of his experiences on this trip will be
found in the Appendix.
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L~THE NATURAL AND ECONOMICAL HISTORY OF THE AMER-
JCAN MENHADEN.

By G. BROWN GOODE,

A—INTRODUCTION.
1.—OBJECT OF TIE MEMOIR.
Previous memoirs in this series.

W:s- (I;)l mthe first report of the Commissjoner of Fish and Fisheries,*

portas fIinenced the publication of a scries of memoirs upon the im-

Work v shes of the United States. Professor Baird inaugarated the
With two treatises from his own pen with the following titles:

L. THE Sour. Stenotomus argyrops, (Linn.) GilLt
IL. TRE BrLugrisH, Pomatomus saltatriz, (Linn.) Gill}

iug‘lil: ‘E;(;sent. memoir is the third of this series. The work of prepar-

GXhaustivea?SIgne(-i to me in September, 1874. I have tried to male it

p to Janu’ lnfﬂudmg everything known about the subject, and statist.lcs

noed furt;hears 1, 1878, There are still, however, many questions which

the manusc:i S:lldy, for the subject is not at all well understood. 1 send

resume th Pt to the printer with reluctance, hoping at some time to
8 study of the many unsolved problems.

The commercial importance of the menhaden.

2.
Bhor::;;:“;:ien has grown greatly in favor within a comparatively
very small valng nty-five years ago, and before, it was thought to be of
setts Bay, Lon I A few millions were taken every year in Massachu-
portion 0;_ h 8 Island Sound, a-nd_ the bays of New Jersey. A small
salted in Maese were used for bait; a few barrels were occasionally
quantitios ssachusett‘s to be exported to the West Indies. Large
lating the were plowed Into the soil of the farms along the shores, stimu-
ing it andcmpks- for & time, but in the end filling the sgll with oil, parch-
have i)een g}a ing it unfit for tillage. Since that time manifold uses
For man 18covered. As a bait-fish, this is found to excel all others,
cangl, ¥ q’ears.much.the greater share of all our mackerel have been

ght by its aid, while our cod and halibut fleet use it, rather than

" United States Commission of Fish and Fisberios. | —— :
‘l’g‘lihsuldcimdition of the Sea Figheries | of the | Soutlh CoaLtPg';leélvEgllaﬁgploﬁ :
Daper. | ;'72] %?;JOSp::o?r g Baird, | Confmi.seioner. } — | With supplementary
40 plates,  myps, ington: | Government Printing Office. | 1873. 8vo., pp. xlvil, 862,

Op. oit. :
1 ,F Pp. 228-235. . $ Op. cit., pp. 235-252.




2. REPORT OF COMMISSIONER OF FISH AND FISHERIES,

any other fish, when it can be procured. The Dominion mackerel fleat
buy it in' quantity, and its value has been thought an important element
in framing treaties between our government and that of Great Britain.
As a food resource it is found to have great possibilities. Many hun-
dreds of barrels are sold, salted, in the West Indies, while thousands
of barrels are salted down every year for domestic use by families
living near the shore. In many sections the fresh fish are sold in the
market. Within five years has sprung up an important new industry,
which consists in packing these fish in oil, after the manner of sardines,
for home and foreign consumption. The discovery made by Mr. Good-
ale, that from these fish may be extracted, for the cost of carefully boil-
ing them, a substance possessing all the properties of Liebig’s ¢ extract
of beef,” opens up a vast field for future development. As a food for
domestic animalg, in the shape of ¢ fish meal,” there seems also to be a
broad opening. As a source of oil the menhaden is more important than
any other marine animal: its annual yield usually exceeds that of
the whale (from Awmerican fisheries) by about 200,000 gallons, in 1874
not falling far short of the aggregate of all the whale, seal, and cod
oil made in America. The refuse of the oil-factories supplies a material
of much value for manures: as a base for nitrogen it enters largely into
the composition of most of the manufactured fertilizers. The amount
of “ammonia” derived from this source in 1875 was estimated to be
equivalent to that contained in 60,000,000 pounds of guano from Peru,
the gold ‘value of which would not be far from $1,920,000. In 1876 the
yield of the menhaden fishery was more than twice that of any other
carried on by the fishermen of the United States. In the value of its
products it was surpassed only by the cod and mackerel fisheries.*
Imperfect information regarding the species.

3. At the time of beginning the investigation, the results of which
are partially detailed in this memoir, comparatively little was known
about the menhaden. The species had been .described or referred
to in most of thé books on the ichthyology of North America, and in

*The following table of estimates shows in & general way tho relative values of the
fisheries in 1876 :

i i Yield in
Fishorios, pounds. Valao.

Menhaden ﬂshery ........................................................ 462, 000, 000 61, 657,780
Cod flsbery .. .- ..] 215,000,000 4, 623, 540
Mackerel ﬂnhe ......... 49, 000, 000 2 375,262
Fisberics of \he ;éreut lakes (1279) 32, 250, 000 1, €00, 000
Salmon fishery of Columbia River .| 30, 000, 600 2, 500, 000
Halibut fishory .......... .1 22, 000 €00 l mlG 240
Shad fishery (cstimate) . . -.| 20, 000, 000 1,000, 000
Scup fishery ......e.... .. 7,760, 000 504, 400
Bluefish ishory.. o 7, 068, 000 424, 000
Swordfish ﬁshoty .. . 1, 500, 000 165, 000
Bonito fishery ...... .. 2,200, 000 143, 000

ueteaguo fishery. . .. 1, €00, 000 138, 200

Flounders HBlOrY e oo e oee e aae i i et et vreeee o rmnn————— 1,827,000 109, 620
Herring flshery (partly in British wators) 21, 933, 500 507,077
Whale fiehery 2, 850, 000
Oyster fishcry 25, 000, 000
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Some of the general ichthyological treatises. Mitchill, Storer, and Delfay '
had given imp(;rfect figures. Allusions were made to-its economlc_a-l
Value by some of the books mentioned, and in agricultural and statis-
tical works Occasional reference had been made to its importance as &
manure. Up to the present day the reports of the Commissioner of
Agriculture have barely referred to the existence of this source of fer-
tilizing mhgapiq), Many persons engaged in fishing or manufacturing
had a Comprehensive knowledge of some parts of its history, but these
haqd pever been written or printed. There was no adequate account of
this fish accessiplo to the student. Recognizing the necessity of supply-

ing thig Need, the Commissioner of Fisheries chose this species as the
18Xt to be studied, |

2.—MEANs USED TO GATHER INFORMATION.

4. A circular wag issued, December 20, 1873, requesting informat}on
Pon many points in the history of the menhaden, and pro.pou.ndmg ‘
?i ty-eight questions for the guidance of those disposed to aid in the
‘nvestigation.* This was distributed to manufacturers, fishermen, and
an.kno“m to be interested in the fisheries. Through the courtesy of the
.secretal‘y of the Treasury and the Chairman of the Light-House Board
16 was also sent to all collectors of customs and light-hovse keepers on the
Atlantic and Gulf of Moxico. A second edition of this circular was
18sued in 1874,

5. Personal letters have been addressed to nearly all the int,elligt.ant‘
Tespoudents to the circular, and to many others, asking information
upon uncertaip points,

6. The attention of the marine branch of the Fish Commission has
for four Seasons heen especially directed to the menhaden, especially with

a view to learning abont its food and its habits of spawning.

3.—SOURCES OF INFORMATION,

7. At the beginning of this work Professor Baird gave me five or six
Pages of closely-written manuascript containing his own observations
made during five or gix summers on the coast of New England. Tt'xese
bave beey of the greatest importance, and my own work has been little
Inore than thag of expanding and carrying out the suggestions there
made. I have algo made use of notes made by Professors Smith and

Verrill, and by Mr, Vinal N, Edwards, and the testimony taken by Pro-
fessor Bairq, in 1879,

u

Personal observations and aid of individuals.

. 8. While with the Commission at Eastport, Me.,in 1872; Portland, Me.,
in 1873.

i at Noank, Conn., in 1874; at Wood’s Holl, Mass,, in 1875 ; and
at Salem, Mass., and Halifax, Nova Scotia, in 1877, I used overy oppor-
tunity ¢o study this fish. I have also had opportunities of observing it
at the mouth of the Saint Johu's River, Florida; in the Potomac, at sev-

* This ciroular is reproduced in Appendix A.
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eral of the fisheries; at Greenport, N. Y., and Provincetown, Mass. In
October, 1877, I visited Mr. H. L. Dudley, at his works on Pine Island,
Connecticut, and there had an excellent opportunity of observing the
operations of an oil and guano factory. A similar opportunity was
afforded me by the officers of the Pacific Guano Company at Wood’s Holl.
Here I was enabled, by the aid of Mr. Herbert Gill, stenographer, to
obtain very full statistics.

In addition to the circulars, over two hundred personal letters have
been written. In almost every case full and satisfactory replies were
received. The following gentlemen have been particularly obliging:—

Mr. H. L. Dudley, Secretary of United States Menhaden Oil and
Guano Association, New Haven, Conn.; Mr. D. T. Church, Tiverton, R.
1.; Prof. C. A. Goessman, Massachusetts Agricultural College, Amherst,
Mass.; Mr. E. H. Jenkins, Connecticut Agricultural Experiment Station,
New Haven, Conn.; Hon. S. L. Goodale, Saco, Me.; Mr. E. G. Blackford,
New York City ; Mr. Barnet Phillips, New York City ; Mr. W. O. Allj-
son and Mr. Jasper Pryer, New York City.

I am also under obligation to Prof. W. O. Atwater, of Wesleyan Uni-
versity, who has written the portion relating to agriculture; to Mr. H.
L. Dudley, for advice aud criticism ; and to Mr. Herbert A. Gill of the
Smithsonian Institution, Mr. William Jameson, and Mr. Walter P.
Stoddard, of Wesleyan University, for aid in preparing the manuscripts
for the press. My associate, Dr. T. H. Bean, has worked with me in
studying the specific characters of the two species of - Brevoortia. The
drawings are by Mr. J. H. Emerton, of Salem, and Mr. H. L. Todd, of
Washington. Electrotypes have been obtained from the “American
Agriculturist,” from George W. Miles & Co., the American Sardine Com.
pany, and the Pacific Guano Company.

Responses to the circular of inquiry.

9. The cireular of inquiry elicited responses from the correspondents
named below, in Appendix B, most of which were carefully prepared, and
in many cases give the results of years of observation. In Appendix
N will be found these responses in full.

Pubdlished accounts of the species.

10. In discussing the history of the name and classification of the
Brevoortia tyrannus and its allies, allusion 'is made to various books,
and so incidentally under other heads. In Appendix C will be found a
complete bibliography of the subject, containing about one hundred
and forty citations. Many of these authorities have been quoted in the
text. Some of the most important descriptions have been reproduced
in- Appendix D.

Most of the work on this report was done in the winter of 1874-'75,
Since that time two pamphlets have been published, containing very
valuable contributions to tlfe knowledge of the menhaden. From these
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Ihave derived much information and have quoted freely. The first
Was the report of Messrs. Boardman and Atkins.*  The most recent
COptx-ibution is that prepared.by Mr. Luther Maddocks, under the au-
Spices of the Maine association.t This is a most interesting little essay,
Specially valuable for the complete statistics of fisheries and manufac-
tures in Maine, and the account of the relations of the fisheries to the
ﬁs>1lermen, the shore population, and the property of the adjoining towns.

The collections of the United States National Museum.

11, The collections of the Fish Oommission, deposited in the National
.‘useum, contain over one hundred bottles of menhaden in alcohol,
ln_chl,ding probably over one thousand specimens, from many localities,
With photographs and casts. A list of these is given in Appendix L.

There is also a model of the menhaden fishing steamer ¢ Leonard

rightman” with seine-boats (No. 25824, Ethn. Cat.), made by Joseph
Lf}Wler, of Bristol, Me. ; models of the Cape Ann seine-boat (No. 25800),
With fittings, and the Cape Ann seining-dory (No. 25527), from Higgins
and Gifford, of Gloucester; a full series of “ fittings” for seine-boats,
?nullufactured by Wilcox and Crittenden, of Middletown, Conn., includ-
log « cleats ” (No. 25177), “ steering rowlocks with stern-sockets?” (Nos.
,25113—’14), “ oar-holders ” of 0old and new models (Nos. 26171-'72), ¢ davit-
lrgn ” (No. 25166), ¢ tow-iron” (No. 25167), and ¢ tow link and hook”
(Xo, 25168); a pump box and haft for seine-boat (No. 29499) from
Andrew Kennedy, of Provincetown. The Pacific Guano Company is
Tepresented by a large model of their works, the same which was ex-
bibiteq iy their pavilion at the Exposition grounds in Philadelphia, and

here ig 5 very satisfactory model of the oil factory of Joseph Church
& Co., at Bristol, Me. (No. 26899), made by Joseph Lawler.

4.—SOURCES OF ERROR WHICH HAVE BEEN SHUNNED.
The difficulty of obtaining exaot information.

12. It has been necessary to make allowances for many inaccuracies
of statement on the part of our correspondents. Some of them, having

A;{The | Menbaden and Horring Fisheries | of Maine | as sources of fertilization. |.
€port made to the Maine Board of Agriculture | By Samucl L. Boardmean, Secretary.
the Board | and | Charles G. Atiins, formerly Fish Commissioner of Maine, | 8vo.

1575, pp. 67. ‘

ot oder direction of the Maine Board of Agriculture, r. Samuel L. Boardman, its

cfetﬂry, visited in 1874 and 1875 nearly all the mavnufacturing establishments in
8lne, thoroughly investigating their operations. The account of the agricultural

U8es of figh is the most com pleto which has yot been published (pp. 34-67). Mr. Charles

'Atkins, formerly commissioner of fisheries for the State of Maine, and for several

Years iy charge of the salmon-hatching establishment at Bucksport, contributed o very

Crough study of the habits of the fish (pp. 1-33). - ’

. tThe Menhaden fishery of Maine | with statistical and historical details | its | rela-

t
Pll?;’ds to Agriculture | and as a | direct source of human food | —— | New processes,
and Ucts, and discoveries | —— | Published by the | Associntion of the Menhaden Qil

1 Guano Manufacturers of Maine |  Press of B. Thurston & Company, Portland,
8vo. p. 46, 4 cuts.
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been unable to obtain exact information, have ventured to guess at
what they did not really know from experience. I do not think that
there has been intentional misrepresentation or any effort to withhold
information. There being no ulterior object, such as future legislation,
in collecting this information, there has been no temptation to con-
cealment; still the testimony has been partly that of interested persons.
The most fair and honorable men, however careful may be their obser-
vations, are involuntarily influenced by preconceived opinions or by
considerations of personal interest, and, even if it were possible to secure
unprejudiced opinions, these necessarily would express only part of the
trath. Then, too, the movements of fishes are so capricious, the oppor-
tunities of observation so few and so imperfect, that satisfactory results
can, in most cases, be reached only after years of constant study.

Prejudices and superstitions.

13. Some curious prejudices and fancies have been encountered among
the fishermen. These refer chiefly to the time and manner of spawning,
the character of the eggs, the nature of their food, and the relation of
the fish to its peculiar parasite.

. Inaccuracies of observation and statement.

14. There has been some difficulty in eliminating unreliable data from
the great mass of facts contributed by correspondents. This, however,
has not been so great as was apprehended at the beginning of the work,
since a.knowledge of the beliefs and traditions current among sea-
faring men renders it easy to detect many of the errors at once. The
concurrent testimony of a number of reliable correspondents has been
thought sufficient to establish points in question: when possible, these
have been investigated personally, to render their establishment doubly
certain. A large proportion of the communications received have evi-
dently been prepared with much care. It is believed that many facts
hitherto unrecorded have been brought to light by this investigation.
All communications are given in full in Appendix N. This bas been
done both to show the character of the testimony upon which this his-
tory has been founded, and to put upon record many facts which, while
not directly connected with the subjeet under consideration, are never-
theless of value to the student of the fisheries.

B.—~THE NAMES OF THE MENHADEN.
5 —~POPULAR NAMES.

Local names and usages,

15., Brevoortia t'yramms has at least thirty distinct popular names, most
of them limited in application within narrow geographical boundaries®
To this circumstance may be attributed the prevailing ignorance regard-
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ing its habits and migrations, which has perhaps prevented the more ex-
tensive utilization of this fish, partienlarly in the Southern States. Itac-
Cpunts for the extraordinary blunder of the compilers of the fishery sta-
tistics of the census of the United States for 1870, in which the oils pro-
duced from the whitefish of the great lakes (Coregonus aldus) and the
Whitefish of Connecticut are classed as identical, a blunder which is
followed by a number of others of the same character and quite as
certain to mislead. The discrepancy of local names also enables us to
Understand how the extensive manufacturing interests and fisheries
Connected with this fish have gradually sprung up, little noticed save
by those directly interested in the business.

The geographical distribution of the popular names.

16. In Maine and Massachusetts the name ¢ pogy ” is almost univer-
8ally in use, though in the vicinity of Cape Ann it is partially replaced
by ¢“hard.head” and “hard-head shad.” The name “mevhaden? is exclu-
Sively applied in Southern Massachusetts, the Vineyard Sound, Buzzard’s

ay, and Narragansett Bay, where it appears to have originated. From
the eastern boundary of Connecticut to the mouth of-the Connpecticut
River the name ¢ bony-fish ” predominates, while in the western part of
the State the species is usually known as the ¢ white fish.” In the waters
of New York the usage of two centuries is in favor of ¢ mossbunker,” a
Dame which also holds throughout New Jersey. In Delaware Bay, the

Otomac, and Chesapeake Bay other variations are found in “ alewife”
and “greentsil.” Virginia gives us* bug-fish?” in its various forms, while
In North Carolina we first meet the name of ¢fat-back,” which is more
Or less prevalent as far south as the Saint John’s River, Florida. In all
the Southern States, especially in the vicipity of Beaufort, N. C., the
Dames “ yellow-tail” and ¢yellow-tailed shad” are occasionally heard.

am informed that in the Indian River, Florida, the fish is occasionally
Called the ¢ shiner” and the ¢ herring.” o :

17. The followin g table gives the usage at a number of points on the
Coast chosen to exhibit most clearly the geographieal distribution of
the Dopular names of Brevoortia tyrannus :

Passamaquoddy Bay, Mo....... Pogy; Bony-fish.

Castine, Me - ...ueeveeeennnn... Pogy ; Menhaden.
2 EET S (I Pogy.

Brooklin, Me ... ......... .. .-.-Pogy.

(?ranberry Ysles, Me.....-.. .... Pogy.

b‘Jll’gentzsville, Me .coovveanaetn Pogy.

Matinicus Rock, Me............Pogy; Porgie; Menhaden.
W Harbor, M6. ... c. cc.uone. Menhaden,

Manhegin Island, M6 «...ecen.. Pogy.
AMAriSCOttaAy MO, voeereans varn Pogy ; Mossbunker.

Maquid, M voevere one- .-...Pogy ; Menhaden.



8 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Muscongusg, Me ......ouvennnn ..Pogy; Menhaden.
Boothbay, Me ......... cetnanan Pogy; Menhaden.

Bristol, M@ eeovieiiiieniaaanan Pogy; Menhaden,

Round Pond, Me............... Pogy.

‘Waldoboro’, Me.....c.coenunvnn. Pogy.

Pond Island, Me.....cucnv.nn.. Pogy ; Menhaden.
Portland, Me ...c.veevuenan ..., Pogy.

Pine Point, Me ................ Pogy.

Portsmouth, N, H ....... ceeees Pogy.

Rockport, Mass .. ............. Pogy ; Menhaden.
Gloucester, Mass ..............Pogy; Porgie; Menhaden; Hardhead.
Salem, Mass...... dearanenaaas Pogy; Hardhead.
Marblehead, Mass ............. Hardhead ; Pogy; Menhaden,
Swampscott, Mass ........ceue. Pogy; Menhaden.
Plymouth, Mass.....c.ccvvvuaas. Pogy; Menhaden.
Wellfleet, Mass e cceveeeerennnns Pogy; Hardhead.

Truro, Mass . cceaveeiinnnnna. Pogy.

Provincetown, Mass............ Pogy ; Menhaden.
Chatham, Mass . .............. Pogy ; Menliaden.
Hyannis, Mass ...... RN Pogy; Menhaden.
Nantucket, Mass....coecvnennan Pogy; Poggie; Menhaden.
Edgartown, Mass .....ccuvueen. Menhaden.

North Tisbury, Mass .. ......... Menhaden,

‘Woods Holl, Mass - ............ Menhaden.

New Bedford, Mass ............ Menhaden.

Tivertor, R. [..eeeviciviiaL. Menhaden.

Newport, R. L.ocvnineeann.. Menhaden ; Mossbunker.

New Shoreham, R. 1., (Block IsP’d)Menhaden.
Point Judith, R, I..............Menhaden.

Watch Hill, R. I..... pevereaeas Bony-fish.

Stonington, Conn ..............Bony-fish,
Mystic,Conn vooeveoraaanan.... Bony-fish.

Noank, Conn .......... Ceeenae. Bony-fish.

New London,Cunn....ou.e..... Bony-fish.

Groton, Conn .. ... et madaeamat Bony-fish.

Lyme, Conn . cooeeeveccnnoanan. Bony-fish.

Saybrook, Conn........cccan.ua, Bony-fish ; White-fish
Westbrook, Conn v.....ccoeeuae White-fish.

Guilford, Conn ...... eecesss--- White-fish,

New Haven, Copn..... Ceecaoan . White-fishs Menhaden.
Milford, Conn........... o-«.-.. White-fish ; Menbaden.
Stratford, Conn................ ‘White-fish ; Menhaden ; Bunker,
Bridgeport, Conn .............. White-fish.

Norwallk, Conn ................ White-fish.

Montank Point, N, Y. .......... Bony-fish,

Napeague, N. Y..ovvne.... + +- .. Bony-fish,
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Jamespo"rt, NoYeeeriraeecnaanns Mossbanker ; Menhaden.
Sag Harbor, N. Y..uuerunnnen.. Mossbunker,
New York City and vicinity....Mossbunker.
Port Monmouth, N. J ....... ...Mossbunker.
Tockerton, NoJ ..eeusee---....Mossbunker.
Atlantic City, N.J cevueennnn.. Mossbunker.
Somers Point, NoJ ..oveeenene. Mossbunker.
Cape May, Nodeevvureennnnnnnn Bony-fish.
Bombay Hook, Del ........-... Mossbunker ; Oldwife; Bug-fish.
Mispillion River, Delaware...... Old-wife.

aurice River ........ceeeceesns Mossbunker ; Old-wife Chebog.
Hog Island......ceceveaannenns Mossbunker; Ell-wife.
Tangier Sound, Maryland ...... Alewife,
Pocomoke Sound, Maryland ... .Alewife,
Marlboro’, Md.......... ceacanes Alewife.
Nanjemoy, MAd...civeverenannnn Alewife.

0int LoOKOUb- +cveve cacuvenann Alewife,
Apateague Island, Va .... ...... Alewife.
Washington, D. O......... «.-..Alewife ; Bug-fish.

otomac River....coccceveenn. Alewife; Bug-fish; Greentail.
York River, Va ......... eeea Alewife; Bug-head.
13*’*91)9.119.[1:1001{ River, Virginia..Old-wife ; Wife; Bug-head.
Cape Heunry, Virginia .......... Alewife; Bony-fish.
Bdenton, N.Ouennerveenennnnnn Bug-fish.
Oape Hatteras ..eevueeee neene Fat-back ; Menhaden.

eaufort, N, O........... —enn .Fat-back; Yellow-tail shad.
Body’s Island, N. O «..vnvneenee Fat-baok.

ort Macon, N. O.envnnnnnnnnn. Fat-back.
Oh.arleston, S.0 ceeiurinnnannns Menhaden ;. Mossbunker.
Safﬂt Mary’s, Gabeeeeeveannnnnnn Menhaden.

Aut John’s River, Florida ..... Menhaden ; Mossbunker; Fat-back.

Discrepancies in the popular names.

18. These numes are not separated in their distribution by sharply-
efined boundaries. Still, as a glance at the table will show, the kabitat,
f that term may be legitimately used, of each local appellation appears
to be clearly marked. Where there is a discrepancy it can usually be
€xplained. For instance, the general use ot the name “menhaden” in

© vicinity of Boothbay, Me., is due to the presence of a large number

_Shermen and laborers from Rhode Island who carry on the oil-fac-
torieg jy that region. In the sawme way the name ¢ bony-fish ? has been
Daturalized at Montauk Point and Napeague, N. Y. The factories in

at neighborhood are owned by firms in Eastern Connecticut, and the

Ohnecticut ¢ bhony-fish fleet” has a favorite cruising ground in the
waters of Eagtern Long Island. The numes “menhaden” and ¢ moss-
Unker » haye been intredaced into Florida by northern fishermen, who



10 REPORT OF COMMISSIONER - OF FISH AND FISHERIES.

prosecute the winter shad fisheries on the Saint John’s, and these same
names are more or less familiar all along the coast wherever the north-
ern coasters and fishing vessels are known.

The name preferable for adoption.

19. The adoption of some one suitable pame for popular use is emi-
nently desirable. ¢ Menhaden ” is the name most generally known, as
well as the most distinctive. It has'the additional recommendation of
having been derived from an aboriginal langnage. It has been used
in the titles of the two manufacturers’ associations, and it is hoped
that this usage will soon be conformed to by all.

Irade-names.

- 20. Among the manufacturers in Port Monmouth, N. J., who prepare
the menhaden as an article of food, a number of trade-names are in use,
such as ¢ Americansardine” (in distinction from the European fish, which
is prepared in a similar manner), ¢ shadine,” and  ocean trout.” *

FEtymologies.

21. A few words concerning the origin of the above-mentioned names
Jnay not be out of place. *“Pogy” and ‘menhaden” are derived somne-
what remotely from tbe Indian dialects of New England, the latter
apparently from that in use in Massacbusetts and Rhode Island, the
former from a more northern source. Thoe writer is indebted to Prof. J.
Hammoid Trumbull, of Hartford, Conn., for.the following very sugges-
tive letter:

* This fanciful name has been the occasion of many erroneous statements. Iu the
New York Times for April 12, 1874, appeared an article entitled * American Sardines,”
which contained tho following bit of biography : “ The flsh selected as the substitute for
thesardine of Europe is the menhaden, more commeonly known as the moss-bunker, and
the scientific name of which is Zrutta Occana, or ocean-troat, Itscolorissilver, spotted
with dark brown, and in the night-time assumes areddish or flery tinge. They abound
in the seas enst of the Canadus and in the bays and deep rivers which indent the Now
Brunswick, Newfoundland, and Nova Scotia coasts, and from which they migrate in
the spring of the year to the southward, and appear in great shoals along the coast of
Long Island and in the Raritan and Lower New York bays. A mile or two to the north-
ward of Sandy Hook is their favorite feeding-ground for the spring and summer, and
thither they rendezvous toward the close of April in vast schools, numbering millions,
They invariably come on with the wart weather, and remain until fall. Their breed-
ing time is late in the winter,” &c. These ridiculous statemonts, evidently compiled
in part from printed accounts of the sea-trout (Salmo immaculatus, Storer) of the North,
partly from the statements of the menhaden fishermen, but principally from tho imagi-
nation of the writer, would perhaps not be worthy of notice had they not been copied
by the European newspapers. A translation, with emendations which make it still
more absurd, app cared in Das Ausland for August 17,1874, The Stuttgart paper emonds
its pame to Trutia trutia, and states that it resembles in color the brook-trout to which
it is very closely allied.
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« % HARTFORD, CONN., Dec. 19, 1874,
Mr. G. BRowN GooDE:

“My DEAR SIR: In reply to yours of the 14th respecting the local
Dames of the Brevoortia menhaden, about all I can give you is in my
Dote to the new edition of Roger Williams’ Key, cb. xix. Williams
Dames, together, among spring fish, “ Aumsdog and Munnawhatteailg.”

Oder the former name are included several species of the herring
tribe, qum’sy (plural, aums’uog) meaning ¢small fish.’ Munnawhatteaiy,
Corrupted to Menhaden, means, literally ¢ fertilizer’ (¢ that which man-
Ures)) 'This name was applied to the herring and alewife as well as the
‘menhaden’ proper,—all these species being used by the Indians for
Manuring their cornfields.

. “In the northern and eastern parts of New England the Brevoortia
18 commonly called Pawhagen, and probably in some localities ¢ poghas
®n’ (as you write it and which is nearer the Indian original) though I
ave not, heard it so pronounced by eastern fishermen. This name in

6 eastern dialects has precisely the same meaning as ¢ menhaden’ (or
Tather munnawhatteadg in Southern New England). The Abnaki (i. e.,
Coast of Maine) name was Pookagan as Rasles wrote it, and the verb
from which it is derived he translated by ¢ on engraisse la terre.

. “Mossbunker is classic. Dr. Bartlett in his Dictionary of American-
18ng quotes from Dow, jr’s Sermons a remark that ‘under the surface
[of some smooth faced people] there may be found as many asperitics -
a8 there are bones in a mossbunker.
T“Jacob Steendam mentions it in his poem ‘in the Praise of New
I\‘~‘4’»herlaud,’ printed in 1661, Dankers and Sluyter, the Journal of
Whose Voyage to New York, 1679, was translated by Mr. Murphy for
he L. 1. Historical Society’s Collection, vol, i. (p. 100), saw in the
a5 schools of innumerable fish, and a sort like herring called there
Marsvancrers.
. “Ihave never looked for the origin of this name, but bave had the
mpression that it was Dutch, perhaps transferred from some Buropean
SPecies, T can make nothing of it as Indian.

“Yours tral .
¥ «J. HAMMOND TRUMBULL.”

22, According to Mr. J. V. O. Smith,* the older fishermen of Northern
assachusetts, New Hampshire, and Maine called the fish by the Indian
Dame “Pauha‘gen 7 and I myself have heard it called “poghaden” by
Y
ol fiskermen about Cape Cod. The modern name may easily have been
de_rive(l from this by dropping the final syllable. At the present day
this naipe is almost universally in use among the fishermen north of
ape Ood, though it is occasionally varied by “poggie” and “porgy.”
© use of the latter uame should be caretully avoided : the same name,
3 corraption of the Indian “scuppaug,” being commonly applied to
" I‘.Iatnml History of the Fishes of Massachusetts, embracing a practical cssay on
Uglivg. By Jerome V. C. Smith, M. D., Boston. Allen and Tioknor, 1833.

a
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another fish, the “scuppaung” or “scup”’ (Stenotomus argyrops.)* Asmay
be supposed, the name of Narragansctt origin is most exclusively used
in Southern Massachusetts and on the ghores of Narragansett Bay, the
former home of that tribe of Indians. In its present form it first appeared
in print in 1792, in the New York Agricultural Transactions, in an article
by the Hon. Ezra ’Hommedieu.}

" 23. “Hard-head” and “bony-fish” explain themselves, both referring
to the same peculiarity of structure. The former name was first used
about 1813 by Belknap in his History of New Hampshire; the latter, as
well as “white-fish,” by President Dwight in his Travels in New
England.

24, The application of “white-fish” is also sufficiently evident,
altbough this name is not a distinctive one, being applied to a large
group of North American fresh-water fishes, the Ooregonide, and in
certain localities to the bluefish (Pomatomus saltatriz). In Eugland the
term “ white-fish” is used to designate cod, haddock, hake, ling, pollock,
soles, turbot, plaice, halibut, and whiting

25. ¢“Mossbunker? is a relic of the days of the Dutch colony at New
Amsterdam, and the name is still lovingly retained by tbe inhabitants
of Manhattan Island. It was in use as early as 1661, as we learn from
an allusion in Jacob Steendam’s poem in *“Praise of New Netherland”
('t Louf van Niew Nederland).}

The allusion to the Mossbunker is as follows :

** Swart-vis, on Roch, en Haring, on Aakreel

Schelvis, Masbank, en Voren die (so veel)

Tot walgins toe, de netten’vuld: en heel
Min ward ge-coton.”

% The black and rock-flsh, herring, mackerel,
The haddock, mossbanker, and roach, which fill
The nets to loathing ; and so meany, all

Caunot bo caten.”

Allusion has already been made in the letter of Professor Trumbull,
to the great schools of ¢ mwarsbanckers” seen by Dankers and Sluyter
on their visit to New York, in 1679, and every oue remembers the refer-
ence to this fish in Irvmgs ¢ Knickerbocker,” in connection with the
death of the renowned trumpeter, Antony Van Corlear, where the name
first appears crystallized in its present form.§

* This probably misled De Kay, who stated that the menbaden were known at the
enstern end of Long Island as “skippaugs.” Hoalso remarked that ¢ pauhagen” (pro-
nounced Pauhaugen) was the Narragansett epithet, while “ menhaden” was that applied
by the Manhattan Indians.

tAppendix O,

i This poem, cited by Professor Trumbull in the Report of the Commission of Fish
and Fisherics for 1871-°72, p. 168, was printed, with an English translation, by Hon.
Henry C. Murphy, for the Bradford Club, of New York (Anthology of New Netherland+
Bradford Club Series, No. 4, 1865, pp. 52, 65). .

¢ A History of New York * * * By Diedrich Knickerbocker. New Yorlk, 1809.

# It was a dark and stormy night when the good Antony arrived at the creek (sagely
denominated Haerlem river) which separates the island of Mannahatta from the main
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The derivation of this name may be easily traced, it having evidently
€en transferred by the Dutch colonists from the scad or horse-mack-
erel, Caranw trachurus (Linn.) Lacepede, a fish which annually visits the
Shores of Nortlern Europe in immense schools, swimming at the sur-
face in much the same manner as our Brevoortia, and which is known to
the Hollanders as the Marsbanker.*

In the Museum Ichtbyologicum of Gronow,f published in 1754, the
Name Marsbanker is used in speaking of a scombroid fish, frequently
tuken with the herring, probably the same below referred to.j

he name is variously spelled “ mossbunker,” ¢ mossbonker,” ¥ mass-

Uker,” «mousebunker,” ¢ marshbunker,” ¢ marshbanker,”and “morse-
bonkel‘,” and is algo familiarly shortened into *bunker,” a name in com-
on use at the eastern end of Long Island. '

26. The name ¢ alewife” was given by the Virginia colonists to this
Species from its resemblance to the allied species known by that namé
0 England. Thispame is preoccupied by the Pomolobus pscudoharengus,
30d should never be applied to Brevoortia. _

27. The presence of a parasitic crustacean (Cymothoa pregustator) in

© mouth of Brevoortia, when found in southern waters, explains the
Dame « bug-fish” prevalent in Delaware and Cheaspeake Bays, the
Potomac and Rappahannock Rivers, and the inlets of North Carolina,
With its local variations of “bug-head” and “buggy-head.”§ ¢ Yellow-

lang, The wind was high, the elements in an uproar, and no Charon counld be found
t? fe"‘y the adventurouns sounder of brass across the water. For a short time he vapored
140 an impatient ghost upon the brink and then, bethinking himself of the urgency
% hig errand, took a hearty embrace of his stone bottle, swore most valorously that he
Would swim across in spite of tho devil (Spyt den Duyvel), and daringly plunged into
®chasm, * * * Apold Dutch burgher, famed for his veracity, and who had been
& Witness of the fact, related to them * * * that he saw the duyvel, in the shape
fa hoge moss-bonker, seize the sturdy Antony by the leg and drag him beneath the
Vaves, 4« w Nobody ever attempts to swim across the creek after dark, and as to
-8 moss-bonkers, they are held in such abhorrence that 1n0 good Dutohman will ad-
1111“1; them to his table who loves good fish and hates the devil.”
" Bee 8chlegel, Die Dieren van Nederland, Visschen, p. 4. - .

Usenm | Ichthyologioum, | sistens | Piscium | indigenorum & quorundam exo_tl\~
“orum, | quiin | Museo | Lawrentii Theodori | Gronovii, J. U.D. | adservantar, descrzp:
?‘Ol:les | ordine systematico. | Accedunt | nonnullorum exoticorum Piscium icones eri
ciam, [ * » * * « j(Cut) | Lugduni Batavorum, | Apud Theodorum Haak, |
MDCCLIV. | folio, 10 preliminary pages, pp. 70.

0. Scomber linea laterali aouleata, pinns ani ossiculorum triginta, Arted. Gen. 25, n.’

» Synon, p. 50, n. 3. :

Comber linea laterali curva, tabellis gs- Belgis Marsbanker Frequentissime in
10rica.to., Gronov. act. ups. 1742, p. 83, Mari Septentrionale cam Clupeis p. 5, n. 4,
Que defer. Trachurus, Bossuet, epigr. p. descriptis capitur. .
4, Bellgn, Aquat. p. 180, Dale. Hist. of Op. cit. p. 34.

%W, p. 131, n. 5.

Captain Atwood states in the Proceedings of the Boston Society of Natural History,
&1 5, 1. 67, that the half-grown menbaden are called ¢ bug-fish” by the Virginia
2°$r0es, because they believe them to have been produced from inseots, since they

°ver fnd spawn in them there.

Seig
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tail,” ¢ yellow-tailed shad,” and ¢ green-tail” refer to the yellowish-green
tint of the caudal fin, observed only in Southern specimens. The former
of these names has led to some confusion among our correspondents,
the same name being applied in Georgia and Florida to a very different
fish, Bairdiclla punctata (Linn.) Gill.

28. An allusion to the oily nature of the flesh is found in ¢ fat-back,”
4 name in general nse in the Southern States. This name is sometimes
applied in Northampton County, Virginia, to the mullet (Mugil lineatus).
In the last century it was used for the Albula conorhynchus.*

The conflict of names among the American representatives of the herring
Jamily.

29. The representatives of the herring family most abundant in the
waters of Great Britain are three—the shad (Alosa finta), the alewife
(Alosa vulgaris), and the berring (Clupea harengus). Their names were
at an early date appropriated for representatives of the same family on
our own coast. The name ¢ shad”is, from Maine to Florida, yielded
by common consent to our Alosa sapidissima, which, in many particulars,
resembles its namesake, though they ¢ be bigger than the English
Shaddes and fatter,” as an early writer declares.t

In the Southern States this fish is sometimes called ¢ white-shad,”
to distinguish it from the Dorosoma Cepedianum, there known as the
“mud-shad” or ¢ gizzard-shad.” On the coast of New England, the
mattowocea or tailor-herring (Pomolobus mediocris) is sometimes called
the ¢ hickory-shad,” and also the ¢ sea-shad,” under which name it is
often confounded with the true shad, which is known from recent iuvest-
igations to be frequently taken far out at sea in company with mackerel,
alewives, and menhaden. In the Bermudas, there being no large clu.
peoid fish, the same name has been for centuries applied to two species
which somewhat resemble it externally—-Emmostomus gula and Eucinos-
tomus Lefroyi, Goode.

The  herring,” or “ English herring,” of New England north of Cape
Cod is identical with that of Great Britain, but at certain points in
Southern New England, such as New Bedford, this name is transferred
to Pomolobus pseudolharengus, and on the Hudson River the usage is
general, though- the species is occasionally called the alewife. South
of the Hudson the name * herring” is universally used in connection
with this species of Pomolobus, and the allied Pomolobus mediseris or
“ mattowoceca,” which is known as the “tailor-herring” or sometimes,
-asin the Saint John’s River and about Cape Cod, as the * hickory-shad.”
In the great lakes the name ¢ herring” is also represented, being applied
to one of the whitefish family, the lake-herring (Argyrosomus clupei-

Sformis),
To Pomolobus pseudoharengus the name “alewife” is cominonly ap-

¥ See Garden, in Correspondence of Linnwus, p. 335,
t New England’s Prospect. By William Wood. London, 1634.
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applied in New England, and even, occasionally, as mentioned above, in
8w York. South of New York it is used for Brevoortia tyrannus only.
he name is corrupted into “old-wife” and “ell-wife,” ¢ wife,” and on
the Connecticut River appears under the guiseé of “ell-whop.” At
?}urice River the Brevoortia is called ‘‘old.wife chebog,” *chebog”
being probably of Indian origin. Thomas Morton, writing in 1632 of
the fighes of Virginia, gives the names ‘shadd” and ¢allize” as in use
. ?‘mong the colonists at that time.* The original derivation of the word
. alewife” is somewhat obscure, though it may probably have originated
In Alauga, the name applied by Ausonius to the European shads in his
Celebrated poem on the Moselle River—
Quis non norit,
Stridentesque focis opsonia plebis alausas.
. The transition through the French “alose,” the Euglish “allis,”
allice,” or ¢ alize,” is not difficult, and when we find these names
together with “alewife” applied indiscriminately to the same fish, it is,
8ay the least, suggestive. Such an etymology is at least more satis-
actory than that of Josselyn, so often quoted: “The Alewife is like a
Orrin, but has a bigger bellie; therefore called an Alewife.”t

6. ZOOLOGICAL NAMES,
Latrobe’s description of Clupea tyrannus.

80. Our species was first described by Mr. B. H. Latrobe, in a communi-
Cation to the American Philosophicil Society in 1802,f under the name
lupeq tyrannus. Although thisarticle, and the name therein proposed,
8ve long since beeu lost sight of, there can be little doubt that they
Tefer to the menhaden, and tbat the laws of priority demand that the
Species shall henceforth be known as Brevoortia tyrannus. The fishes of
@ Ohesapeake and its tributaries have, until withiu the past three years,
€en very little studied, and the habits of the menhaden in .those waters
3re 80 different that it is not strange for Northern ichthyologists to have
Dade mistaken identifications of Latrobe’s specific name.§ Iu faet, it
Wag Supposed, not many years since, that the southern limit of the men-
aden was north of the Capes of Delaware, while its habit of ascend-

F * New English Canaan ; or New Canaan ; containing an abstreot of New England.
Oree’s Hist. Tracts, vol. ii, Tract b. '
&ndAu Account of two voyages to New England, a Description f’f the country, natives,
1633 creatures, By John Josselyn, Gent. 1675, Col. Mas. Hist. Soc., 3d series, IIL.
BzA Drawing and Description of the Clupea Tyraunus and Oniscus pregustator.
Sy Bonjamin Henry Latrobe, F. A.P.8. < Transactions of the American Philosophical
Oclety Leld at Philadelphia for promoting useful knowledge. Vol. V, 1802, p. 77.
. Dr, Dekay, misled by the name ¢ alewife,” which he supposed to Le applied to the
ex—i?g Species at the north as in southern waters, applied Latrobe’s name to the north-
alowife,” calling it Alosa tyrannus, & usage which was conourred in by Storer and
{C.uvi‘”' and Valenciennes. The same name was referred to the shad by Professor
10 8ome of his earlier writings.



16 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

ing the rivers of the South apd the presence of the peculiar parasite
were quite unknown.

Latrobe’s description is reproduced in Appendix D, and the reader
may decide the question for himself. * It is believed that the following
circumstances clearly indicate the meaning of its author:

(1.) The figure, while undeniably bad, resembles the menhaden very
closely, and manifestly cannot be intended to represent any allied
species. The contour, were the missing dorsal fin supplied, is similar
to that of the menhaden, the black spot upon-the scapular region is con-
stant in the menhaden only, though a similar one is occasionally seen
upon the shad and the alewife. While the figure resembles somewhat
the menhaden, it does not resemble the allied species.

(2.) The name * bay alewife” is still applied to the menhaden in this
region. Thisis a strong argument, for, although seventy-five years have
passed since Latrobe wrote, the persistence of popular names is very
remarkable, as T have elsewhere pointed out.* Moreover, Latrobe was
also acquainted with a **herring” and a ‘ shad.” These being elimin-
ated, there is no fish but the menhaden to which the deseription in
question can refer. '

(3.) The habits of the alewife as described by Latrobe are essentially
the same as those of the menhaden in the present day. As has been
‘remarked, it is only recently that the river-ascending habits of the spe-
cies have been understood, and the statement that the alewife began to
ascend the Potomac in March, which was two months earlier than the
menhaden was known to strike our coast, formerly was thought to
throw tho identity of the two out of question.

(4.) The presence of the crustacean parasite is the strongest argument
of all. While this is found in the mouths of a large percentage of the
southern menhaden, it has never once been found attached to any other
species, although careful search bas been made by several persons. As
bas been remarked, the northern menbaden are free from this parasite,
and this is still another reason for the failure to identify. :

31. The next mention of this species was by Professor Mitchill, under
the name Clupea menhaden.t By this specific name it has been known
ever since, and it is to be regretted that it is necessary to replace by
another a name 8o appropriate and of such long standing, -

. Descriptions of later dates.

- 32. 1n 1818, the eccentric Rafinesque redescribed the species as Olupea
neglecta, the specific name being chosen because he supposed the species
to have been neglected by Dr. Mitchill in his comprebensive catalogue
of the fishes of New York.}

* Catalogue of the Fighes of the Bermudas, 1876, p. 15.

t The fishes of New York described and arranged. < Transactions of the Literary and
Philosophical Society of New York, Vol. I, 1815, p. 453.

 American Monthly Magazine, Vol. II, 1818, p. 206.
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33. Tn Belknaps History of New Hampshire, this species is mentioned
un(.ler the name ¢ Qlupea dura lwvi mystax (hardhead)” Since no de-
Scription ig given, this name can have no significance.

.34, Mitchil’s « New York Shadine?” (Clupea sadina)t appears to be
ldentical with DBrevoortia tyrannus, as i8 indicated by the smutty oper-
cular 8pot, the wide and toothless mouth, and protruding gill apparatus.

be deciduous character of t' o scales may have been due to poor pres-
rvation of the type specimen. :

. Gronow, in 1763, described tbe species under the name Clupea Caro-
lmensis,t but his manuscript was not published until 1854, and bis name
WMast yiel precedence to those which are really much more recent,

The Qulf Menhaden.

_35- A second North American species of menhaden has recently been
dlsf’ovel‘ed. A description will be given in a subsequent paragraph (42).

Lis species has been reported only from the Gulf of Mexico. The:
Dame chosen for it bas reference to the presence of a parasite which has.
Already been mentioned, and which was described by Latrobe as the:

Riscus precgustator. This parasite is common to both Brevoortia tyran-.
™8 and Brevoortia patronus, the gulf form; the specific name of the
latter has been selected to carry out the quaint conceit of Latrobe, who-
ncied that the menhaden resembled & Roman ruler in having a ¢ taster”"
Who firgt tested every dish to prove its harmlessness.

The Menhaden of Brazil.

86. The species described, from Brazil, by Agassiz and Spix, under the-
Dame Clupanodon aureus§ does not appear to be distinctly separated:
tl‘om Brevoortia tyrannus. No diagnostic characters can be detected in
he‘ descriptions of either Agassiz or Giinther; that is to say, characters:
Ich do not disappear upon the study of a large series of specimens..
-~ Basgiz’y specimens, collected probably at Bahia, and.in 1829 preserved.
s‘; alcohol in the Munich Museum, were eight inches long. He hiu}self«‘
8 em.s to have had an inkling of their identity with the North Awerican.
P Ccles, from the fact that he cites, doubtfulily, as a synonyw, Mitchill’s.
UPea menada. The difference in spelling this specific name is doubt-
S8 an attempt to put in Latin form the Indian name used by Mitchill..
IeWO 8pecimens from Sambaia, Brazil, and one from Rio Jan'eiro, col-
Gt\edlw Thayer expedition, agree closely with the figure in Spix’s.

“
Belknap’s History of New Hampshire, 24 ed., 1813, 1II, p. 133,
Cmns. Lit. and Phil. 8oo., N. Y., 1814, pp. 467, 458.
the B“t_aJOgue of Tish, collected and described by Lawrence Theodore Gronow, now in.
Tltish Museum, Published by order of the Trustees, London, 1854, pp. 140.
Dg(gecm | Gonera et Speoies | Piscum | quos | in Itinere per Brasiliam | Apnis:
Spix C}VII—MDCCCXX | * * * |collegit, et pingendos curavit | Dr. J. B. de.
Aga, l * * | digessit, descripsit, et observationis anatomicis illustravit | Dr. L.
“’2:21 * ® % | Monachii, | Typis C. Wolf-| = | 1829, p. 52,
bo) .

le
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work. The species is not well separated, and is at best but a geographi-
cal race of Brevoortia tyrannus.

Darwin’s Menhaden.

37. The Alosa pectinata described by Jenyns,* from specimens col-
lected by Cbharles Darwin at Bahia Blanca, appears to be a well-defined
species, distinguished chiefly by the lesser number of transverse rows of
scales. In the Natural Museum is a specimen (No. 1709) collected by
Captain Page, U. S. N,, in the expedition of the United States steamer
“ Waterwitch” to Paraguay. The extremely pectinate scale, given in the
figure of Alosa pectinata, and upon which so much stress is laid by Mr.
Jenyns, is taken from one of the differentiated rows immediately in front

-of the dorsal fin, which are alike pectinate in all species of the genus,
Two specimens belonging to the Museum of Comparative Zoology, col-
lected in the Rio Grande, agree thoroughly with Mr. Jenyns’ descrlptlon
and with the Paraguay specimens already referred to.

Generic relations.

38. Dr. Storer first referred the species to the genus Alosa, where it
stood until 1861, when Professor Gill proposed for it a new genus, which
he named Brevoortia, in honor of the Hon. J. Carson Brevoort, of New
York City. This genus is characterized by peculiarities of structure in’
scales, gills, gill-rakers, and alimentary canal,

A revision of the American species.

39. The type of the genus Brevoortia of Gill is the species described
in 1802 by Latrobe under the name Clupca tyrannus, and later by Mitchill
under the name Clupea menhaden. As has already been indicated
{(Proceedings U. 8. National Museum, vol. 1, p. §), the former name has
the prior claim to adoption, and the species must be called Brevoortia
tyrannus. Of this species there appear to be two geographical races or
.subspecies. Oune of these is the typical form of the Atlantic coast of the
United States, the other a closely-allied form from the coast of Brazil,
.already described by Spix under the name of Clupanodon aurcus. TFor
the species the name of Latrobe should be retained, and the two subspe-
.ties may be distinguished as Brevoortia tyrannus, menhaden and Brevoortia
tyrannus, aurea: a third subspecies is temporarily adopted to include
some aberraut forms from Noank, Conn,, for which the name Brevoortia
tyrannus brevicaudata is proposed. On the coast of Patagonia and Para-
guay occurs a well-marked species, described by Jenyns under the
name of Alosa pectinata. This species is readily distinguished by its
Jarger scales, which are arranged in 18 to 20 lateral rows, instead of
25 to 27, a8 in, B, tyrannus. The generic relations of this species were
recoguized many years ago by Professor Gill, and its name should stand
a8 Drevoortia pectinata, (Jenyns) Gill.

N

*The Zoology of the Voyago of H. M. 8. Beagle, &c. * * * Part IV, Fish
* * * Tondou, 1842, p. 135, pl. xxv.
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_ A third species occurs in the Gulf of Mexico. It is distinguished by
Its larger head and fins and other characters. It appears to have never
been described, and, for this form, the name of Brevoortia patronus is
Proposed. It is accompanied by the same crustacean parasite that is
found in the moutbs of B. tyrannus, to which Latrobe gave the signifi-
¢ant specific name of pragustator. -

0-~DESCRIPTIONS‘ OF THE AMERICAN SPECIES OF MEN-
HADEN, WITH ANATOMICAL AND PHYSIOLOGICAL
NOTES. o
7.~—~TECHNICAL DESCRIPTIONS.

Brevoortia tyrannus.

40. The following is a careful description of the common menhaden,
Which occurs on the east coast of the United States and Brazil :

Brevoortin tyrannus (Latrobe) Goode. THE MENHADEN,

Diagnosis.—Head and jaws short; the length of the head less than
One-third of the length of the body less the caudal fin; especially
B.hOrt in subsp. aurca, the maxillary in length much less than three-twen-
tieths of the length of the body. .

Height of body about one-third of total length, in very fat individuals
about three-eighths, TFins comparatively short, the height of the dorsal
less than length of maxillary, and considerably less than three-tenths of
leugth of body; that of the anal usually less than half that of maxil-
l‘""y ; that of ventral always less than one-tenth of total length; the
length of middle caudal rays one-fifth that of body, aud less that of ex-
terior candal rays, usually about three-fourths, often less than two-thirds,
4nd rarely more than five sixths of total len gth. Fins all shorter in subsp.
Qurea, Insertion of veutral far behind tip of pectoral. Insertion of dor-
8al aboug equidistant from snout and base of middle caudal rays, but
"Varying two or three one-hundredths to cither side of this median point,
4nd always slightly behind the vertical from insertion of ventral.

Scales of medium size, much serrated, arranged very irregularly in

4~26 transverse and 60-80 longitudinal rows. Scales forming sheath at

ase of pectoral not large. Squamation of caudal lobes moderate. Oper-
Calum strongly striated in subsp. menlhaden, almost smooth in subsp.
Qrea,  Scapular bloteh conspicuous. '

This species is ecasily distinguished from Brevoortia patrenus by its
Shorter head and fins, by its slender body and its pectinated scales, and

fom B. pectinata by its swaller, less regularly arranged, and more
Dumergyg scales, and its shorter, less furcate candal fin. '

Individual variations and special descriptions,

¢ Head.—The length of tho head varies from 28 to 33 hundrdths of
Otal length. The posterior end of the maxillary extends to a point in
© Vertical from the centre of the orbit, The length of the skull, as
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indicated by the ¢ distance from snout to nape,” varies from .