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Resolred by the Senate (the House of Represcntatives concurring), That the report of
the Commissioner of Fish and Fisheries for the year 1887 be printed, and that there
Dbe printed 11,000 extra copies, of which 3,000 shall be for the use of the Senate, 6,000
for the use of the House of Representatives, 1,500 for the use of the Commissioner of
Fish and Fisheries, aud 500 for sale by the Public Printer, under such regulations as
the Joint Committee on Printing may prescribe, at a prico equal to the additional
cost of publication and 10 per cent. thereto thercon added, the illustrations to be ob-
tained by the Public Printer, under the direction of the Joint Committee on Printing.

Agreed to by the Senate February 27, 1889.

Agreed to by the House Murch 2, 1869.
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REPORT OF THE COMMISSIONER.

ORGANIZATION OF THE COMMISSION.
THE COMMISSIONER’S OFFICE.
INTRODUCGTORY.

The annual report of the Commissioner has heretofore been made for
the 12 months included in the calendar year.

Since, however, several of the most important branches of the fish
caltural work of the Commission, viz, the propagation of cod, lobster,
sulmou, trout of different species, and whitefish, are continuous through-
out the winter, it is necessary, in order to give a complete and compre-
hensive account of cich season’s work, that the anuual report should be
made for the fiscal rather than the calendar year.

. This veport will therefore cover the operations of the Fish Commis-
8ion for the 18 months comprised Letween January 1, 1887, and June
“_‘“, 1888, This period has been marked by important changes, as well
I the organization and persounel of the Commission, as iu its relations
to other Lranches of the Government service.

.’l‘hc Fish Commission from its first establishment in 1871 was con-
tinuously under the direction of Professor Baird, until his death at
“_’Ood’s Holl, Massachusetts, in the summer of 1887. An account of
%“S distingunished services in behalf of the fishery interests will be given
I my next report.

Immediately after the death of Professor Baird, at the request of the
resident, Dr. G. Brown Goode, Assistant Secretary of the Smithsonian
l}Stitution, assumed  the commissionership, and performed the duties

-0t the office for a period of about 6 months, until the law was modified
and the present Connnissioner appointed. .

The tollowing is a copy of the act amending the law concerning the
U. 8. Commission of Tish and Pisheries:

Be it enacted by the Senate and House of Representatives of the United States of Americe

tn C"”!Irt:aa assembled, That section four thonsand three hundred and ninety-five of
the Rovised Statutes of the United Stateshe, and the same is hereby, amended to read
48 followsg:

That there shall bo appointed by the President, by and with the advice and consent of
th‘c Sulm,tc, a person of scientific and practical acquaintanco with the-fish and fish-
Ories 1o be n Commissioner of Fish and Fisheries, and he shall reecive a salary at the

1
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11 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

rate of five thousand dollars a yoar, and lie shall be removable at the pleasure of the
President. Said Commissioner shall not hold any other office or employment under
the authority of the United States or any State.
JounN G. CARLISLE,
Speaker of the House of Representatives.
Joun J. INGALLS,
President of the Senate pro tempore,

This act was approved by the President January 20, 1888, and Mar-
shall MeDonald was appointed Commissioner,

The report accompanying the act making the Commissioner of Fish
and Fisheries a salaried officer of the Government follows herewith:

Mr. DUNN, from the Committee on Merchant Marive and Fisheries, submitted the
following

C IRMPORL:
[To accompany bill 8. 261.1

The Committee on.the Merchant Marine and Figheries, to whoimn was roferred the
bill (8. 261) entitled ¢ Au act to amend the law concerning the Commissioner of Fish
and Fishories,” have cousidered the same and report it back to tho Iouse without
amendwent and recommend its passage without delay.

The U. 8. Fish Commission was establishied by act of Fobruary 9, 1871, which pro-
vided for the appoiutment Ly the President, with the consent of the Sonate, of o
Commissioner of Fish and LMisherios froh among tho civil ofticers or omployds of the
Government, who shall serve without additional salary. 'I'he act contemplated sim-
ply an investigation ¢ with tho view of ascerfaining whether any, and what, dimi-
nution in the number of the food fiskes” had taken place, and also what ¢ protective,
prohibitory, or precautionary measures should be adopted, and report upon the same
to Congross.”

The act of March 3 of the same year, to provide for deficiencios, ete., uppropriuted
$5,000 for the expenscs of the inquiry ordered.

Prof. Sponcer F. Baird, then Assistant Secretary of the Smithsonian Institute, and
an employé of the Government, he having charge of the National Museuwm, was ap-
pointed Commissioner. Ho prosecutoed the inquirios with so much zeal, energy, a.ud
ability that the act of 1871 was reénacted, and the deficiency bill of May 18, 1872
made an additional appropriation of $3,500 to countinue the inquiry, and $500 for the
preparation of illustrations, tables, and report.

So impressed was Congress with tho wisdom of Professor Baird’s recommendations,
based on the investigations he had made into the condition of our fisheries, that the
act of June 10, 1872, contained an appropriation of $5,000 to continue those investi-
gations during the fiscal year, and $15,000 was provided *for tho introduction of
shad into the waters of the Pacific States, tho Gulf States, and of tho Mississippi Val.
ley; aad of sa.lmon, whitefish, and other useful food fishes into the waters of the
United States to which they are best adapted.” Jach succeeding ycar appropriations
have been iucroased as the work was extended under the wise and successful manage-
mwent of the Commissioner.

The act limiting the appointent of the Commissioner to a detail of some oneo at
the time in the employ of the Government appears to have contempplated enly an in-
quiry occupying porhaps a fow summer months.

At the time of the selection of Professor Baird his duties under his salaried posmou
were comparatively light, as he was charged with the administration, under the Sec-
retary, of the Musoum, which was in those days contained in the small space which
could be allowed in the Smithsonian Building. Under Professor Baird's masterly,
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wise, and energetic management, both the I'ish Commission and the National Musenmn
have grown to large proportions, so that at his death the work of the 1"ish Commis-
sion had developed from an inquiry in 1871, on an appropriation of $5,000, to the pro-
duction, transportation, and distribution of over 100,000,000 young fish, and the
administration of some sixteen hatching and rearing stations: Two in Maine, at
Grand Lake Stream and Bucksport ; two in Massachusetts, at Gloucester and Wood's
Holl; two in Michigan, at Northville and Alpena; one at Duluth; oue on the Co-
lumbia River; two in California, on the Sacramento; one on the Susquehanna, at
Havre do Graco; one at the mouth of thePotomac; two within the city of Washing-
ton; one at Fort Washington, and ono at Wytheville, Virginia, besides the adminis-
tration of scientific investigntions aud fish hatching done by 3 steam and 1 sailing
vessel, and of 3 trausporting cars specially designed to trausfor fish from one end of
the conntry to the other.

The National Museum has had a corresponding expansion, for in addition to the
hall of the $mithsonian which held tho collections in 1871, and whoso administration
€ost $20,000, a building covering 3% acres has been built and equipped, and it has
been found noecessary to appropriate §163,000 for their care this year. -

* * * Although the act of 1871 may have been prudent and a wise measure ab
the time it was enacted, and although the work of the Fish Commission as well as
that of the Musoum was well done by him, perhaps at sacrifico of some years of his
valuable and honored lifo, it is to bo doubtod if, at the time of his appointment a8
Fish Cowmmissioner, the Smithsonian, the National Musoum, and the 1ish Commission
had been of their present magnitude, Congress would have provided for their con-
duct being placed evon on his broad shoulders, and the work of three assigned to his
well trained and cultivated intollect.

The work of the Fish Comnission has becomo so extensive, and the results so im-
portant to tho country, that it should be made, as this bill proposes, the sole object
‘of the Commissioner—it should occupy all his time. This bill, therefore, while giving
the President tho greatest latitude in making his choicy, takes away the limitation
thut that choice shall be confined to those who may be otherwise employed by the
Government. This bill repeals the provision of the act of 1871, which requires thab
the now important and all-engrossing dutics of the Fish Conumissioner shall be per-
formed at thoe expense of some other Department and some other appropriation.

Under the present law the Commissioner must either hold a sinecure, receive a Gov-
ernment salary, which he does not earn, or he must neglect duties for which he is
pﬂid in order that he might perfor others for which*he is not paid; or, perhaps, as
In the case of Professor Baird, devote hours which nature demaunds for rest and
Tecreation to Government work without compensation. The first two alternatives
&re neither right nor proper, and the Government is not so impecunious or needy that
we should ask for it or accept such gratuitous services. .

The rate of salary named in the bill is the same as hus been fixed for and paid to the
Assistant Commissioner for years. ,

.With a Commissioner charged, as his solo duty, with tho work of tho Fish Commis-
81on thero will be no further need for an Assistant Cowmissioner. The bill therefore
d'oea not contemplato any additional expense.  Tho further dotails of tho admiunistra-
tion will vo looked to whon the appropriation bills aro made up.

It is best not to encumber the present bill with other mattor than tho provision
for the head of the Commission, as it is of the first importance that a permanent head
of the Commission should bo provided for at once. As soon as thonew Comnmiseioner
Provided for by this act shall have been appointed and installed ho can bo called
before the committecs of tho Ilouse, and if further legislation bo noeeded it can be
Predicated on his roports and aftor a revision of any projects for tho prosocution of
the work which he may submit.
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Originating in an inquiry instituted by Congress ¢ with the view of
ascertaining whether any and what diminution in tlie number of the
food fishes of the coast and lakes of the United States has taken place,”
the Commissioner was directed * shoald such diminution be ascertained
to have taken place” to investigate the causes of the same and report,
to Congress ¢ whether any and what protective, prohibitory, or pre-
cautionary measures should be adopted in the premises.”

The fact that there had been @ disaStrous decline in the annual yield
of both the coast and river fisheries of New England was clearly in-
dicated by the investigations into the conditions of these fisheries, which
had been condueted by the State aunthorities of Muassachusetts, Rhode
Island, and Connecticut.*

The fishery interests that were placed at a disadvantage Ly the intro-
duction of pounds and traps sought, through their respective legista-
tares, to sccure the enactment of laws prohibiting the use of fixed
apparatus for the capture of tish,

The contention before the legislative committees charged with the
consideration of the subject developed a great variety of opinions,
which naturally grew out of the diversity and antagonism of interests
involved, and led to the conviction on the part of those who desired to
conserve the paramount publie interest without making unfair or in-
vidious.discrimination in respect to the contlicting methods pursued,
that the basis for rational Jegislation in respect to the fisheries could
only be laid after o careful and comprehensive study of the matter in
all its relations from a disinterested standpoint. '

It was this informal consensus of opinion that led to the introduction
into the Ilouse of Representatives by the Ilon. I, L. Dawes, then a
member from Massachusetts, of the joint resolution for the protection
and preservation of the food fishes of the coast of the United States,
which became a law on the 9th of February, 1871,

This bill, while responding to the immediate exigeney and demand,
is prophetic in the completeness with which it makes provision for that
evolution of the IMish Commission by which it has come to be the con-
servator and custodian of an important economic resource for our peo-
ple—a resource which can not, except in small measure, be appropri-
ated or segregated by individuals, as our lands, our forests, and our
mines may be and are, but which must for all time be maintained by
the Government for the common use.

The alleged deterioration of the coast and river fisheries of New
England having been abundantly confirmed by the investigatious of

* The canse assigned by those who complained most of the result was the maltipli-
cation of traps and pounds which captured fish of all kinds in great numbers, and as
was supposed in greater quantities than the natural fecundity of the fish conld
make good year by year, especially in view of the fact that these calches wero mado
during the spawning season, thus destroying many of the fertile fish and prevent-
ing otbors from depositing their egus. (8. I, Baird, Report of the Condition of the
Sea Fisheries of tho South Coast of New England in 1871 and 1872., p. 8.)
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the Commissioner, his attention was bext given to an inquiry as to the
‘“eauses of this deterioration and the protective, prohibitory, or per-
cautionary measures to be adopted.”

Omitting suggested causes, Which were beyond the regulation or con-
trol of man, the result of the inquiry was to show that the agency of
man was the most potential factor in bringing about this deterioration.

The injury was brought about directly by the mulsiplication of traps
and pounds and by the absence of any restriction upon the season or
li}ethods of the fisbery. Indirectly it was facilitated by the obstruc-
tion of streans by means of impassable damns and by the pollution of
the waters with substances deleterious to the life of fish and to the
maintenance of their natural spawning grounds. There was conse-
quently a serious diminution in the natural reproduction of the shad
and also of the herring and other anadromous species, which form a
considerable portion of the food of important marine species along the
coast. '

The remedy for the decadence of the industry was to be found in the
Proper regnlation of the fishing and in systematic and rational methods
of propagation. These measures could be based only upon careful study
of the methods and conditions of the fisheries and of the environment
and habits of the fishes. In order to accomplish its objects the work of
the.Commission, outside of office administration, is therefore naturally
concerned with the inquiry in regard to the food fishes, the study of the
methods and conditions of the fisheries, and the conduct of fish-cultural
operations. From this distribution of labor arose the divisions of ad-
ministration, scientific inquiry, fisheries and fish culture.

Fish eunlture as a means of restoring the fisheries was firstundertaken
by the U. 8. Fish Commission in 1872, being done at the suggestion of
the American Iish Culturists Association, which appointed a committee
of which Mr. George Shepherd Page was chairman to bring the matter
to the attention of Congress. An appropriation of $15,000 for the pur-
Pose in question was made by Congress on June 10, 1872, aud the Com-
mission took immediate steps to inangurate this important work, which
in its development has come to be the principal ageney for maintaining
our most important commercial fisheries.

The species propagated in 1872 were as follows: The shad, the

Maine salmon, the Rhiue salmon, the California salmon, and the white-
fish,

The organization outlined above was in effect during Professor Baird’s
lifetime, although never specifically defined and published by him.
Realizing the advantage and necessity of a permancnt gnide for the
operations of the Commission, the Committee on Merchant Marine and
Fisheries drafted a bill which was introduced by Mr. Dunn in the
House of Representatives April 30, 1888, providing for the reorganiza-
tion of the Commission of Fish and Fisheries and defining its duties.
Although this never became a law the organization proposed has been
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adopted and the classification of the work and personnel made in sub-
stantial agreement with it. A copy of the bill is herewith given :

Be it enacted by the Senale and House of Lepresentatives of the United States of America
in Congress assembled, That it shall be the duty of the Commissioncr of Fish and Fish-
eries to continue thesystematic iuvestigation of waters of the United States, and of the
biological and physical problemsthey present, with the object of determining the char-
acter, abundance, geographical distribution, and economical value of the inhabitants
of the waters, hoth salt and fresh, as also their migrations, and thecause influencingor
regulating the same. This investigation is to e conducted on a broad and cowmpre-
hensive plan, 8o as to arrive at the life history of all species having economio value,
as well as of those species to which they are intimately and essentially related.

Src. 2. That ho will continne the investigation into the history of the methods
and apparatus of the fisheries and for tho preservation and utilization of fishery
products now in use, and will cause careful study to be made of new methods and
apparatus introduced from time to time with the object of detormining their effect
upon production, and furnishing the information upon which to frame intelligent
legislation regulating the conduct of the fisheries and improving their mothods and
apparatus,

Skc. 3. That it shall be the duty of the Commissioner of Fish aud IPisheries to pro-
vide for the collection of the statistics of thoe fisheries of the United States, especial
reference being had to the fisheries of the Great Lakes and of the New England and
North Pacific copsts of the United States, which are of international importance and
may influence or become the subject of treaty stipulations, The statistical inquiry
bereby authorized and directed shall be comprehensively planued to accomplish the
purposes for which it is instituted.

SiC. 4. That it shall be the duty of the Commissioner of Fish and Fisheries to con-
tinne the worlk of artificial propagation of food fishes and other useful inhabitants of
the water with & view to their introduction into and establishment in the interior
and coast waters, and to the aintenauce and improvement of the important com-
mercial fisheries of the coast and interior lakes and rivers. To this end he will, in
his annual estimates transmitted to Congress, provide for the maintenance and oper-
ation of tho existing stations of the Commission, and for the maintenance and opera-
tion of such additional permancnt and field stations a8 may be from time to timne
authorized and directed.

SEc. 5. That the Commissioner of Fish and Fisheries shall appoint such employees
a8 Congress may from timoe to time provide, with salaries corresponding to those of
similar officers in other departments of the Govermmont, and lie shall, as Congress
may from time to timo provide, employ other persons, of expert knowledge, for such
time as their servicos may be nceded, including chomists, naturalists, and physicists,
for the conduct of the researches and investigations required in the performance of
the duties devolved upon this Department, or which may Lo from time to time author-
ized and direeted by Cougress,
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PUBLICATIONS.
LIBRARY.

) On January 1, 1887, the total number of volumes registered in the
library of the U. 8. Fish Commission had reached 3,000. Up to June
30{ 1888, this number was increased to 3,857.. At first_the books com-
D.l‘lsing this collection were kept with those belonging to the Commis-
sioner, Prof. S. F. Baird, in his private office; but in March, 1888, they
were transferred to the office of the Commission, at 1443 Massachusetts
avenue, and made accessible to all the ewployés of the Commission.

REPORTS AND BULLETINS.

The Report of the Commissioner for 1885, constituting part X111 of
this publication of the Commission, relating to an inquiry into the de-
crease of food fishes and their propagation in waters of the United
.State's, was published in 1887, Ixtra copies were issued of the follow-
ing five papers included in this report: (1) Report on the work of the
U. 8. Fish Commission steamer Albatross for the year ending December
- 31, 1885, by Lieut. Commander Z. L. Tanner, U. 8. Navy, commanding ;
(2) Report on the thermometers of the U. S. Commission of Fish and
Fisheries, by J. f. Kidder, M. D.; (3) Report on the discovery aund in-
vestigation of fishing grounds, made by the Fish Commission steamer
Albatross during a cruise along the Atlantie coast and in the Gulf of
Mexico, with notes on the Gulf fisheries, by Capt. J. W. Collins; (4)
On the development of the cetacea, together with a consideration of
the probable homologies of the flukes of Cetaceans and Sirenians, by
John A. Ryder; (5) The Anuelida Chictopoda, from Eastport, Me., by
Prof, H. E. Webster and James I, Benedict.

The Bulletin of the Commission for the year 1886, a publication de-
voted to matters pertaining to fish-culture and to the apparatus, meth-
ods, and relations of the fisheries, was issued in 1887.

ARTICLES IN THE APPENDIX.

In 1885 Professor Baird began to collect information concerning the
fisheries of the Great Lakes. He was led to make this investigation
principally Yecause of the supposed expansion in the products, value,
ete., of tho lake fislieries, the intimate relations oxisting between Cana-
dian fishery enterprises and American markets, and the influence upon
these fisheries of artificial propagation by the National and State fish
commissions. It was believed that a cousideration of the fishery rela-
tions between the United States and Canada might be somewhat influ-
enced by a full knowledge of existing conditions in the Lake region.
The work was carried on from August to November, 1885, and was
under the direction of Mr. R. E. Earll, who was assisted by 6 employés
of the Commission. The elaboration of the field notes and the compila-
_tion of the review have been delayed for various imperative reasons
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until the present time. The labor of compilation devolved upon Dr.
Hugh M. Smith and Mr. Merwin-Marie Snell, and the introduction and
description of fishing vessels and boats were prepared by Capt. J. W.
Collins, assistant in charge of the division of fisheries.

The review includes descriptions of the fishing grounds, sketches of
the various methods of fishing, of the fishermen, the species of fish eap-
tured, the limits of the fishing season, the disposition of the catch, the
statistics of the fisheries with reference to the influence of artificial
propagation of several important species. Tllustrations are given of
the principal food fishes, fishing vessels and apparatus, the wethods
and processes pursued in various important fisheries, and there are
maps of the fishing regions, together with charts showing the location
of fixed apparatus. The work comprises 328 pages and 44 plates, be-
sides numerous maps, charts, c¢te., and is the most important con-
tribution to our knowledge of the Great Lalke fisheries which has yet
appeared.

The report on the work of the steamer Albatross, by Lieutenant Com-
mander Tanner, consists c¢hiefly of & narrative of the eruise of the Alba-
tross from Norfolk to San Francisco, for the purpose of investigating
tbe fishery resources of the Pacific Coast.

The steamer made upward of forty anchorages during the trip in vari-
ous harbors of the West Iudies, South America, Galapagos Archipel-
ago, Mexico, and California, Shore collections were made at varions
points, and the dredge and trawl were used when opportunity offered.
The scientifie staff consisted of Prof. Leslic A. Lee, with Messrs, Thomas
Lee and Charles 1. Townsend as civilian assistants. The narrative
gives a brief sketch of the regions visited, the inhabitants seen, and the
collections obtained. Tmportant hydrographic soundings were made
during the voyage, and a valnable record of tcmperatui'es and specifie
gravities for the cighteen months ending June 30, 1888:  The report is
accompanied by four plates.

The report on the construction of the schooner Grampus, by Capt. J.
W. Collins, the designer of the vessel, gives a complete history of the
preparation of this schooner for the investigation of the fishing grounds
and fisheries., 1t furnishes also complete details of the outlit carried
by the vessel aud the methods employed in eondueting investigations.

The report is accompanied by 18 plates, showing interior and ex-
terior views of the Grampus and of certain appliances and apparatus
used in connection with her work.

The report upon the operations of the U. S. Fish Connission schooner
Grampus from March 15,1887, to June 30, 1888, by Capt. J. W. Gollins
and Capt. D. I, Collins, relates to investigations during the spring of
1887 of the mackerel, halibut, and cod fisheries and of the former habi-
tatof the Great Auk. Itcontains also notesupon various species of fish
and other aquatic animals observed during the cruise of this vessel. It
gives important notes concerning the Newfoundland cod fishery, relative
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to the vessels, boats, and apparatus employed, and the methods of cateh-
Ing and preserving fish. Anotlier important investigation covered by
this report is that of the southern mackerel fishing grounds in the
spring of 1888. Incidental to this was the inquiry concerning the
pound-net fisheries of Chesapeake Bay.  The report is accompanied by
numerous temperature records, and is illustrated by 16 plates.

Scientific investigations made on behalf of the Commission by Dr.
David Starr Jordan, president of the University of Indiana, Prof. S. A.
Forbes, director of the Nlinois State Laboratory of Natural Uistory,”
and Prof. Edwin Linton, of the Washington and Jeflerson College,
Wnshington, Pennsylvania, are made the basis of special reports by
these authors. Dr. Jordaws contribution is a review of the Labroid
fishes of America and Burope,in which he gives a systematic catalogue
of all the species of this family of fishes (old wives, wrasses, doncel-
las, pudianos, parrot fishes, cunner, and tautog) found in the waters of
America and Europe, with the synonymy of each species and analytical
keys by which the varions genera and species may be distinguished,
This important monograph is accompanied by eleven plates, showing
twelve of the one hundred and fifteen species discussed.

The article by Professor Forbes on ¢ Some Lake Superior Entomos-
traca,” is a valuable contribution to our knowledge of the crusta-
ceans of Lake Superior, It has animportant economice relation to some
difficalt problems of fish-enlture in the Great Lake region, since the mi-
Dute ernstaceans treated by Professor IPorbes constitute the principal
supply of food for the young of several valuable edible species. The
paper contains descriptions of several new species and two new vari-
etics of Iintomostraca, and is illustrated by four plates.

The notes on the Kutozoa ol marine fishes of New England, with
description of several new species, is the second part of a serics of pa-
pers by Prof. Edwin Linton, of the Washington and Jefferson College,
Washington, Pennsylvania. It comprises 149 pages of text and 15
plates, and relates to forty-two species of Cestod worms, of which
twenty-seven are described as new to scieuce, eight of these represent
ing new genera.

These parasites were found in a variety of fishes, but prineipally in
the sharks and rays. This is one of the most important contributions
to the subject of fish parasites which has been given to the public.



RELATIONS OF THE COMMISSION.

The Commission has continued tocoiperate with the fish commissions
of various States aud with the fish-culturists of foreign countries in the
effort to increase the productiveness of the waters, Iivery active State
fish commission has received at various times from the United States
supplies of eggs to be developed in its hatcheries, or of young fish to
be distributed in suitable waters. The species allotted to Common-
wealths in this way include all of the native Salmonide reared in estab-
lishments of the United States, as woll as the species obtained by ex-
change with forcign governments.. The list includes the whitefish,
Maine salmon, landlocked salmon, rainbow trout, brown trout, Loch
Leven trout, siilbling, brook trout, lake trout, shad, carp, goldfish, and
the lobster.  Some of these fishes are reared through the coOperation
of States with the United States. The station at Bucksport, Maine, for
instance, which is engaged in the enltivation of the Penobsecot salmon,
is operated by the United States and the State of Maine. The Schoodic
Station at Grand Lake Stream, Maiue, cultivates the landlocked salmon,
aud is operated on the joint account of the United States, New Hamp-
shire, and Massachusetts. At the Cold Spring Harbor Station, of the
New York Fish Commission, the United States is allowed the privilege
of hatching and distributing salmon, whitefish, shad, and various kinds
of trout. In the transportation of shad to the headwaters of the Dela-
ware River, the Pennsylvania Commission extended the assistance of
its messengers. The ﬁ'[ichigan Fish Commission donated to the United
States about 20,000,000 whitelish eggs out of their supply obtained
from Detroit River.

FOREIGN GOVERNMENTS,

Tho system of international exchanges, which has been so productive
of good results heretofore, has been continued and extended. The
United States Commission has received living soles from Mr. Thomas
J. Moore, of Liverpool, England; Loch Leven trout from Sir James G.
Maitland, Howietoun, Scotland; siilbling and brown trout from Herr
von Behr and Herr Max von dem Borne, of Germany. Whitefish eggs
have been forwarded to England, Germany, and New Zealand ; eggs of
the landlocked salmon to England, France, and Germany ; eggs of the
rainbow trout have been shipped to England, France, Germany, Switz-
erland and Mexico. Brook trout eggs were forwarded to England, as
were also eggs ol the lake trout. All of these are referred to in detail
in the tables of distribution.

X
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RELATIONS WITH OTHER DEPARTMENTS OF THE UNITED STATES
GOVERNMENT.

The Commission has continued to receive assistance from the heads
of varions Departments of the Government, and its operations have been
greatly facilitated by means of such aid.

To the Secretary of the Navy, Hon. W. C. Whitney, the Commission
is under special obligations for details of officers and men to its vessels
engaged in the Divisions of Inquiry aud Fish-culture, as well as for
Decessary facilities for outfitting and repairving its vessels in the navy-
Yards. The Bureau of Construction and Repair lent launch No. 55 for
the use of the Commission in the shad propagation at Havre de Grace,
Maryland. A dredgo was lent to the Commission by the Burcau of
Yards and Docl:s, and the Hydrographic Office furnished the charts
Tequired for outfitting the schooner Grampus.

The Treasury Department has granted the withdrawal of alcohol
from Londed warchouses and tho free entry of coal for the use of
the Fish Commission vessels. The Departinent has also admitted free
of duty a submarine cable for the use of the Commission, galvanized
Tope required for dredging, and a package of preserved fish from Scot-
land. The Bureau of Navigation has continued to furnish valuable data
Concerning fishing vesscls. The Light-House Board on the 9th of No-
Vember, 1887, granted to the Fish Commission for a hatchery site, a
bortion of Ten Pound Island, in the harbor of Gloucester, Massachu-
Setts. It has supplied vessels of the Commission with pablications of
the Board, which are necessary for the navigation of the coast, and has
forwarded temperature observations from thirty-three light-houses and
8hips, covering almost the entire region from Maine to Florida. The
Life-Saving Service has contributed to the efficiency of the Commission
by reporting by telegraph, through the keepers and patrolmen, the
Stranding of fish and other marine animals in the various precincts.
The Coast and Geodetic Swrvey has farnished many necessary charts,
time tables, ete.

To the Secretary of War, William C., Endicott, the Commission is
indebted for the privilege of quartering its employés in the comman-
dant’s residence at Fort Washington during the season of shad hatching.
The U. 8. Signal Office has examined and approved a submarine cable,
Which was imported for the use of the Fish Commissiou, and has fur-
hished temperature observations from sixteen important and widely
8eparated localities in the United States.

The U. 8. Geological Survey has lent a boiler and engine for the use
of the Fish Commission.

The Commissioner of Palents has furnished copies of specifications of
Patents relating to fishing apparatus and the tisheries. '

In the office of the District Commissioners, the Health Officer, Dr.
Smith Townshend, has furnished monthly statistics of the fishes in the
markets of Washington.



XII REPORT OF COMMISSIONER OT FISH AND FISHERIES.
RELATIONS TO INDIVIDUALS.

Acknowledgment is due to Mr. Marshall Ii. Morris, of Bridgeport,
Connecticut, for the use of his steamer for the oyster investigation in
1887. Mr. 8. J. Seneca, of Ilavre do Gl'ace, Maryland, allowed the
Commission to use a part of his counting house, which was fitted up
with 100 shad-hatching jars, besides farnishing all the water needed
for hatching, .

To Capt. L. L. Blake and Puarser Adams, of the steamer W. W. Cor-
coran, ol Washington, District of Columbia, thanks are due for aid'in
the shipment of shad eggs; and to Mr. George 1. Sheriff, of Washing-
ton, District of Columbia, for the free use of his wharf for the Fish Com-
mission lnuneh. .

The Commission has received some distingnished visitors from foreign
countries on missions of inquiry conceruing fisheries and fishery investi-
gations. Count Kmoda, an official of the Japanese Court, was provided
with information on the utilization of fish products; and Mr. K. Ito,
Superintendent of Fisheries of Japan, was given many facilities for
investigating the subjeets in which he is interested. In September,
1888, Rev. W. 8, Green, of Dublin, Ireland, visited the Wood’s Holl
Station of the Commission, and obtained many data of practical utility
concerning the fisheries. 4

In the aceount of the division of scientific inquiry will be found refer-
énces to persons who were engaged in the laboratory at Wood’s Holl,
Massachusetts, and in collaborating reports for the Commission.

RELATIONS TO INSTITUTIONS.

On the 6th of January, 1887, Mr. Vinal N. Edwards, of Wood’s Holl,
on behalf of the Commission, shipped a live seal to the Zoblogical Gar-
dens, Philadelphia, Pennsylvania.

RELATIONS TO TRANSPORTATION COMPANIES.

To the Dulath and Iron Range Railroad Company the Commission is
indebted for granting the right of way over its grounds for a water
flume, and for the privilego of suspending the same from one of its
bridges at Duluth. The Norfolk and Western Railroad GCompany, at
the request of tho Commission, has made Wytheville Station a flag
station for all local freight trains.

In the work of distribution from January 1, 1887, to-June 30, 1888,
inclusive, 176,027 miles wero traveled by the cars of the Commission
and the detached messengers engaged in the service. OFf this mileage,
free transportation was furnished the Commission cars by railroads of
the country, as follows:



REPORT O1* COMMISSIONER OF FISH AND FISHERIES. XII

S“ﬂ}mary ghowing name of railroad and total number of miles of free transportation fur
?‘l(t)xlwd the U. S. Fish Commission cars by the railroads from January 1, 1337, to June

30, 1882

s 2,

—_—

Railroad. T Miles. ' Lailroad. ! Miles.
— i : e s IS T
~Aanada Southern ... 458, Missouri Pacitic....o.oooiiiiiiii 1,622
Chesapoake and Ohiv. ... oveeeeeereennees 104 ; Mobiloand Ohio 40
Chicxlgo, Burlington and Quiney......... ¥ Northern Pacific 2,087
Chicago and Grand Trunk..oo.co.oovnne. | Ol Colony ..o e 19
Chicago and West Michigan c...coeann-s © Oregon Railway and Navigation Compans 404
Dotruil, Bay City and Alpena coeeeeeannt Rome, Watertown and Ogdonsbhurgh. ... 340
Eastorn. ... e 216 | St. Lonis, ITron Mountain and Southern . 980
Eurcka SPFINES . vt ceneees 26 - St. Lounis and San Franeisco ... ... 351
Flint anq Pore Marquotto.-c.cecees. oot 3,561 !| St. Paul and Duluth coooa oo, 304
Florida Railway Navigation Company... 414 | Sorth Flotida. oo voeiiiiivennaeinenn.s 230
Grang Rapids and Indiana. ccooevnee oo 620 !l Texas Pacific...... ... b ceeeieiaaaas 738
1101088 Cantia] «oeenoee e eeaeeananas 425 | Ttah Contral. oo oot iiiinninninan 600
Lake Slore and Michigan Southorn ... | 047 I Wabash, St. T ouis and Pacific .......... 264
Louisvill@ and Naghvillo ... c.oooeveenn 11 " Western and Atlantio ...l | 170
Muine Contrnl. .. ooeereesoanneeeervnnens 272 I Wisconsin Contral ....oooooiiiioiaa.s 462
e Contral BB ol EX
g : oL |

DIVISIONS OF THE COMMISSION.
DIVISION OF FISH CULTURE.

Tor the present the Commissioner has retained innnediate and personal
direction of the work of artiticial propagation and distribution, and to
relieve himselfas far as practicable from the details of administration
has designated an inspector of stations and a superintendent of dis-
tribution.

In view of the increasing number of fish-cultural stations and their
distribution over all sections of the United States, the services of an in-
spector will be in constant requisition, to maintain intelligent super-
Vision of the stations and prevent irregularities and abuses.,

The increasing production of the stations and the wider area over
whicl the distribution is to be made render the services of a superin-
tendent of distribution equally indispensable for the effective regula-
tion of the car and messenger service.

These offices will constitute an integral part of the permanent organi-
zation of the personnel of the Commission, which should as soon as prac-
ticable be established by faw and the classification of the service and
the rates of compensation specitically prescribed.

The effective work of the stations is measured by the number of fish
and eggs furnished cach’ season for distribution. This is increasing
each year, with a proportionate decrease in the cost of production.

) The total production for the fiscal year 1857-'38 is given in the follow-
lng table, and for convenicnce of refereuce is arranged by stations and
Species.
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STATION REPORTS.

Figh and eygs furnished for distribution by the stations for the year ending June 30, 1888.

Stations. | Species. Eggrs. Fry, ' . 0"(‘)’13'.“"' l M;,’g:rtﬁ"x:fl
- . S S P R [ [
Alpena, Mich........... | Whitefish ..... I P 18, 100, 000 i
Baird, Cal ccceennnn.... " Rainbow trout........| 251,000 78, 000
Battery, Md...... i Shad. o000 17,408,000 | 62,641, 000
Bucksport, Me Atlantic salmon ... 024,000 {............ .
Carp Ponds, Washing- | Carpforpublic watcrs.li ............ 48,497
ton, D.C. .
Carp forprivate ponds.i............ 181,656 oaeeenannnn. e,

D Goldtish ..o oo 5,019 ;
Central Station, Wash. o 39, 664, 000 L
ington, D. C. i ' \
Rainbow trout... I ... 29, 000
Lake trout............ J ............ 20, 000
Brook trout 20, 000
© Whitefish ......... 500, 000

Cold Spring ITarbor, N.Y .| Rainbow trout
Landlocked salmon . ..!
Atlantic salinon :

! 23, 500
| 34, 000
! 459, 200

SHIbNgE «ooeraen.. | 1T
Whitefisho ..o oL : 800, 000
< Lake tront ...l ............ 83, 200
Brown trout .......... | ............ o4, 000

Fort Washington, Md.* | Shad. ... il 1, 475, 000
Gloucestor, Mass . _...._. Codfish............... 189, 432 627, 040 |..
Grand Lako Stream, Me.; Landiocked salmon ... 345,000 | ..., ..
Northville, Mich ........ Whitefish........ 30,000,000 ..............
Lako trout ........... 547, 000 .............
Brook trout........... 215, 000
Rainbow trout. ,...... 10,000 .
Brown trout .......... 5,000 .
T Loch Leven trout ... 50,000 !
Steamer Fish Ilawk (Del-; Shad..oooiveneanaaa... 8, 336, 000 30, 851, 000
aware Bay). ’ .
‘Wood's Holl, Mass ...... Codfish ....oceiee oo ]eennianl, 8,843,600 |.......eaen [N
Wythoville, Va ..._.....
Landlockod salmon. . |...oovooo...
Redeye perch
Black bass..ooee oo
Carp
Goldfish .. R .
Totalooeeneonoeean )i, reeeee| 74,326,849 1 164,607,054 48,056 4,158

* At this station 70,249,000 shad eggs were taken und transferred to Central Station for hatching
and distribution. )



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XV

GLoUCESTER STATION, MassAcHUSETTS, E. M. ROBINSON, SUPERINTENDENT.

For several years the Commission bas prosecuted steadily at the
Wood’s Holl Station experimental investigations looking to the develop-
ment of methods and apparatus for hatching tho floating eggs of the
cod, haddock, and other important commercial species. Prior to 1885
the investigations had not passed the experimental stage, nor were
the results obtained very encouraging. Each season, however, some
advance to practicable methods was secured, the causes of failure be-
ing, one by one, ascertained and eliminated, and the conditions for suc-
cess established.

In the winter of 1885-"36 Captain Chester, superintendent of the
Wood’s Holl Station, devised a modification of the MeDonald tidal ap-
Paratus, by the use of which he succeeded in hatching a very consider-
able per cent. of the ova of the cod, and made it practicable to under-
take extensive and systematic fish-cultural work with all the marine
Species affording buoyant or floating eggs.

In the winter of 1886-'87, somo sceven million young codfish were
hatched out and turned into the adjacent waters of Vineyard Sound
and Buzzard’s Bay. The methods for the profitable conduct of fish-
cultural operations with the marine species having been determined, it
was decided by the Comumissioner, Prof. (i. Brown Goode, to estab-
lish an anxiliary station at some point on the coast of Massachusetts,
north of Cape Cod. Gloucester Harbor was finally selected as the loca-
tion for this station, for the reason that it is conveniently situated with
reference to the fishing grounds, which are casily reached either by the
vessels of the Commission or by the numerons fishing vessels which
goout from Gloucester to the inshore grounds aid to Ipswich Bay.

The Light-House Board, responding promptly and courteously to the
Tequest of the Commissioner, gave permission to locate the proposed
station on Ten Pound Island. Plans were prepared, the site occupied,
and arrangements to Legin the construction of the station were per-
fected early in November, 1887. The work was pushed with the ut-
ost dispatch ; and, after vexatious delays on account of unfavorable
‘Weather, the station was completed and equipped ready for work on-
January 8, 1838.

The favorable season for work had then passed, and the extremely
cold weather that immediately supervened and continued during Janu-
ary and February kept tho temperature of the water in the hatchery
below the point at which hatching operations can be successfully car-
ried on, A temperature below 30° kills the eggs which have reached
& certain stage of development, and when it descends to 289, both old
and young fish succumb and perish.

The season’s work was valuable rather for the experience secured by
the personuel employed, and the epportunity to study the necessary

conditions for success in future operations, than for the material resalts
obtained.
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The total number of cggs obtained was 32,449,000 ; the average loss
during incubation was 90 per cent.; the largest pu‘cuutngc of fish ob-
tained from any sipgle lot being lo per cent.

Woon's TIoLL STATIoN, €. (. ATKINS, SUPERINTENDENT.

This station is thoroughly cquipped, as well for marine biological re-
search as for the most extensive fish-cultural operations. Reference
will be made here ouly to the fish-cultaral work carried on during the
year.

The investigations condueted in the biological laboratory by the
regular and volunteer scientific assistants engaged in the study of the
marine life of the waters adjacent to the station will be referred to
under the head of inquiry in respect to food fishes and the fishing
grounds.

As heretofore, the most extensive fish-culturad opemtxou.s were with

The Codfish.

The total number of eggs taken was 30,088,000; the number of fry
hatched, 7,322,000, the average percentage of production being 26 and
the Inglufat percentage 924, The heaviest Josses were during January,
when the temperature of the waters was lowest. 1t would appear that
a temperature of 300 or below is certainly fatal, both to fish and eggs.

The high pereentage of production obtained in a number of cases
would indicate that, when the necessary conditions of success are pre-
cisely ascertained, we may count on as good results with the codfish
as with the shad and whitefish.

A number of experiments were made to transfer eggs from Glouces-
ter to Wood’s Holl, but without satisfactory results in any case. The
young fish Obtamed were all plantedd in the waters of Buzzard’s Bay
and Vineyard Sound, 11 the vicinity of the station, with the exception
of one lot of 894,000, whiclh were delivered to the Fish Hawk for trans-
fer to Long Island Sound and Chesapeake Lay.

The Winter Flounder.

An application by Prof. Benjmin Sharp, of the University of Peun-
sylvania, for material for thie study of the embryology of the flat fishes
was the oceasion of some interesting experiments and observations on
the breeding and artificial hatehing of the common flounder.

This species was obtained in breeding condition early in February.
The eggs were found to be extremely adhesive, and, if permitted, would
aggregate in great lumps,  The best success was obt.unul by spreading
them thinly on panes ot glass and placing them in a enrrent of water.
The total number of egus collected was 1,179,000, from which were pro-
duced 320,000 fish, which were placed in the waters of Vineyard Sound,



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XVII
Lobsters,

Of this species 2,092,000 eggs were taken, from which a consignment
of 193,000 was sent to the Pacific coast. The rest were hatched and
turned out in waters adjacent to the station.

Other species ineubated at the station were as follows: Mackerel,
SCPD, tautog, and sea bass. With eaclh species fair results were ob-
tained, showing that our present methods and apparatus can be applied
to these fish when the necessity for their artificial reproduetion becomes
apparent,

ST. JEROME STATION, MARYLAND.

) ':'l‘his station is occupied under a lease, which will expire in 1889, It
IS1n the custody of a watehman. No active work has been carried on
there during the present year, nor is it proposed to continue such in
future. The station will be abandoned on the expiration of the present
case,

Tur MAINE STATIONS,

The Maine stations are under the direction of Mr. C. G. Atkins as
Superintendent. During the present season the active direction of tho
Work of the stations has been intrusted to the assistant superintendent,
Mr. W. 0. Buek, Mr. Atkins being in immediate charge of the Wood’s
HO}I Station, and engaged in a series of investigations having for their
object the improvement of methods and apparatus for hatching eggs.

THYE SCHOODIC S8TATION.

This station, at Grand Lake Stream, is operated on the joint account
f)f the United States, New Hampshire, and Massachusetts. Its object
18.the collection of the ova of the landlocked salmon for distribution,
With the view to acclimation in other sections of the country where the
Waters offer favorable conditions. One-third of the eggs taken are re-
8erved and hatched out and the young planted in Grand Lake Stream,

he rest are allotted to the contributors to the expenses of the work,
the quotas being proportioned to the amounts contributed by cach of

le barticipants. Under this arrangement the United States received
345,000, which were distributed as follows:

Towa State Conimission ....ce.ocereaieniaersaacecaanns 10, 000
Penusylvania State Commission.coeeseaceicear e nn 10, 000
Now York State Commission ceeeee ceeeeiecitvoeanioaanan 50, 000
Michigan State Commission ......ooveeeociiiily 50, 000
Maine Commission .coevareee ceoevaeaiaioeieiacananns 50, 000
Vermont CommiBsion «eeeeeveeeee vonecavacecanecaes cone 50, 000

These consignments were all received in the very best condition,
Ten thousand éggs were sent to Wytheville Station, Virginia, and
the same number to Bucksport Station, Maine, to be hatched and held
for a yearin the rearin g ponds before turning out into open waters. A

H, Mis, 138——11
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consignment of 50,000 cggs was sent to the Deutsche Fischerei Verein,
in return for consignments of eggs of the Kuropean trout, and 10,000
eggs were forwarded to the Department of Agriculture of I'rance, in
responso to request made through official channels.

BUCKSPORT STATION.

This station has for its object the collection and incubation of the
egos of the Penobscot salmon. When the eggs have reached such
development as to permit safe transportation they are forwarded to
their various destinations. The allotments are made to New England
waters principally, since it is only in this section that we find streams
affording suitable conditions. It is thought probable that salmon may
be established in the ITudson River, and with this view it is proposed,
in codperation with the New York Commission, to continue the system-
atic stocking of its headwaters for several years longer. This station,
like the Schoodic Station, is operated jointly Ly the United States and
the State of Muine. ‘The quota of eggs received by the United States
the present season was 924,000, which were distributed as follows: '

New York Commission .......oeumeseececosnacsanannen. 500, 000
Rhode Island Commission .......cceveecennannns «eeee D0,000
New Hawmpshire Commission ...c.eveeeceonesviaans oe 50, 000
Vermont Commission - .. .oeeooeiioiane ioonrevoceneanns 50, 000
Massachusetts Commigsion .......oooeeieeen e 50, 000
Maine Commigsion ... .oueeecaoe cone iommmeranenaennn 148, 000
Benj. Lincoln, forthe Dennis River, Maino. ......co.... 40, 000
Reserved for reaying at Craig’s Brook Station.......... 36, 000

The fry obtained will be liberated in ponds and fed until they have
attained a length of several inches before turning out into open waters.
It must be confessed that the results obtained from planting the fry of
the Salmonide are often disappointing, On the other hand, the results
of stocking with fingerlings are immediate and assared, and it is pro-
posed to extend this work as rapidly as the requisite facilitics cau be
provided at the stations.

BAIRD STATION, LIVINGSTON STONYE, SUPERINTENDENT.

This station was established in 1879 for the propagation of the Rain.
bow Trout (Salmo irideus), and from it has been drawn the eggs to fur-
nish & stock of breeders for the Iastern stations. The species is now
well established at Northville, Michigan, and Wytheville, Virginia,
and in the breeding ponds of various State commissions. We will be

able in future to meect all requests for eggs with the produet of Kastern
stations.

In view of this fact it has not been deemed advisable to continue the
Baird Station in active operation. Accordingly, at the end of the sea-
son in June, the station was closed, and the serviceable property re-
moved to the salmon station on the McCloud River about 4 miles below.
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At first it was contemplated to transfer the magniticent collection of
breeding fish toour Eastern stations, but this was found to be impractica-
ble, and justruetions were given to plant them in the tributaries of the
McCloud River in the vicinity of the station. The number deposited
was as follows: 2,000 large breeders, 5,000 yearlings, and 80,000 {ry.

The numbver of cggs obtained during the season was 443,000, which
ware disposed -of as follows :

:l:o RR. 0. Sweeny, commissioner of fisheries for Minnesota, 35,000,

To Otto Gramm, commissioner of fisheries for Wyoming, 25,000,

:i:o E. Chizari, commissioner of fisheries for Mexico, 33,000.

he latter shipment was made in response to a requaest of the Mexi-
¢an Government through our Department of State. ‘

The rest were retained to be hatched at the station.

McCroun RIVER STATION, CALIFORNIA, LIVINGSTON STONE, SUPLERINTENDENT.

) This station has not been in operation since 1883, the building being
In charge of a custodian or watchman.

The necessity ofartificial propagation with the view of keeping up the
8almon fisheries of the McCloud River has become so evident that it was
determined to resume work there. Accordingly Mr. Livingston Stone
Was instructed to have the buildings put in repair and all necessary
‘-lr.rangements made for the ‘Operation of the station daring the fall and
Winter of 1888. During the spring of 1883 arrangements were made for
blacing the usual rack and bridge across the McCloud, to stop the sal-
mon ascending the river and for raising water to the hatching house.
In 1881 the original hatching house was carried away by the high water,
aud to avoid a recurrence of this the present one was built on a higher
level, and pumps are used for raising the water for hatching. A 12-foot
current wheel was placed in the river to furnish power to run the pumps.
A 8pawning building and other appliances for taking eggs were con-
Structed and made ready, and the hatchery and hatching apparatus
Put in order for receiving eggs. The work of preparation is progress-
Ing favorably, and the station will be ready for efficient work when the
SPawning season begins in August. :

CLACKAMAS STATION, OREGON, LIVINGSTON STONE, SUPERINTENDENT.
L} H

Provision was made for the establishment of a salmon hatchery on
“.10. Columbia River, its tributaries or their branches, by the sundry
Clvil bill, which became a law March 3, 1587, the sum of 10,000 being
appropriated for this purpose. The act further provided * that if in
Ot.e(;’Dinion of the United States-[fish Comiissioner the existing laws

regon and Washington are not sufficient for the proteetion of sal-
,l:](:)tnl:n fflfe.Colnmbia River and its tributarics, this appropriation shall
i ¢ available until the legislatures of the State of Oregon and Wash-
lgton Territory shall have enacted such additional legislation asin the
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opinion of the Fish Commissioner shall be necessary to protect the sal-
moun from improper capture and destruction.”

The then Commissioner of Fisheries, Prof. G. Brown Goode, after sat-
isfying himself that the existing legislation of Washington and Oregon
was in substantial compliance with the provisions of the act of appro-
priation, made arrangements to carry the instructions of Congress into
effect.

Accordingly Mr. Livingston Stone, who had proviously been in charge
of the salmon work on the McCloud River, California, was assigned
to duty and instructed to proceed to the Pacific coast and establish o
salmon-breeding station somewlhere on the Columbia River or its
tributaries.

Ho was instructed if possible to secure tho site on the Clackamas
River, which was the property of the Washington and Oregon IFish
Propagating Company, and then occupied under lease Ly the State
fish commission of Oregon. S .

This was accomplished after various difficulties and delays, tho fish

_propagating cowmpany having generously conveyed their property in
feo simple to the United States and the Oregon comimissioners surren-
dering their lease in consideration of reimbursement for expenditures
incurred in the construction and equipment of the station.

It is confidently expected that arrangements for traunsfer and occu-
pation will be completed in time to begin the collection of eggs the en-
suing season aud thus inaugurate a work which will doubtless in time
coutribute much to the impro.vcmeut of the salmon fisheries of the
Columbia River.

 MICHIGAN STATIONS, . N. CLARK, SUPERINTENDENT.
NORTIIVILLE STATION, MICIIIGAN.

The operations at this station during the present season have been
conducted, as heretofore, under the immediate divection of Mr. F. N.
Clark, aud include the propagation amd distribution of the whitefish,
lake trout, brook trout, California trout, brown trout, and Loch Leven
trout.

The results obtained during the season with the different species have
been very satistactory, and this is especially xo with reference to the Cali-
fornia trout aud brook trout.

‘Whitefish. .

The hatching of the eggs of the whitefish at this station has been in-
termitted during the present year, and it is proposed to confine this
work in the future exclusively to the Alpena Station. Of the eggs ob-
tained, however, 30,000,000 were shipped to Northville where they were
overhauled, repacked, and forwarded to applicants, 15,000,000 having
been sent to the Penunsylvania commission, 10,000,060 to the Minnesota
commission, 4,000,000 to Central Station, Washington, District of Co-
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Itllnbia-, and 1,000,000 to Fred Mather, Cold Spring Harbor, New York,
Which were hatched out and deposited in waters of Long I.slal.nd. Re-
ports received indicate that the eggs reached their destination in splen-
did condition in every instance.
Lake Trout, .
After an intermission of one year the collection of the eggs of this Spe-
8 was resumed the present season, the total number collected being )
1,300,000 eggs.  The first eggs were taken on October 13, and the season
closed about November 20. During the winter 462,000 eggs \'vere for-
warded fo State fish commissions, 45,000 to the National .Flsh Cul-
ture Association, London, England, and 40,000 to Central Station, Wash-
illgtou, District of Columbia. Of the balance 50,000 fry were hatched
Out and retained at the station. On December 16, 1887, §60 ‘2-year-
old lake trout were planted in Long Lake, Alpena County, Michigan.
Brook Trout, . .
ery gratifying success has attended the work with this spefnes Fhe
Present year, tho total production of eggs being 274,600, of which
175,000 were forwarded to State commissions and 40,000 to Oe:]tml
Sta,t,ion, Washington, District of Columbia. Of the remaix.lde?‘ 407.000
Tty were hatehied out and retained at the station for future dlstrlbqt}on.
All of the shipments reached their destination in very good condition.
Rainbow Trout. )
The best results received from this species in the history of the sta-
tion, both iy the number of eggs and the percentage of good eggs‘
taken, have been obtained the present scason. The total numper of
©ggs taken was about 325,000, of which 225,000 were good. It;. is the
Intention to hold and rear as many as possible of this fish until they
6 able to take care of themselves, when they will be distributed to
Buitable waters Very few of the eggs, therefore, were shipped the
DPresent, year, only one lot of 10,000 having been forwarded to the Cas-
taliy, Club, of Castalia, Ohio. The first eggs were taken on Decemnber 8,
and the season ¢losed May 4. The total production of fry was 157,000,
Which werq retained at the station. During the season 8,678 one-year-
old fig), were distributed to open streams, lakes, and applicants for ponds
in Michigan, Missouri, Uhio, Indiana, Arkansas, Tennessee, and Ks'm-
848, the greater part of the distribution baving been done by Fish
Commission car No, 1.
Brown Trout. .
'. Of thig 8pecies 26,763 cggs were taken from fish raised from the orig-
mal stock of eggsreceived in the spring of 1883 from Germany. Five
ousand of these were forwarded to the Michigan commission, and
,000 retained at the station. The success with this fish in the fry
Stato hag not been very satisfactory, the mortality being considerable
Quring the first 3 months, After this time, however, they feed well
0d grow rapidly, the loss being almost impereeptible. On Decen'lbe.r
20, 18371 500 one-year-old trout were forwarded by car No. 1 to the Michi-

ci
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gan Fish Commission, and in January, 1888, a similar number of year-
lings were planted in the north branch of Tobacco River, Michigan.

Loch Leven Trout.
This fish promises to become very popular for pond culture, being

very hardy, and not likely to be attacked by fungus. During the
season 176,730 eggs were taken from 600 fish of this variety. Of this
number 50,000 were forwarded to State fish commissions and 85,000
hatched out and retained at the station for future distribution.

ALPENA STATION, MICHIGAN.,
‘Whitefish. .

A very fair season’s work has been done with this fish, notwithstand-
ing the fact that no eggs have been obtained from Lalke Iirie, on which
we had previously relied for our greatest supply. The collections this
year were made in Lakes Ituron and Michigan, the eggs for shipment
being forwarded to Northville, and those to be batehed out held at
this station. Of the 18,000,000 fry hatched ont, 15,000,000 were de-
posited in Lake IHuron, 1,000,000 in Lake Michigan and 2,000,000 in
Long Lalke, Michigan. This station is also under theimmediate direc-
tion of Mr. I¥, N. Clark.

WYTHEVILLE STATION, VIRGINIA, GEORGE: A. SEAGLE, SUPERINTENDENT.
Rainbow Trout.

The most noteworthy features in the operation of the station during
the season were the increase in the production of eggs of the Rainbow
trout and the extensive distribution of yearling fish of this species. The
total production of eggs for the season was 300,500, as against 220,500
during the previous season. Of the number of eggs produced, 75,700
were lost in incabation, 45,000 forwarded to foreign . governments, and
335,000 to the Commissioners of Fisheries of New Hampshire and West
Virginia. The total number of fry released in rearing ponds at the sta-
tion was 99,870. Ififteen hundred and thirty-five yearling trout were
distributed to seventeen applicants for ponds in Virginia, North Caro-
lina, and Tennessee, 11,875 to streams in Virginia and North Carolina,
and 5,208 were forwarded to Central Station, Washington, District of
Columbia, for distribution. There wero also supplied to two applicants
for ponds in Virginia 150 trout 3 yecars old.

The following is a summary of production and distribution of eggs
and yearlings of this species :

Total number of eggs produced ab 8tafion cooees coeoetciiiniiiae i, 360, 500
Total number of ¢ggs received from other stations . ..o.oevvenveiiiiiiL L 15, 000
3156, 500
Aggregato 1osses dnring incubation. .o.eee ceee ieceeecaeeceeaee conann 75,700
Number of eggs shipped from the station ...een coecee ciie vencae cnnens £0, 000
——— 155,700
Total number of fry hatehed ot oo oes vt eees veee cecancanssnconns cann 159, 500
Losses of fry up to time of transfer to rearing ponds. ..o iiieeiiiaeriaeaan 59, 930

Total number released in rearing ponds.. ..o eener ccceensennveeceeaenns 99,870
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DISTRIBUTION.

'1:0 the National Jfishi-culture Association, Loudon, England.......... eggs.. 95,000
’1‘0 C. 8. White, Commissioner of Fishorics, Romuey, West Virginia ...do... 10,000
'L- B. Hodge, Commissioner of Pisheries, Plymonth, New Hampshire. ..do... 25,000
- To the Government of SWitzerlaud ..ovvevoeeer coereeanans cneneanenss do... 20,000
. £0, 000

To eighteen applicants for ponds in Virginia, North Carolina, and Tenucssee,
Y AT I g L.ttt et i ceen e eaeseseeeee e it e aeaan, 1,535
To streg cxp e § yearlings .. 6,37
Teams in Virginie coeeae ioenn o ool } 3yearsold.. " 150
To streams in Nortlh Carolinh ee .. veneen e e e e aeaens yoarlings.. 5,500
To Central Station, Washington, District of Columbia, for distribution..do... 5,208
18,768

Brook Trout.

The first eggs ever procured from the brook trout at this station were
taken in October, 1887. In consequeunce, however, of heavy mortality
In the eggs during incubation and subsequently in the young, only 2,966
fry were saved out of 25,000 cggs collected at the station and 10,700
fry received from Northville, Michigan, These were transferred to rear-
ing ponds at the station. The number of yearlings of this species for-
warded from the station daring the season was 10,735, as against 3,238
the previous year. Of this number 1,010 yearlings were supplied to
hine applicants in Virginia and Tennessee, 7.225 planted in streams of
Virginia, and 2,500 forwarded to Central Station, Washington, District
of Columbia, for distribution.

Statement of production and distribution,

Number of eggs produced at tho station .......coooeoiiiieeeieees vaaeancnn. 25, 000
Aggregato losses dnring ineubation . ... .oooon il ittt i 16, 022
Numbor of fry produced at BEation ...... ..ot ceoinioieeeeiaeeieaeesceeeaann 8,078
Number of fry received from othor stations.....c.covviiiiaeiiiiiiniiiasaa, 10,700
19,678
Losses to time of transfer to 1earing ponds. ... .ovoun veocct cicmeeaans cans 16,712
Released in L0 T R 2, 966
DISTRIBUTION.
To nino applicants in Virginia and Tonnesseo ..oo....... e eeea-. yearlings.. 1,010
To streams in 2127 1 8 1 do.... 7,225
To Contral Station, for distribUION «eeeereerreriiiiieeneeen aaenann. do.... 2,500
’ . 10,735
Black Bass.

No arrangements having been made with a view to the production of
this species for distribution, such numbers as are required to meet oc-
casionally urgent demands are procured by collection from waters in
the vicinity of the batehery. During the season there were obtained in
this mauner 550 yearling small mouth black bass, of which 300 were
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snpplied to three applicants in the State, 200 to streams in Bath County,
Virginia, and 50 forwarded to Central Station, Washington, District of
Columbia, *

Red-eye Perch.

Such distribution of this species as has been made up to this time
has also been the result of collections from streams convenient to the
station. The total number collected the present year, was 6,628; 3,523
of these were retained at the station, 5380 supplied to five applicants for
ponds in Virginia, 400 planted in the beadwaters of the Shenandoah
River, Virginia, 600 in streamns in Bath County, Virginia, and 1,625 for-.
warded to Central.Station, Washington, District of Columbia, for dis-
tribution.

Lake Trout.

Twenty thousand fry of this species were received on April 6, 1888,
from Central Station, Washington, District of Columbia. In this lot
there was a loss of 7,873, leaving 12,127 healthy fry, which were re-
leased in rearing ponds at the station.

Brown Trout.
On March 23, 1888, there was received from Cold Spring Harbor,

New York, a lot of 15,263 eggs of the brown trout, from which not very
satisfactory resuits were obtained. The total number of fry produced
was 14,394, there being a loss in incubation of ouly 869 cggs. There
was, however, heavy mortality in the fry, which proved a total loss.
Land-locked Salmon.

One lot of 20,000 eggs of this fish was received on March 1, 1888,
from Grand Lake Stream, Maine. The loss of eggs during incubation
and the subsequent loss of fry reduced the number to 11,400 fish, which
were deposited in the headwaters of the Shenandoah River, Virginia,
May 16, 1888.

German Carp.

The total production of this fish at the station was about 600,000,
There were also received from the carp ponds, Washington, District of
Columbia, during the summer of 1888, 440,000 fry, which were released
in rearing ponds. Not very favorable results, however, have been ob-
tained the present year in the attempt to hold and rear this speceies at
the station. During the fall and winter of 1887 4,024 six-months-old
carp were furnished to eighty-one applicants and 733 two-year-olds to
thirty-cight applicauts in Virginia and Tennessee, and 500 plauted in
streams in Augusta County, Virginia.

Gold Fish,

The total production of this species for the year was 10,000, which
were released in rearing ponds at the station. During the fall of 1887
388 gold fish were furnished to seventy-eight applicants in Virginia,
Maryland, Alabama, Tennessee, North Carolina, Mississippi, Louisiana,
Georgia, and Texas.
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Through the courtesy of the management of the Norfolk and Western
Railroad Company, the hatehery is now regarded as a flag station for
all local freight trains.

J'ORT WASHINGTON STATION, MARYLAND.

This station wasin charge of Mr. S.G. Worth and was operated under
about the same general conditions asin the previous year, and the
result of the season’s work exceeded the most successful preceding
8eason by 21,000,000 eggs, being the largest ever known there.

The h’Lt(,llL‘l) buxlduw being very small, it was supplemented early
In the season by a 14-foot army hospital tent adjoining, and used for
Storing needed apparatus and material.

An important feature was the successful operation of the antomatic
]‘atbhmg jars with their tops off. The manipulation proved easy and
‘va'mt(mgeous, as very nearly all the cggs were transferred to Central
Stﬂtion, Washington, before the hatching period was reached. In 1887
there were seven expert spawntalkers, while this scason there were six
and two apprentices, and the increased volume of work was probably
due to a more complete organization. New territory was covered in
‘the direction of Alexandria, and a counsiderable number of eggs were
Becured in the vicinity of Fort Foote.

The oggs were kept in the jars thirty-six hours before being shipped
to Central Station, the line of the young shad being perfectly plain to
the naked oye. Daily shipments were made, and, as usual, the eggs
were placed on wire trays covered with cheap, loosely woven cotton
cloth. The shipments of eggs to Washington during 41 days amounted
to 70 ,249,000 eggs; during 22 days the shipments were 1,000,000 to
3 1000, 000 eggs daily, and were in charge of Capt. P. T. Yeatman.

The increase over the season of 1887 was more than 33 per cent. The
launch Blue Wing was an important factor in the prosecution of the
work, and her crew made a gain of about 7,000,000 eggs from the gill
hets,

Operations began the second week of April and closed June 2, and
in that time, the work having been entirely confined to shad, 81,177,000
¢ggs were taken.

BATTERY ISLAND STATION, MARYLAND, W. DE C. RAVENEL, SUPERINTENDENT,

SEASON OF 1887.

The scason opened May 1. Some eggs were taken prior to this
(I:Ltc, but owing to the low temperature of the wator the development
Was not normal, and but & small percentage hatched.

Owing to dissatisfaction on the part of the fishermen, the large seine
attached to the station was not operated dnring the season. It was
deemeq good policy to rely upon the fishermen for our supply of eggs,
and the result justified the expectation,
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The steamers Fish Huwk and Haleyon were assigned to work in co
operation with the station, and contributed materially to the large. re-
sults obtained.

On May the 2d the Fish Ilawk anchored off Bull Mountain, m easy
reach of the seines and gillers, where she remained, conducting opera-
tions independently, and transferring eggs to the @hol:e station when
the collections exceeded the capacity of her hatehing apparatus, 1,330,-
000 eggs being so transferred.

"The Halcyon worked in connection with the station, making daily
trips to the fishing grounds, and transferring the eggs collected to the
shore station; 8,402,000 cggs were thus collected. The services of this
steamer were also utilized in transferring fry to the Chester, Elk, and
Sassafras rivers, the total number transferred aggregating 3,000,000,

The percentage of ripe shad was unusually large this season. On
the night of May 7, 4,000,000 eggs were taken, and a much larger
wumber might have been obtained had it been practicable to visit all
the nets.

The total number of eggs received at the station during the season
was 60,569,000, 918,000 eggs were transferred to car No. 3, and

712,000 fry hatched at the station. Of these, 11,850,000 were placed
in waters adjacent to the station and 29,882,000 distributed to other
waters, as shown by the tables of distribution in the appendix.

SEASON OT 1888.

A programme for the conduct of the shad hatching on the Susque-
hanna for the season was submitted by Mr. Ravenel, the superintend-
ent, about March 1. The same was approved and an allotment of
money made for this work. The work of preparation was commenced
immediately. C

During the previous season it had been shown that the hatehing facil-
ities at the station were inadequate and the apparatus employed cum-
brous and unsatisfactory. Automatic hatching jars were substituted
for the cones, and a new building, 60 by 30 feet, was equipped with the
new jars. A supplementary station was also established at Havre de
Grace, equipped with one hundred jars, and having a capacity of ten
million eggs at one time, doing away with the risk and inconvenience
of transferring fry intended for shipment to distaut waters from the
station at Battery Island. Few good eggs were obtained prior to April
23. One week afterwards 25,000,000 good eggs had been taken, The
station closed June 4, with a total production of 105,315,000 eggs.
Of these, 17,400,000 partially developed eggs were trapsferred to cars
Nos. 2 and 3. The remainder yielded 62,641,000 fry, which were dis-
tributed as shown in the tables in appendix.

The results this season are far in excess of any previons year, a-nd
this in the faco of most unfavorable weather during the lheight of the
geason.
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WasSHINGTON CARP PONDS.

) The demand for German carp continues from many States, and much
interest is manifested in this species. Dr. R. Hessel is in immodiate
charge of the ponds, which have been under his care for a number of
years. The surface area of the series of ponds amounted to a total of
23.50 acres. '

The cast pond, known as Babceock’s Lake, was filled in, in order to
strengthen the foundations of the Washington Monument, work being
commenced on it about-April 1, 1888. By the filling of this pond the
Commission suffered a loss of 63 acres of the above water area, which
necessitated the construction of a new pond, and it was determined to
establish it hear the offico on the north side of B street, where there
was already a pool, requiring but little excavation, except what was
needed to remove a dense growth of vegetation. A 12-inch valve was
Placed in position to regulate the inflow of water which comes from the
foot of Observatory Hill. This pond has a surface area of about 3 acres.

In October, 1887, the regular diawing oft of the pounds began, and by
December 31 the product of the several pouds was ascertained to be
285,687 German carp, 6,100 Japanese goldfish, and 1,500 tench.

About June 10 Superintendent Hessel had artificial spawning beds
prepared for the carp in small ponds, and the ova, after the fish had
deposited them, were transferred to largo tanks, the result of which
was the production of 600,000 fry. Tive hundred thousaud of these
were shipped to the Wytheville, Virginia, Station, and 100,000 were
liberated in Aquia Creek, a tribntary of the Potomac River.

About the 1st of May, 1888, a large number of shad fry were trans-
ferred from Central Station to the West Pond, which is connected with
the Potomae, and separated from it by a water gate, where they would
not be disturbed by other fish or destructive animals during the natural
period of their river lite. It was ascertained Dy observation and by
measurement that the young shad grew rapidly until towards the mid-
dle of August, when the growth was noticed to be slower; a month
later it almost ceased, and {rom that time on no growth at all was ob-
8erved. '

On October 27 the sluice of the pond containing the fish was opened
and about 800,000 young shad, which had attained a growth of from 23
to 3 inches in a pond of 6} acres, were liberated and started on their
way to the sea.

CeNTRAL STATION, WaAsHINGTON, D. C.

The work of this station is more general in its nature than that of any
other station of the Commission. It includes the hatching of the eggs
of Salmonidc, including whitefish, intended for castern waters; the dis-
tribution of fishes of the carp family, bred at the carp ponds, near the
Washington Monument, and of fishes of the Mississippi Valley, trans-
ferred to eastern waters.
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In connection with Fort Washington as an auxiliary station, it is the
great hatching and distribating station for Potomae River shad.

It is also o central point for repair and equipment of the vessels of
the Commission, and fish cultural and scientific equipment.

It is the aim of the Commission to constitute it also, as rapidly as
circumstances will allow, a point for experiment, development, and
illustration of the methods of fish culture and of scientific inquiry.
This will inelude the development of aquaria, experimental ponds, ote.,
as a means of observation and determination of the habits and life
histories of fishes, as also models of fish-cultural apparatus, both his-
torical and representative,

Daring the earlier part of the fiscal year, all work- appertaining to
the receipt, shipment, and hatching of fry was in charge of Mr. William
F. Page; the custody of the property of the station and shipment of
earp devolving on Mr, J. 1. Brown.

The Commissioner npon assuming office found a partial reorganiza-
tion necessary, and Mr, William . Seal was appointed superintendent.

The necessity imposed by Couvgress of making aun exhibit at the
Ohio Valley Centennial Ixposition, held at Cincinnati, Ohio, com-
pelled the transfer of Mr. Seal to that point to establish and operate an
exhibit of aquaria as a part of the general exhibit of the Commission,
under the charge of Capt. J. W. Collius, chief of the fisheries division,
and Mr. 8..G. Worth was made superintendent of Central Station.

The operations of the station are shown in the tabulated statements,
which, with the exception of the shad, were prepared by Mr. Page, that
of shad having been prepared by Mr. Seal. During the present fiscal
vear adult fish and fry and eggs, as follows, have been distributed
through Central Station: German carp, 225,070; goldfish, 10,037 ; rock
bass, 960; tench, 2,175; rainbow trout, yearlings and adalts, 5,026,
fry, 20,000; brook trout, adults and yearlings, 2,089, fry, 20,000; lake
trout, 20,000; shad fry, 39,664,000 shad cggs, 13,351,000; whitefish
eggs, 2,912,000; rainbow trout cggs, 57,632; besides several other
kinds of fish in small numbers.

CoLD SPRING HARBOR StaTION, NEW YoRK, I'RED MATHER, SUPERINTENDENT.

This station is leased and operated by the New York St:itte T'ish Com-
mission, through whose courtesy operations in thehatehing and planting
of salmon, whitefish, shad, and several varieties of the trout, cte., are
conducted each season by the U. S. Fish Commission, under the im-
mediate direction of Mr. Fred Mather, superintendent. During the past
year u new hatchery, with complete hatching equipment and increased
facilities for efficient work, was constructed by the New York commis-
sion, at a cost of about $5,000.

Atlantic Salmon.

In January, 1888, 500,000 eggs of this species were received from

Bucksport, Maine, only 300 being dead ou arrival. Losses in incuba-
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tion, and otherwise, reduced this number to 459,000 fry, of which 439,-
000 were planted in the tributaries of the Hudson River, and 20,000 on
Long Island. There seems to be no doubt of the suitability of these
Wwaters for the salmon, and with proper protection, by the enforcement
of the State laws now in effeet, the success and increase of this species
in the waters of the Hudson is assured.

Silbling.

Twenty-five thousand eggs of this species, in two lots, were received
at the station during January and March, 1888, from Ilerr von dem
Borne, Berneuchen, Germany, 10,000 being dead on arrival. [Three
thousand good eggs were shipped to Mr. E. B. Ilodge, conunissioner of
fisheries, Plymouth, New Hampshire, and 3,000 to the U. 8. Fish Com-
mission station at Northville, Michigan. The balance, which were ro-
tained at the station, owing to heavy mortality in the eggs and fry,
proved almost a total loss: only a small number of fry having been
forwarded to the New York hatehery, at Caledonia, New York.
Whitefish. -

On March 22, 1888, 1,000,000 whitefish eggs were received from the
Northville Station, Michigan. Of this number, 50,000 were iost in in-
cubation, and 150,000 {ry escaped into the trout pouds at the station.
The remainder, 800,000 {ry, were planted in lakes on Long Island, New
York.

Lake Trout.

One case containing 90,000 eggs of this species was received on
December 28, 1887, {rom Northville Station, Michigan. The losses
during incubation and afterward reduced this number to 85,200 fry,
which were planted in lakes in Sullivan, Putnam, Quecns, and Warren
Counties, in the State of New York.

Brown Trout.

Very satisfactory resalts have been obtained from the planting of
this fish. During the past season two lots of eggs of this species were
received from Herr von Bebr, of Schmoldow, Germany, and Ilerr voun
dem Borne, of Berneuchen, Germany. These wero divided equally
among the State commissions of New York, Wisconsin, Michkigau, Vir-
ginia, and Minnesota; 19,000 eggs being forwarded to each. From the
allotment to Cold Spring Harbor and 40,000 eggs taken from brood
fish at the station, 55,500 fry were produced. Ono thounsand five
hundred of these were reserved at the station and the rewainder
deposited in atreams, lakes, ete., in New York State.

Land-Locked Salmon.

In Mareh, 1888, 35,000 cggs of this fish were received from the Graund
Lake Stream Station, Maine. The loss in transfor and hatching subse-
quently amounted to only 1,000, Ieaving 34,000 fry, which were distrib-
uted to lakes and other waters in New York and New Jersey.
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Rainbow Trout.

Two lots of eggs of this species were received during the month of
March, 1888, from Baird Station, California, 24,000 in all being good
on arrival. From this number, in addition to 1,000 eggs taken at the
station, 23,500 fry were produced, which were distribufed to applicants
and deposited in suitable waters in New York State; none of the fry
being retained at the hatchery.

Shad.

During the spring of 1888 the oxperiment was made of shipping
shad eggs by express, 5,000,000 having been forwarded in this manner
to the Cold Spring Harbor Station. The eggs reached destination in
good condition, but the losses in incubation were considerable, only
350,000 fry being produced, which were deposited in the Hudson River
at Albany, New York. The mortality in hatching was no doubt attrib-
utable to the use of a new pine supply pipe, and not to bad or un-
healthy eggs, which were found to be in very good condition on arrival.

NEOSHO STATION.

During the summer of 1887, Mr. Marshall McDonald, acting under
instructions from Prof. 8. F, Baird, Commissioner, made an exploration
of the Ozark region of southwest Missouri, with the object of ascertain-
ing a suitable site for a fish-cultural station, where the propagation of
species of fish suited to the streams of Missouri, Arkansas, and Kansas,
could be conducted to advantage, and thus adequate provision made
for a section of the country too remote from the existing stations of the
Commission to be supplied to advantage from them. Mr. McDonald,
after completing the investigation, submitted a report to the Acting
Commissioner, Dr. J. H. Kidder, recommending the selection of a site
in the suburbs of Neosho, Missouri, for reasons fully set forth in the
report.

On Dccember 21, 1887, the United States Senate, by resolution,
directed the Commissioner of Ifisheries ¢ To report to the Senate at as
early a day as practicable what measures, if any, had been taken for
the selection of a site for, and the location of, a fish-cultural station of
the U. 8. Fish Commission in the Ozark region of southwest Missouri,
with the views and recommendations of the Commissioner and the cost
thereof.” To this resolution the Acting Commissiouner, under date of
January ‘4, 1888, replied as follows, transmitting at the same time a copy
of Mr. McDouald’s report:

U. 8. CoMMISSION OF F'Istl AND FISIERIES,
Washington, D. C. January 4, 1888,

Sir: In compliance with a resolution of the Scnate, agreed to on the 21st Decem-
ber, 1887 (a copy of which is appended horeto), I have the honor to report that the
availability of the Ozark region in‘southwestern Missonri for a fish-cultural station
was made the subject of a personal investigation last summer by Mr, Marshall Me-
Donald, under instructions from the late Commissioner Baird, modified and extended
by Acting Commissioner T'. B. Ferguson.
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It appears from Mr, MeDonald’s report of his investigation that the neighborhood
of the city of Neosho, in Newton Counnty, Missouri, afiords more favorable conditions
than any other of tho localities examined ; and, furthermore, that the Neosho City au-
thorities huve guaranticd to the United Statos the free use of some 17 acres of land
and of a plentiful supply of excellont water for the purpose above named.

Should it be the pleasure of Congross to direct tho establishment of 2 station for
fish culturo in this locality, tho probable cost is estimated to be as follows:

Construction of buildings, ponds, and appliahees. ... . voveoainvanaes 33, 000
Maintenance for fiscal year boginning July 1, 1883, ..... . 5,000
X RPN PP & N (1.

Vory respectfully, your obediont sorvant,
J. 1. KippER,
Hon. Joun J. INGaLLS, Acting Commissioner,
President pro tempore Uniled States Senalte.

IN TR SENATE OF THE UNITED STATES,
December 21, 1887,
Resolved, That the Iish Comimission is hereby direeted to report to the Seunate at as
early n day as practicable what measures, if any, have been taken for the selection of
a gito for, and the locatiomof, a iish-cultural station of the U. 8. Fish Comnission in
the Ozark rogion of southwest Missouri, with tho views and reconmendations of the
Commission and the probable cost thereof.
Attest ;. ANsON G. McCook,
Secrctary.

{Extract.}

Report in reference to the establishment of a fish-cultural station of the U. 8. Fish Commis-
sion in southiwest Missouri, by Marshall McDonald.

The object of a statiou in the Ozark region is to make adequato provision for stock-
ing the waters of Missouri, Kansas, Arkansas, Texas, New Mexico, Arizoua, Louisiana,
and West Tennessce with the species of food-fishes adapted to the natural couditions
afforded by the waters,

Only a limited nrea of the extensive soction of country undoer consideration affords
Waters suitablo for acelimation of the trout or other salmonidie.

Cliimatal conditions would largely restrict the work of the proposed station to
the pond culture of the teuch, bass, rock bass, carp. and other species, native or in-
troduced, which are adapted to the warmer wators of this section, and the distribu-
tion of the same in vory large numbers to the streams, lakes, and ponds of tho South-
West,

The uecessary conditions to be fulfilled in the establishment of such a station are
as follows :

(1) The location should be contral, with reference to the section in the interest of
which the station is to be operated.

(2) Tt should be in conveniont communication by railroad with all portions of the
area over which its operations are to extend.
_ (3) Tho water supply for ponds and hatching houses should Lo practically unlim-
llfed, 80 that thero should be no restriction in the free use of wator in tho most exton-
81ve work that it might be expedient to underiake.

(4) The water should be spring water, romaining clear and of even temperature
under all circumstances of weather or season, and with such head or fall as to pormit
8 Bravity supply to hatchery and ponds; thus oliminating one serious element in the.

c . . . . .
08t of operating a station whore circumstances render it uccessary to lift tho water
¥ Pumping,
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The conditions thus imposed limited the location to some point in the Ozark Hills,
a region abounding in magnificent springs, forming the headwaters of clear streams,
which on the onoe side flow into the Missouri River and on the othor into the Arkansas,
It is, moreover, traversed through its entire extent from northeast to southwest by
the Frisco road, which, with it connections, puts this section into convenient com-
muuication with all parts of the Southwest which would draw their supplies of fish
from the proposed station.

An exhaustive examination was made of all localities which offered reasonable
promise of affording the requisite facilitics for a station. Springs aflording unlimited
supply of water were numerous. Some were excluded by reason of inuccessibility
others, presenting the advantages of convenient location aud abundant water sup-
ply, were excluded on account of the difficulty or impracticability of controlling the
water supply 8o as to secure sufficient head or fall of water to utilize it for the supply
of ponds and hatchery.

The choice of locations was finally restricted to four, viz: The Percy Cave Spring, in
the vicinity of Springfield, Missouri; the Jones Spring, immediately on the Gulf road,
4 miles south of Springficld ; the Mammoth Springs, Arkansas, just south of the Mis-
souri line, and immediately on the lino of railroad leading from Springfield to Mem-
phis, Tennessee, and the magnificont group of springs in the immediate vicinity of
Neosbo City, Missouri.’

The springs in the vicinity of Springfield impressed mo most fuvorably, but careful
examination made it ovideut that the water snpply was entirely ivadequate to afford
the amount required to feed the extensive system of ponds that will be required in
the development of the station,

The choice of location lics, therefore, between Mammoth Springs, Arkansas, and the
site offered by the city of Neosho. Ioth stations furnish unlimited water supply, capa-
ble of easy control and utilization. Each is advantageously situated, immediately on
a line of railroad, aud thus affords equal convenience and facilities for distribution.
In either case the site for buildings and ponds and the necessary water franchise will
be donated to the United States Government frce of charge.

The location at Neosho, however, presents the following important advantages :

It is more centrally situated with reference to those sections to which the distribu-
tion of fish is to be made, and the station can therefore be more eccouomically operated
than the one at Mammoth Springs. Tho amount of land available for ponds is
ample, and lies conveniently for their construction at a moderate expendituro of
Iabor and money.

The ground available for this pnrpose at the Mammoth Springs location is very
limited and lics so unfavorably, that tho construction of the series of ponds required
cap be accomplished only under considerable difficulty aud at @ very considerable ex-
penditure of money. Indeed, in my judgment it will be impracticable at the Mam-
moth Springs location by any reasonable expenditure to secure the development of
ponds necessary to carry on pond culture on the scale it will bo necessary to conduct

- the operation of the station. TFor these reasons I respectfully recommend the selec-
tion of the site proposed to be donated to the United States Government by the city
of Neosho.

Seeking to 1nfluenco the selection of location by tho manifestation of a liberal
apirit, the corporate anthorities have already voluntarily oxecuted an agreemont to
convey to the United States Government title to 17 acres of land within tho corporate
limits of the city, snd having upon it a magnificent spring flowing uvearly 600 gal-
lons per minute. This supply is ample for all needs, immediate or prospective; but
they further agroe, if the supply is not ample for all purposcs, to guaranty to the
United States tho franchise of another spring flowing several hundred gallons of
water per minute, and to convey it to the ponds and hatchery without charge to the
U. 8. Fish Commission. We conld hardly ask or desire more liberal concessions than
have been voluntarily tendered, nor can we probably find anothor location so advan~
tageously situatod for convenient and economical work. ’
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The agreemont of the mayor and city council, proporly oxecnted and attested, is
herewith submitted ; also » plat of the tract of land which it is proposed to convey
to the use of the U. S. Iish Commission.

The appropriation requisite for the erection of a new station must e specifically
wade by Congress ; and no steps looking to its occupatidn can properly be undertaken
inadvanco of such action. But assuming from the obvious necessity and importance
of such a station in the dovelopmont of the work of tho Comnission, and from the
active and general interost that the mere snggestion has awakened, that tho matter
Wwill bo brought to the attention of Congress at an early date, I respectfully submit
the following estimates of the cost of erecting and operating tho station, as follows:

For the constructiou of hatchery, quarters, inclosures, and ponds............ $8, 000
For the conduct of the station for the fiscal yoear boginning July 1, 1883, sal-
arios, temporary services, maintenance, repairs, ete ......ooee oo oiio.. 5, 000

As thero is no period of the yoar in which outside building operations may not be
carried on, it is desirable that the appropriation for construetion may be made imme-~
diately available, the buildings and a sufficont number of ponds for immediato use
Inay be comploted oarly in the summer of 1888, and tho station fully equippoed for
‘extensive work without any material delay.

M. McDonNaLb,
In charge of Fish Culture.

On June 9, 1888, the Sccretary of the Treasury transmitted to Con-
gress an estimate from the U. S, Commissioner of Fisheries of an appro-
Priation for the establishment and maintenance of a fish-cultural station
in the Ozark region of Missouri, as follows:

TREASURY DEPARTMENT, Junc 9, 1888,
SIR: I havo the honor to transmit herowith, for the consideration of Congress,
copy of a communication from the U. 8. Commissioner of Fish and Fisheries of the
8th instant, submitting an estimate for an appropriation of §13,000 for the estab-
lishinent suud maintonance of a fish-cultural station in the Ozark roegion, in sonthwost
Missouri.
Respectfully yours, C. 8. FatrcuiLD,
Secretary.
The 8reAXER OF THE HOUSE OF REPRESENTATIVES.

U. S. CoMMIss10N OF F18it AND FISHRERIES,
Washington, D. C., June 8, 1888,

) SIR: I have the honor to roquest that you will transmit to Congress, for considera-
t}oll by thoe Committes on Appropriations, an estimato for appropriation for the estab-
lishment and maintenanco ot a fish cultural station of the U. S. Fish Commission in
the Ozark region, in southwest Misgouri, as follows:

Cmfstmctiou of buildings, ponds, and appliances. .ccevevcneriiennn.a... . $8,000
Maintenanco for fiscal year boginning July 1,1888....c0ccvvaeeaaa. veeee 5,000
13, 000

The necossary oxplanations to accompany cstimate are embraced in Spnsto Miscel-
ateous Document No. 23, copy of which is respectfully transmitted.

Very respectfully, M. McD
. McDoNaALD,

Commissioner.

b'The estimate thus transmitted was provided for in the sundry civil
1ll, which wag pending at the close of the fiscal year 1888,
H. Mis. 133——m ‘
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DuLyUTi STATION.

Legislation looking to the establishment of a station for hatching
whitefish and lake trout in the vicinity of Duluth, Minnesota, was
initiated by a petition trom the fishermen of Lake Superior, who had
¢ formed themselves into an association to promote their mutual inter-
ests, their aims and objects being a better understanding of the fishing
laws of tho several States, a uniform action among the fishermen con.
cerning the regulation of the size of meshes of all nets, and the enforce-
ment of the laws coneerning thew, and to steure the artificial propaga-
tion of the eggs of both whitefish and lake trout by a fish hatchery.”
They further pledged themselves to aid, both by their labor and by the
use of their fishing plants and wen, the work of collecting eggs for
propagation. This petition was accompanied by assurances that if the
necessary appropriation for the establishment of a batchiery should be
made, the people would donate a suitable site with an ample supply of
good water.

The petition was rorwarded to the Hon. Knute Nelson, Representa-
tive from the district in which the city of Duluth is situated, who, after
counference with the Commissioner, brought the matter to the attention
of the Committee on Appropriations, and sccured the introduction of
an item into the sundry civil bill appropriating $10,000 ¢ For the estab-
lishment of a fish hatchery on Lake Superior at or near Duluth, Minne-
sota: Provided, That the city of Duluth shall furnish without charge
a suitable site for said hatchery.” This bill became a law August 4,
1886.

Of the several sites available, that offered by the Lakeside Land
Company on the Lester River, in the northern suburbs of the eity, was
after examination found most desirable, and was accepted.” The site
thus conveyed to the United States in fee simple contains about 6 acres
lying on the shore of Lake Superior and bounded on the north by Lester
River. In addition to the donation of land for the station, the Lake-
side Land Company made a cash contribution of $1,000 towards the
expense of introducing a supply of water by gravity from Lester River.

Jurisdiction over the land was ceded to the United States by act of
the State legislature, approved March 2,1857. The validity of title in
the Jands thus conveyed was duly certified by the Attorney-General on
March 10, 1888.

In November, 1887, after personal examination of the ground by the
assistant in charge of fish culture, the location of the hatchery building
was definitely marked out, and the general plans for the development
of the station indicated. Plans and specifications for the hatchery
building and for the steam and water distributing plant were prepared
during the winter and following spring, and, after due advertisement,
the building let to contract on May 21, 1888. Work was in satisfactory
progress at the close of the fiscal year, and it is expected to have the
station completed and equipped for work the ensuing winter.
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SteaMER Fisu 1IAwK.
SEASON OF 1888,

Previous to leaving for the Delaware River, the steamer Fish Hawk,
commanded by mate James A. Smith, U. 8. Navy, was supplied at Bal-
timore, Maryland, with additional hatehing apparatus; two hatching
tables were placed on cach side of the hatching deck, with a capacity
of thirty-seven McDonald automatic jars each, the water supply being
furnished by two good-sized wooden tanks, placed on the upper deck ;
the hatching facilities were thus increased so that about 12,000,000
eggs could be under process of hatehing at one time.

Spawn was secured from five haul seines, operated on the New Jer-
8ey side of the river below Gloucester City, and from gillers near by.
The first eggs were taken May 7, and operations continued until June
5, when orders were received to cease collecting spawn ; 48,607,000 shad
eggs were collected, of which 1,800,000 were delivered to the New York
Fish Commission, 4,397,000 to the Delaware Fish Commission, and
2,139,000 were forwarded to Utah, and batched en route, on Fish Com-
ission car No. 2, which is equipped with the McDonald closed jar, it
being the only hatching jar that can be used on this car, which may be
called a traveling hatching station.

Thanks are due the Penpsylvania State Fish Commission for the
assistance rendered in trausporting fry by messenger to the upper
Stretches of the Delaware, where the numerous beautiful pools afford
brotection to the young shad during the period of their river life. Six-
teen million eleven thousand fry were depositéd in the upper waters of
this river, and 14,840,000 were liberated in the vicinity of Gloucester
City, New Jersey.

1t is worthy of mention here that during the evening of May 29 a
Violent thunderstorm occurred, lasting from 6 o’clock until mdnight.
The hatching jars at this time contained 4,481,000 eggs, in apparently
excellent condition, with the embryo shad well formed and plainly visi-
ble with a glass, scarcely any dead or unfertilized eggs being in the jars.
.About 8 p. . it was observed that the majority of the eggs were rap-
Idly turning white. In some jars as many as one-half were dead.
There being no perceptible change in the condition of the water, it is
Teasonable to suppose that the loss, amounting to 1,918,000 cggs, was
due to the water being thoroughly charged with electricity, caused by
the violent electrical disturbanco taking place at the time.

Oun June 4 William Johuson took from one shad a pan of cggs,
Wl.lich, when placed in a jar, and carefully measured, was found to con-
tain 115,000,
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NO-’I‘ES ON THE SPECIES PROPAGATED AND DISTRIBUTED.

The Sole (Solea solca).

May 16, 1888, sixteen English sole were received from Mr. E. G.
Blackford, and June 2 twenty more. Thirty-four survived and were fed
daily with clams, etc., at the Wood’s Ioll Station. Mr. Blackford ob-
tained the soles from Mr. Thomas J. Moore, curator of the Free Public
Museum, Liverpool, England.

The Flatfish or Winter Flounder (Pseudoplenronectes americanus).

This species was found in breeding condition at Wood’s Holl, Massa-
chusetts, early in February. The eggs were extremely adhesive, and
had a tendency to form in large lumps. They were hatched by spread-
ing them thinly on panes of glass, and placing them in an aquarium of
running water. 1,179,000 eggs were taken, and produced 320,000 fish,
of which 220,000 were planted in Vineyard Sound.

The Cod (Gadus morrhua.)

Spawning cod were procured for the Wood’s Holl Station from Nan-
tucket Shoals and Noman’s Land; 155 fish were brought from Noman’s
Land November 14, and 62 fish from the same place November 17.
783 fish arrived from Nantucket Shoals November 17.

T'rom these were obtained all the eggs that were impregnated at the
station. Eggs were taken from November 17, 1887, until Febroary 4,
1888. The eggs were stripped into large pans with a moderate allow-
ance of water and milted without much loss of time. They were thor.
oughly stirred immediately after adding the milt and carried to the
hatchery. 30,088,000 eggs were obtained, from which 7,822,000 fry were
batched. The average percentage of production was 26 per cent., and
the highest 924 per cent.

The etforts to transfer the eggs from Gloucester to Wood’s Holl were
unsatistactory. For an account of the experiments leading up to the

-suceessful hatching of cod at the Gloucester Station see the description
of this establishment.

The greatest number of eggs taken in any one day during the season
was on January 14, when 7,656,000 were collected.

There is very little variation in the size of cod eggs taken in various
places, and from several sizes of fish. )

Mr. Robinson finds that 1 gallon of water per minute is exactly the
amount that should pass through-cach cod-hatching box in order to
make the siphon work properly ; if less goes through the siphon will
fail to catch prowptly, and if more is used it will not break for some
time.

His best results from the tidal hatching box were obtained with the
eggs three layers deep, or 350,000 to the box. The jar scems to be ob-
jectionable for cod eggs because of lack of atration. Bggs of the same
age in boxes and jars will hatch out at different times. The box will
develop thew from five to eight days earlier than the jars.
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Mr. Robinson has noticed that cggs handled in the ordinary way,
and with water of the usual winter temperature, are most delicate be-
tween the sixteenth and twentieth days. They are then adhesive and
will stick to the sides of the box when the tide begins to ebb, uniess
one is very careful to keep the sides thoroughly wiped off two or three
times a day. REarly in the season, when the water is warmer, the eggs
become adhesive at the age of five or six days and must be brushed off
the sides and lower edge of the jar with a feather.

The slow tidal motion of the box was found to be entirely suitable
for the care of the young. When the temperature of the water fell to
300 all the spawning fish died.

The Haddock (Melanogrammus wglefinus).

Not much success was achieved in hatching haddock eggs. Mr,
Robinson found them to be larger than those of the cod, and to have a
beautiful pinkish color. They wmeasure sixteen oggs to the ineh, while
the cod measure eighteen.

One lot of haddock eggs taken after the middlo of March contained
only fifteen and a half to the inch. There are 100,000 fower eggs in
4 quart of the haddock than of the cod. A quart of cod eggs number

- 336,798, and a quart of haddock eggs 236,550.

Haddock eggs are more tender than any other eggs that Mr. Robin-
80n has yet handled. Often on the fourth or fifth day the eggs wounld
all die, with scarcely any loss up to that time. They will float in water
Which is less dense than that suitable for cod. All the eggs of this
8pecies were taken in water of u density of 233 except 75,000. After
the weather seemed to be sottled and the water in the tank rose above
330, the density of the water changed from 27 to 256 and 244, and as
low a5 23. This change took place on or about April 1, and interfered
greatly with the success of the hatching operations.

Floating eggs.—250,000 floating eggs of undetermined species were
brought in the Grampus hatching bucket and in pans fromm Narragan-
8ett Bay to Wood’s Holl in June, 1888, by Dr. Bean. 150,000 of these
Were hatched and planted and embryos kept for identification.

The Tautog { Hiatula onitis). '
The Mackerel (Scombher scombrus).
The Scup (Stenotomus chrysops). .

Fair results were obtained at the Wood’s Holl Station in hatching
€Egs of the last three species, and when it becomes necessary to apply
artificial methods to their reproduction the work can be sucecessfully
Prosccuted.

The Réd-eye Perch or Rock Bass (dmbloplites rupestris).

6,628 adult fish of this species were collected in the vicinity of Wythe-
Ville, for distribution to ponds in Virginia and elsewhere.” On March
1, 1887, 20 small individuals were sont to Herr Max von dem Borne, of

Srneuchen, Germany. A new station was provided for in 1888, at -
tri?:hoz Missouri, for the cultivation of this and allied species for in-
: Uction into waters of the Southwest.
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The Crappies ( ’omorys annularis and sparoides).

A new station at Neosho, Missouri, was projected in 1888 for the cul-
tivation of crappies, rock bass, black bass, and tench for waters of the
Southwestern States. '
The Black Bass (Micropierus salmoides).

Yearling fish of this species have been obtained at the Wytheville
Station for distribution to applicants and streams, chiefly in Virginia.

A new station was provided for in 1888 at Neosho, Missouri, for the
cultivation of black bass and allied species suitable for the streams,
lakes, and ponds of the Southwest.

The Sea Bass (Ceniropristis nigricans).

Tair results were obtained at the Wood’s Holl station in hatching
eggs of this species, and the conditions of its successful incubation were
established. Should artificial methods become desirable they can be
efficiently applied to tho multiplication of this fish.

The White Perch (Loccus americanus).

On the 1st of March, 1887, sixteen yearlings of this species were sent
from Cold Spring Harbor, New York, to fTerr Max von dem Borne,
Berneuchen, Germany. Only three of them reached him alive.

The Whitefish (Coregonus clupciformis).”

A detailed account of the work with this species is given under the
description of the Michigan Stations. 15,000,000 eggs have been shipped
to the Pennsylvania fish commission, 10,000,000 to the Minnesota com-
mission, and 1,000,000 to the New York commission. The work in
Michigan will hereafter be limited to the Alpena Station.

The first eggs were received from Alpena November 28. Shipments
were made during the months of December, January, February, and
March. The use of creek water made the season for shipment much
longer than formerly. The fry resulting from the allotment to the New
York commission were planted in Long Island lakes.

At the close of the fiscal year ending June 30, 1888, work was in
progress upon a new station at Duluth, for the propagation of this
species. : :

Whitefish eggs were forwarded to the National Fish Cultural Asso-
ciation, London, to Herr Von Bebr, Germany, and to New Zealand.
The number sent to London was 45,000. ‘

The Buropean Grayling (7hymallus thymallus.)

The New York Fish Commission received 10,000 eggs of the grayling
from France in 1887, of which only 300 were good. A few of these were
hatched at Cold Spring Harbor, but did not live.

The California Salmon (Oncorhynchus chonicha.)

The McCloud River Station, which was not operated from 1833 to
1888, was prepared in the spring of 1888 for work during the approach-
ing season. The necessity of continuing artificial propagatiou to keep
up the salmon fisheries of the McCloud was so evident that stops were
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taken to resume the work. Provision was made in 1887 for salmon
vatching on the Columbia River, and Mr. Stone was directed to establish
a station somewhero on this river or its tributaries. A site was chosen
on the Clackamas, and arrangements wmade for beginning work the
ensuing season. Applications have been received up to the present
time for several million salmon eggs, from parties on the small coast
rivers, who offered to receive and hateh the oggs and distribute the
Young fish at their own expense.

The Atlantic Salmon (Salmo salar).

Eggs of this species are collected and hatched at the Bucksport Sta-
tion. From there consignments are forwarded to various State com-
missions who have contributed to the expense of handling them. At
this station the plan of rearing salmon until they have reached a length
of several inches before turning them out was began in 1888. Sec under
the Maino Statious for fuller details.

At Craig’s Brook there was a great loss of salmon during the sum-
mer, probably on account of the low stage of the water. The temper-
ature of the water beeame high, and on the morning of July 5 an ex-
treme of 720 If. was recorded.

The spawning season began October 25 and ended November 5;
1,184,000 eggs were taken. The average number of eggs per female
was 8,691.

The loss up to the final shipment was 7.1 per cent. The average tem-
perature in November, 1887, was 42.3°; in December, 34.8°. In Jan-
uary, 1888, 33.5°; IFebruary, 34.5°.

500,000 eggs of this species were received at the Cold Spring Harbor
Station, from Bucksport, Maine, and nearly all of them were planted as
fry in the Hudson River and Long Island waters. During the months
of May and June, of 18883, salmon were caught in the Hudson by shad
fishermen. Commissioners Blackford and Burden estimated that over
300 adult salinon were taken from the river between Gravesend Bay
and the dam at Troy.

The Landlocked Salmon (Salmo salar var. sehago).

An account of the number of eggs of thisspecies taken, and their
distribution, will be found under the heading of the Maine Stations.

The salmon made their appearance at Grand Lake Stream early in
§8Dtember, 1887. A trap inclosing several acres of water, of a max-
Imum depth of 20 feet, was made to retain salmon. October 25, the
Inclosed fish were found to have begun to form ridds. The first eggs
were taken October 26, The inclosure was cut several times by musk-
rats. The total cateh of salnon was 154 in excess of that of 1886. The
heaviest fish taken was a female weighing 5 pounds 7 ounces ; this was
caught November 13. In 1887 only one marked fish was seen, and that
appeared to have been marked in 1885 ; none of the fish marked in 1886
Wwere observed.
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The cost of fertilized eggs at this station was a little less than 1 cent
for four eggs.

The eggs were kept in the hatchery from February 27 until April 2,
before they were shipped.

35,000 eggs were received from Grand Lake Stream atthe Cold Spring
Harbor Station. The fry were deposited in the waters of New York and
New Jersey. Iggs of this species were received from Grand Lake
Stream, Maine, at the Wytheville Station, where they were hatched
.and the fry deposited in the Shenandoah River, Virginia.

90,000 eggs were sent to foreign countries in 1887 and 60,000 in 1888;
their distribution is recorded elsewhere.

The Rainbow Trout (Salme irideus).

Rainbow trout are reared at Baird Station, California, and also at
Northville, Michigan, and Wytheville, Virginia, and by various State
cominissions, The spawning season of this species at Baird usually
closes about May 1, but in 1838 some females continued spawning un-
til the end of May. Eggs were taken from Jannary 1 to April 26, and
some large trout continued spawning through May. 463 trout yiclded
443,500 cggs, an average of 948 eges each.

The best results obtained at Northville, Michigan, since the species
was brought there, were secured during 1588. The egg-taking seagon
lasted from December 8 to May 4.  During the season 8,578 yearling
fish were planted in open streams, lakes, and ponds, in Michigan, MIS-
souri, Obio, Indiana, Arkansas, Tennessee, and Kansas.

During the last fifteen days of the hatching period of the rainbow
trout eggs, the loss is less than one-tenth of 1 per cent. The greatest
number of eggs taken from a single female was 2,000. This species is
very successfully bred at the Wytheville Station, which has become one
of the most important distributing points for foreign as well as home-
applicants.

The prominent feature of the workat this station is the large dis-
tribution of yearlings, amounting, in 1888, to 18,618; besides these, 150
3-year-olds were liberated.

Eggs of the rainbow were received at Cold Spring Harbor in March,
1888, from Baird Station, California. These were hatched and dis-
tributed in New York waters. The rainbow trout are unsatisfactory
breeders at Cold Spring Harbor. From 6 fish less than 2,000 eggs
were taken; and of these about § were impregnated, a larger proportion
than usual. 80,000 eggs were shipped to foreign countries, in exchange,
in 1887, and 78,000 in 1888. - These are referred to in the tables.

The Browu Trout (Salme fario).

This species was introduced at the Northville Station in 1883. The
results obtained with the fry have not been satisfactory during the first
3 months of their lives; after that, the loss is insignificant.

In June of 1888, Mr. Dean canght from the creek, adjacent to the
Northville hatchery, a brown trout 22 inches long, and weighing 4
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pounds. The greatest number of eggs taken from a single female was
2,375. '

Eggs of this specics were received ifrom Herr von Bebr and Herr
von dem Borne, of Germany, in 1888. These were distributed among
New York, Wisconsin, Minnesota, Virginia, and Michigan commissions,
19,000 being sent to each of these States from Cold Spring Harbor. The
receipts of eggs were as follows:

March 4, 1887, from Horr Max von dem Borne, per stoamer ) 11,7 J N 8, 000
March 9, 1887, from 1lerr von Behr, per steamer Herra - oooveeieovennns 50, 000
March 22, 1887, from Herr Max von dem Borne..ooooooiooiiienieeonnnnns 50, 000
Febrnary 22, 1888, from Horr Max von dem Borne......cooviiiveiennenn nns 50, 000
FPebruary 29, 1883, from Herr von Behir oo viiecoe i iiiiariiniiencene Gv, 000

The Lioch Leven Trout (Salmo levenensis).

The first Loch Leven trout hatched at Northville were produced in
thespring of 1883. The species has proved hardy and well adapted for
pond culture,

Further particulars may be learned from the account of the Michigan
stations.

48,000 eggs were received, January 12,1887, from Sir James G Mait-
land, Howietoun, Scotland.

The Salbling (Salvelinus alpinus).

25,000 eggs of the siilbling were received at Cold Spring Harbordur-
ing January and March of 1888 from Herr von dem Borne. Some of
these were shipped to the New Hampshire Commission, some to the
New York Commission, and the balance were sent to Northville, Mich-
igan. :

February 9, 1887, there were received from Herr Max von dem Borne
20,000 eggs, of which 8,000 were dead. March 9, 1887, 20,000 eggs
were obtained from the same source; of these 5,500 were dead. On the
same date 20,000 eggs were received from Herr von Behr.

The Brook Trout (Saleelinus fontinalis).

This species is reared at Northville, where the work has been very
successful, as will be seen by referring to the account of the Michigan
stations.

The season’s work on brook trout outranks any previous season in
the percentage of good eggs from a given number. The cggs were
taken from October 13 to November 12.

The highest number of eggs taken from one female was 1,200, and
the average number from 786 females was 345 eggs. This species is
reared also at Wytheville. The first eggs obtained from the species at
this station were secured in October, 1887. The distribution of year-
lings from this station in 1888 very much exceeded that of any previous
Year, aggregating 10,735.

January 15, 1887, 10,000 eggs were shipped to the National Fish Cul-
tural Association, London, England.
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The Lake Trout (Salrelinus namaycush). ]

The eggs of this species were taken at Northville from October 15 to
November 20. An account of their distribution appears under the dis-
cussion of the Michigan Stations.

A notable circumstance in the distribution of this species was a de-
posit, on December 16, 1887, of 500 two-year-olds in a lake in Alpena
County, Michigan. The eggs, for the greater part, were taken in small
numbers, very few fish being stripped at a time. This prolonged the
spawning season to a greater length than in any preceding seasoun.

90,000 eggs of the lake trout were received at Cold Spring Harbor,
December 28, 1887, from Northville. The fry were planted in New York
lakes.

The fry in the troughs were fed on the bellies of soft clams (Mya
arenaria) and they all thrived on this food. The same material has
proved suitable for the lake trout in the two attempts made to rear
them. When the fry were large enough to eat coarser food they re-
ceived boiled mussels (Mytilus edulis) chopped fine. In former years
lake trout were kept until the middle of the summer, when they would
gradually grow less in numbers, and by October would all be gone.

The lake trout is kept in rearing ponds at the Wytheville Station.
At the close of the fiscal year ending June 30, 1888, work was in prog-
ress upon a new station at Duluth, Minnesota, for the propagation of
this species.

The 8had (Clupea sapidissima).

One of the principal stations for hatching shad is at Fort Washing-
ton, Maryland, and details are given in the account of this station.
An important departure was effected in the successful operation daring
1888 of the automatic hatching jars with their tops off,

During forty-one days 81,177,000 eggs were taken. From the second
week of April to June 2, 70,249,000 of these were shipped to Washing-
ton from FFort Washington,

At Fort Washington about two-fifths of the shad eggs were obtained
from gill nets and three-fifths from seines.

Only 8 per cent. of the eggs taken at Fort Washington were gathered
between midnight and noon in 1888 ; in 1887, 14 per cent., the average
of the two seasons being 11 per cent. In 1887, at Fort sthmgton,
the proportion of male to female shad was nearly 3 to1. In 1888, it
was about 2 to 1. The shrinkage from air exposure in shipping shad
eggs from Ifort Washington to Washington, in 1888, was about 10 per
cent. Intheseason of 1888 the hatchery at Battery Island, near Havro
de Grace, Maryland, was equipped with 386 automatic hatching jars
and the use of cones was discontinued. 7,000,000 shad eggs were taken
in one night, prior to May 1, at Havre de (xm(,e

A supplementary station was established at Havre de Gruce, with a
capacity of 10 000,000 eggs at one time. The total production of eggs
up to June 4 was 105,315,000,
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At Battery Island Station, Maryland, eggs were obtained in 1887
from the fishermen. The steamers Fish Hawk and Haleyon cobperated
with this station. The percentage of ripe shad at Battery Island was
unusually large. 60,569,000 were received during the season of 1887,
In the scason of 1888 the steamer Fish Hawk was supplied with two
hatching tables on each side of the hatching deck, with a capacity of 37
MecDonald automatic jars each. The water supply was furnished by
two wooden tanks placed on the upper deck. This increased the capa-
city of the steamer to the amount of 12,000,000 eggs at one time.

The first shad eggs were collected May 7 by the steamer Fish Hawk,
in Delaware River near Gloucester. The last eggs were taken June 5.
A single shad from Delaware River, on June 4, yielded 115,000 eggs.
The temperature of the water did not exceed 65° until May 30, and, as
a consequence, the period of incubation was retarded to 7 days.

On May 29, a violent thunderstorm on Delaware River destroyed
1,918,000 eggs which were nearly developed in the jars.

Three times during the season of 1888 heavy rains produced freshets
in tho Susquehanna, which ran off the fisl: for several days, and high
winds prevailed throunghout. The last freshet, oceurring on May 31,
practically closed the work, only 340,000 eggs having been taken in
June. Assoon as the water became clear fish were caught in abun-
dance and continued plentiful nutil the end of the fishing season. The
catch of shad was heavy, both in the bay and up the river, many
gillers getting over 6,000 during the season.

The experiment of shipping shad eggs Ly express was tried in the
spring of 1888; 5,000,000 were forwarded in good condition to Cold
Spring Harbor, New York. There was great mortality in hatching
these eggs in spring water at Cold Spring Harbor. This was attribu-
ted to the use of pine water pipes, which had not been thoroughly
soaked. All the other eggs hatebed remarkably well and shad have
always hatched well'in spring water before. 2,139,000 eggs were for-
warded to Utah on car No. 2 and hatched on the way.

On May 15, 1887, a shipment of 1,184,000 eggs was placed in car No.
3 under the care of Mr. S. G. Worth for hatching on the way to Albany,
New York. The eggs reached their destination on the 16th, and 30,000
were hatched on arrival. The remainder werehatched in the car by con-
neeting the feed pipes with the city water works, the last of them having
been liberated on the 18th. The loss in hatehing was 20 per cent., due
chiefly, in Mr. Worth’s opinion, to the low temperature of the water in
the engine tenders. The successful working of hatching apparatus on
cars Nos. 2 and 3 enabled us to relieve the hatcheries of over 2,000,000
eggs per car each trip, the lossin transit being little greaterthan at the
hatcheries. ‘

The number of shad fry distributed from April 26 to June 9, the
commencement and close of the season of 1888, was the largest since
the organization of the Commission. The total number of eggs col-
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lected was 235,099,000, of which there were lost during incubation at
hatcheries and in trapsportation 81,208,700, the total number of fish
and eggs distributed being 153,390,300, The number of eggs collected
and of fish and eggs distributed by stations is shown in the tables of
distribution in the appendix.

“‘Summar, 1/ b_/ river basing of shad fry distributed during 1888.

Total numbeor
Rivor basin. shad depos.
ited.

Tributaries of Narragansett Bay .. . .oooo it ii it icenreiccaaeaccsneconannenns 1,764, 000
Tributaries of Novth Atlantic o8l acu oot iieiaceieiieaaeneareareeneneinnisanacens 3, 404, 000
Hudson River and el bt aries. . oo oo oeiaiaie ineiceiieiiiaemercsecaaaccaneeceannnanenn 4, 040, 000
Hudson River and tribntaries, from eggs hatched at Cold Spring Harbor, Now York.. 160, 000
Dolaware Bay and tributaries. ... eveinnn oot ii ottt it iiaeeea 34, 159, 000
Delaware Bay and tributaries, from eggs hn,tthed at Wilmington, Delaware............ 3, 500, 800
Chesapoake Bay and tributaries . . oo e eeiiciiveaaaaeiiiieaeceiinaaceccasanacacanns 84, 136, 000
Tributaries of South Atlantic €0ast. ... ..o me i i i iiaciicatar crvvacennn 3, 921, 500
Tributaries of Gulf of Moxico.ccereioniiaaaas.. s eseesereotttiatttasaracactecnattranrnns 10, 820, 000
Inland wators (Salt Lake, Utall) cocecuiaeracicineccarorccaccanccocaccasscascsanscnnnnn- 1, 025, 000
'romL ............................................................................. 153, 890, 300

The Carp ((yprinus carpio).

The pond area devoted to this species in the Washington carp ponds
up to 1888 amounted to 231 acres, but this was reduced to 17 acres by
the filling of Babcock Lake. A uew pond of 3 acres was cstablished
235,687 carp were collected during 1887, and in 1888, 600,000 fry were
produced. Gravid carp were placed in the ponds May 15, 17, 18, and
19, 1888, water temperature 65° to 68°, increasing within a few days to
72° to 739, when the fish began to deposit their eggs in great numbers
upon the roots and lower branches of water plants. On the night of
May 25, and subsequently, a sudden fall in temperaturve stopped the
development of eggs, and killed many of them ; the number of young fish
hatched out decrcased so greatly that it was necessary to restock tho
ponds. In breeding ponds of about 40 by G0 feet and 13 feet deep it is
easy to hatch out more young carp than the water will nourish. The
pond may be completely filled with young carp, but within a few days
thousands of them will perish by hunger for the want of natural food.

They will not take artificial food during the first three or four weeks,
but live upon alga and animalcul. 6,000 carp were produced at the
W ytheville Station and 440,000 fry were received during the summer of
1888 and released in the rearing ponds at Wytheville. The resalts
were not very favorable. During the summer of 1837, water snakes
killed a great many young carp in the west pond at Washington, Distriet
of Columbia; 40 fish were found in the stomach of a snake 33 fect long,
Mr. Hessel thinks the water snake one of the most destructive encmies
of young fish.

On December 14, 1887, 5,000 carp were sent to the City of Mexico.
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The Goldfish (Carassius auratus).

10,000 goldfish were hatched at Wytheville, and released in the rear-
ing ponds. The aceount of the distribution is given in the sketch of the
station.

The Tench (Tinca tinca).

This Earopean specics has been under cultivation in Washington,
District of Columbia, for several years. In 1888 provision was made
for rearing it at the new station of Neosho, Missouri, for introduction
into the Southwestern States.

The Sturgeons (. dcipenser spp). )

June 11, the steamer Fish Hawlk went to Delaware City, Delaware,
to make some experiments with sturgeon spawn, with a view to doter-
mining what apparatus and conditions are necessary to hatch the
eggs successfully. The vessel remained at this place until the end of
the month, and during that time diligent search was daily made among
the sturgeon fishing boats, to find fish suitable for the purpose, but
uot one could be found.

In May aud June, 1888, Dr. John A. Ryder, professor of biology in
the University of Pennsylvania, investigated the sturgeon of the Dela-
ware River, and a monograph resulting from his studies will appear in
the Bulletin for that year.

The Liobster ({omarus americanus).

Lobster eggs were collected from May 16 to May 31, 1888, Noue
hatched until June 2, when-they began to hateh rapidly.

When the lobsters were crowded in tubs in carrying them from Lob-
sterville in the launch, the time of the voyage being two hours, only a
few of their eggs hatched; but when towed in the dory live-car the
eggs nearly all hatched. 2,092,000 lobster eggs were collected at
Wood’s Iloll, of which 193,000 were sent to the Pacific coast. An
account of this transfer is given below.

TRANSPLANTING OF LOBSTERS TO THE PACIFIC COAST OF THE UNITED STATES.

The inhabitants of the Pacific coast have long desired to add the
American lobster (Homarus americanus) to the food supply of their re-
gion, and they have from time to time urged the Government to attompt
its transfer to the Pacific Ocean. The State of California has contrib-
uted to the’accomplishment of this object, both indepeudently and with
the help of the U. 8. Fish Commission.

The effect of the more equable temperature of the water and the inter-
relations of the indigenous fauna with the introduced lobster can be
determined only by oxperience ; but it is believed that the species will
adapt itself to its new surroundings and prove a valuable addition to
the already large stock of edible ecrustacea.

The first attempt to transfer the lobster was made in June, 1873, and
was unsunccessful. The second shipment, in June, 1874, resulted in the
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planting of only four lobsters out of one hundred and fifty, with which
the messengers started.

In June, 1879, the third attempt was made under the supervision of
Mr. L. Stone, and twenty-two lobsters were taken to the Pacific with
the loss of a single individual. These were all females, and, although
they carried a large number of eggs, it is not known that they accom-
plished the purpose of the trausfer.

The determination of the best methods ef shipping lobsters long dis-
tances overland has been a difficult problem, but was simplified by the
introduction of cars built specially for transporting live fish. The ex-
periments made by the late Capt. H. C. Chester at Wood’s Iloll, Massa.
chusetts, in 1886, demonstrated the practicability of carrying them
safely with a limited supply of sea water, at a low temperature, in a
packing of rock weced (Fucus) and his methods were applied in the
fourth trial in June, 1888, by Mr. J. IF. Ellis, in charge of the Fish Com-
mission Car No. 3, with the efficient help of Mr. R. S. Johnson, Mr.
Trenholm, and Mr. John Jansen. This party left Wood’s Holl, Massa-
chusetts, June 14, 1888, with 614 lobsters, of which 360 were females,
eight of them having eggs attached to their swimmerets. The length of
the lobsters ranged from 8 inches to about 12 inches. 150,000 loose
eggs, cut from the swimwerets, were carried in the ice box on twelve
cloth-bottom trays, combined into one package, and sprinkled with salt
water twice daily during the trip. The eight egg-bearing lobsters died
on the way and 46,000 eggs were taken from them and added to the
stock on the trays.

The lobsters were placed between layers of moist rock-weed in cover-
less wooden trays, with bottoms consisting of five or six narrow slats,
the trays measuring 22 inches in length, 17 inches in width, 6 inches in
depth, and holding about 6 lobsters each. These crates were placed in
the fish-transportation tanks, or refrigerators, under the floor of the
car. The temperature of the carrying tanks was controlled as far as
possible by the use of ice. Coarse salt was provided in large quantity
for making a freezing mixture with the ice and to make a brine for use
upon the lobsters if the supply of sea water became exhausted. Com-
plete details of the methods followed in this transfer will be found in a
report by Mr, Rathbun in the Bulletin of the IFish Commission for
1888, The car reached Sacramento, June 22, and was dispatched to
Monterey June 23, where 162 lobsters were deposited in the sea and
the remaining 170 placed in floating boxes in the bay for deposit later.
The loose eggs were put into hatching boxes June 24 and began hatch-
ing slowly June 28, The embryos were not liberated up to the time of
closing this report. By this effort 332 lobsters and many eggs were
carried across the continent in good condition and the requirements of
successful transfer pretty thoroughly established. Still more favorable
results are to be expected by making shipments in the spring or au-
tumn, when the temper.lture will present less dlﬁiculty and the lobsters
are in the most healthy state,
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METHODS AND. RESULTS.

REARING S1IAD IN PONDS.

The experiments in rearing shad in confinement date back 4 years.
In 1885 aud 1886 the fry were placed in ponds countaining young carp
and a great many perch. The favorable results of these experiments,
under most unpromising conditions, encouraged further investigation.
As it was possible for shad to find their way into our ponds through
the water supply, or by the drainagoe outlets from the river, I deter-
mined, in 1887, to renew the experiments under such conditions that
the shad found in the ponds would certainly be accepted as the result
of the stocking with fry. To this end I had a pond prepared at our
Wytheville station, the same being fed by water drawn from Tate’s
Run, a small stream passing through the hatchery grounds. In June
of that year I sent by messenger from Washington to Wytheville 40,000
shad fry, which were placed in the pond and left until the following
October, when the pond was drawn, and wo obtained, by count and es-
timate, 5,000 shad from 34 to 43 inches in length, or about 124 per cent.
of the number placed in the pond originally. The conditions were by
no means favorable, for about 2,000 young carp 4 inches long were
taken out with the shad, and the pond swarmed with ey prinoids which
came in with the water supply. These fish are active and predaceous,
and doubtless destroyed large numbers of the shad.

The experimnent of the present season at Washington was carefully
planped to exclude unfavorable conditions. The pond selected con-
tained about 6 acres; it was thoroughly drained, and the bottom lay -
exposed to the frosts for some time ; quicklime was used in the trenches
to kill any eels or perch that might be in tho mud ; roots of hardy
aquatic plants were planted in patches over the bottom, and then the
pond was allowed to fill during the winter from the rains.

With the opening of the spring the vegetation grew up finely, and
patches of green showed at numerous points. About 2,500,000 of fry
were placed in the pond, and during the mild sunmer evenings, when
the young shad were schooling at the surface and jumping after the
flies, it looked as if a silver rain were falling on the water. Larly in
November, whon the gates were opeted to let the shad pass out into the
river, it was a sight worth going to seo; they were hours passing out
in solid ecolumn, and a hand net dipped at randowm in the outlet conduit
would bring up two or three hundred. We can of course only estimate
numbers ; every fry placed in the pond seemed to have a representative
from 234 to 3 inches in length. Dr. Hessel, the superintendent, esti-
mates the proportion of survivals at over 60 per cent. I am certainly
within limits in placing it at 30 per cent. The following account of the
Dreparation of the pond and the feeding habits of the shad is from Dr.
Hessel’s report.

In May, 1888, shad fry were liberated in one of the carp pounds and sue-
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cessfully reared on the supply of nataral food. The pond in which
young shad were reared was prepared by planting vegetation favorable
to the growth of small crustacea such as Daphnia, Cypris, and Cyclops,
upon which the young shad feed. The plants introduced were Potam-
ogeton, Natans, Gramineus, Crispus peclinatus, and also bushy Myrio-
phyllum of different varieties.

A Nelumbium, which was growing in the pond intended for shad, was
found to be unfavorable to the experiment and it was removed. Vallis-
neria and Polygonum amphibium were added to the plants in the pond.

Shad fry were introduced April 26, 28, and 30; May 1,2, 3, 4, and
6. On May 3 the fry werescen in water 3 to 4 inches deep, on sandy
bottom, feeding upon minute crustacea. From May 3 to May 7, a raw
north wind drove the animalculwe into deeper water, where the shad
followed them and were lost from sight. Dr. Hessel began measuring
the fish May 20, continuing at intervals of from five to fifteen days
until October 10. The growth of the shad diminished towards the
middle of Angust. The Cyclops, Cypris, cte., although very abundant
in the pound, were too small to satisfy their appetite and the larger
Gammarus puler was not present. In order to determine whether or
not the young shad would eat the fry of other fish, Dr. Hessel made
the following experiment: .

At thoso points of the pond mostly frequented by shad I placed, about June 20,
from 80 to 100 carp, ten days old. The youung shad were thon about 3 countimetres
long, and the carp about 6 millimetres (or one-fourth of an inch).

The shad at onco attacked the carp, and ate them up. I can not say that it is the
nature of the shad to cat otlier fish; but in this case it may have been the want of
ernstacea of proper size which compelled them to cat the carp fry, and it does not
necessarily follow that they do so in open waters of rivers aud the ocean. I am sat-
isfied, however, that thoy do this in inclosed waters, from tho following fact:

In 1886 a fow cans of shad fry from tho U, 8. Fish Commission were deposited in
tho same point, in order to test the practicability of raising shad in the pond. The
shad grew rapidly. In May tho carp in tho pond spawned and aftor the eggs were
hatched an abundant supply of yonng carp was observod. The carp, fry gradually
disappeared and when the pond was drawu off, instead of 120,000 young carp which
were expected, only 25,000 were taken out, At the same time, wo found about
12,000 young shad 6 or 7 inches iu length, which was threo or four times the average
size of the shad raiged this yecar. )

They accomplished this abnormal growth at thio expense of the young carp which
they had devoured.

October 27, 1887, about 800,000 young, of 24 to 3 inches, were libe-
rated and entered the Potomac.

This method is capable of general application as a means of stocking
our rivers. I would select low meadows along the tidal portions of
streams, which are bare at low water; by dikes I would exclude the
tide water and allow the ponds to fill by seepage or surface drainage.

Ponds of several hundred acres area may be constructed at moderate
expense. Each season I would stock these ponds with fry, and in the
fall open the sluice gates and let the shad pass out into the rivers. Pur-
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suing this method, with our capacity for producing fry, we could turn
out each scason into the Atlantic rivers 100,000,000 shad from 3 to 4
inches in length. The system of rcaring ponds with a supply of natural
food will, I am sure, be adopted in the end both for the production of
shad and the various Salmonidew.

SOMIE RESULTS OF ARTIFICIAL PROPAGATION.
PROPAGATION OF SIHAD.

Since 1875 the U. S. I'ish Commission has been engaged in the arti-
ficial propagation of the shad.

Prior to 1880 the immediatoe object and motive of the work was the
production of fry, with a view to their introduction and acclimation in
those river basins of the United States in which the species is not
indigenous.

The fisheries census of 1880 and special investigations made under
the immediate direction of the U. 8. Commissioner of Fish and Fisher-
ies revealed plainly the fact that there was a rapid decline in the pro-
ductiveness and value of the shad fisheries in the Atlantic coast rivers,
and that this decline was the inevitable result of adverse conditions,
which were apparently beyond direct regulation or control by the Gen-
eral Government.

The Fish Commission could offer but one hope, namely, the artificial
propagation and distribution of the young. Would these means be
adequate; could we, Ly rescuing from waste the eggs taken from the
shad captured in the nets of the fishermen, and destined for the mar-
ket—by impregnating, hatching, and returning them to their native
waters—arrest this decline, and, in the face of adverse conditions,
determine a steady and progressive improvement in one of our most
important fishery industries ?

This was the definite problem to the solution of which the Com-
mission addressed itself. Systematic development and extension of
the shad-hatching operations of the Commission were undertaken
With the definite purpose of testing tho value of artificial propagation
a8 a chief reliance in maintaining an important fishery, in the face of
most unfavorable conditions, and—in & field which nature bad aban-
doned as hopeless—dctermining a steady increase in value and pro-
duction.

In 1880 the aggreg'lte cateh of shad in Atlantic coast waters, from
Connedticut to North Carolina, was 4,140,068, The {isheries were stead-
ily declining and there was a guu,ml and well-founded apprehension of
their ultimate extinction. The work of stocking the streams was stead-
iy Prosecuted, increasing numbers of fry being planted each year, the
total plant in 1888 aggregating 153,890,300 fry.

In 1885 a careful census of the shad hsherxes of the region indicated
Was taken. The result of this was cuncouraging, since it showed an

H. Mis, 133—1v
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aggregate increase in the shad fisheries of 1885 over 1880 of 1,032,963
s“had, representing 4,131,852 pounds of increased food supply and an
increased money value of $206,592. Like returns were obtained for
1886, 1887, and 1888.

These are summarized in the following table:

Aggregate catch of shad in Atlantic rivers from Connecticut to North Carolina for 1880,
1885, 18806, 1887, and 1888.

N;xmber b
taken in ' Number
Year. | salt and jtakeninthe 0'1;231 I:lo"‘l"ggg
brackish rivers. atch. Jover .
i waters. I
| | Per cent.
1880...7 2,549, 544 1,501,424 | 4,140,968 |..........
1885...| 3,267,497 1, 906, 434 5,172, 931 25
1886...1 3,098,768 | 2,485,000 ; 5,584,368 ' 34
1887.:.| 3,813,744 ':'. 001, 661 6, 715,405 62
1888...1 5,010,101 2,650,373 7,660,474 ! 85

By reference to this it will be seen that there has been a steady in-
crease in the productiveness and value of our shad fisheries.

In 1885 the percentage of increase over 1880 was 25 per cent.; in 1886
the percentage of increase over 1380 was 34 per cent.; in 1887 the per-
centage of increase over 1880 was 62 per cent.; in 1888 the percentage
of increase over 1880 was 85 per cent., the money value of the increase
of 1888 over 1880 aggregating $704,101.

The significance of this result as measuring the value of the work of
the Commission in the improvement of our fisheries will be better ap-
preciated when it is understood how unfavorable to natural reproduc-
tion are the existing conditions under which the shad fisheries are pros-
ecuted. Dams and other obstructions in the rivers exclude the shad
from their natural spawnping ground and vastly curtail the area of the
feeding grounds for the young fish during their river life.

With this contraction of the area of spawning grounds the possibili-
ties of natural reproduction in the rivers are diminished pro tanfo, for
in all our streams the larger area of favorable spawning and feeding
grounds lies above the insurmountable obstructions.

In the lower reaches of our rivers, which are still accessible to the
shad, the restricted spawning grounds are industriously and assidu-
ously swept with drift net and seine, and innumerable fyke nets and
pounds eftectually bar all approaches, so that natural reproduction is
in great measure impracticable even for the shad that find their way
into the rivers and to the vicinity of their spawning grounds.

More serious than all, however, has been the transfer of the shad
fisheries to the estuaries of the rivers and the substitution of the pound
net for gill net and seine. In consequence of this change in the loca-
tion of the fishing grounds the larger proportion of the shad captured
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are now taken in salt or brackish waters, in which natural reproduction
can not be accomplished.

Indeed, so small is the proportion of the seasonal runs of shad, which
succeed in making their way into and up our rivers and reaching their
spawning grounds, that natural reproduction has ceased to be & mate-
rial fuctor in influcneing the conditions affecting our shad fisheries.

The increased production of this fishery is to be attributed to the
fish-cultural work of the United States and State Iish Commissions.
The increased value of this fishery is a measure of the economic value
of this work to the people of the country.

INTRODUCTION AND ACCLIMATION OF NEW SPECIES.

Experiments in acelimation have always constituted an important
feature of the work of the Commission.

These have been directed as well to extending the area of distribution
of our most valuable indigenous species as to the introduction from
other countries of species promising important additions to our economic
resources.

The Shad (Clupea sapidissima).

The introduction of the shad into the waters of thé IPacific coast,
and its multiplication there 8o as to become an important acquisition to
the food resources of that regioun, is a remarkable illustration of the
Valuable results to be expected from well directed cfforts in accli-
mation,

" Several plants were made in the Sacramento River at Tehama, as
ollows :

TN 1871 oo aieenvecacaecasncarenesnnasocncannnsaaan 12,000
B £ Z 35, 000
T 1870 ceecvmceecncetacncerancsccosnonssvcenceensenna 99,000
IN 1878 cccercccmcecrceeccnaascacncvacecoreaccareannn 150, 000
TN 2880 coeeirecceiaertaemcrsammassccacearonastoaccencn 250, 000

From these slender colonies, aggregating less than 1 per cent. of the
number now annually planted on our Atlantic slope rivers, the shad
have maltiplied and distributed thewmselves aloug 2,000 miles-of coast
from the Golden Gate of California to Vancouver Island in British Co-
lumbia. They are abundant in some of the rivers, common in most of
them, and occasional ones may be found everywhere in the estuaries
and bays of this long coast line.

Prior to our experiments on the west coast it was a dictum of fish
culture that fish planted in a river would return' to it when mature for
the purpose of spawning. .The resultof these experiments has been to

emonstrate that this instinet of nativity, should it really exist, is in
this case dominated by other influences, which have dispersed the shad
p.lanted in the Sacramento widely beyond the limits which we had as-
Bigned to them, and in the most nnexpected direction.

The cause is probably to be sought in the genial influences of the
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Japan current, which brings the warmth of equatorial Asia to temper
tho extremes of Arctic climate on the southern shores of the Alaskan
Peninsula, and thence sweeping to the south, carries tropical heats to
the latitude of San Francisco. Repelled on the one hand by the low
temperature of the great rivers and fringe of coast waters, and solicited
on the other by the equable and higher temperature of the Japan ¢ur-
rent, the shad have become true nomads, and have broken the bounds
of the hydrographic area to which we had supposed they would be
restricted. Following the track of the Asiatic current, and finding
more congenial temperature as they progress, it is not unreasonable to
expect that some colonies will eventually reach the coast of Asia, and
establish themselves in its great rivers.

DIVISION OF SCIENTIFIC INQUIRY.

Preparations for the cruise to the Pacific coast detained the steamer
Albatross in port from the first of January until the middle of Septem-
ber, 1887. During this period new boilers were constructed and put in
place, necessitating several changes in the arrangement of the rooms
adjoining the scientific quarters. The ship was also thoroughly over-
hauled and the equipment brought up to its full complement. It had
been intended that the stecamer should spend the summer of 1887 in
making further explorations on the Atlantic fishing grounds, but the
delays in completing her repairs rendered this impossible. In April,
however, she proceeded to Fortress Monroe and supplied the United
States steamer Thetis, then about to leave for the North Pacific and
Arctic Oceans, with a dredging outfit, comprising several beam trawls,
dredges ‘and towing nets, dredge rope, and the necessary appliances
and alcohol for preserving specimens. This material was furnished at
the request of her commander, Lieut. William Emory, U. 8. Navy, who
has planned to carry on extensive investigations respecting the fish-
eries and marine zoslogy of the coasts that he will visit. Lieutenant
Emory and several of his officers were given a short dredging trip on
board the Albatroess in order to instruct them in the methods of using
the apparatus. September 14 the Albatross left Baltimore and put to
sea, bound for Wood’s Holl, Massachusetts. About 3 days were spent
on the way in dredging and making observations along the inner edge
of the Gulf Stream in depths of 102 to 1,276 fathoms. This cruise was
taken as a trial trip for the purpose of testing the new boilers, which
gave entire satisfaction. A month was occupied at Wood’s Holl in
putting the ship to rights and in making final arrangements, after which
she returned to Washington to await orders for the voyage to the west
coast. Coal and other supplies were subsequently obtained at Nor-
folk, from which port the Albatross sailed for San Francisco November
21. Lieut. Commander Z. L. Tanner, U. S. Navy, was in command of
the steamer, while the ecivilian scientific staff was in-charge of Prof.
Leslio A. Lee, of Bowdoin College, assisted by Mr. Thomas Lee, Mr.
Charles H. Townsend, and Mr, Dennis Cole. :
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The reasons for dispatching the Albatross to the Pucific coast of the
United States have been stated in previous reports. It was considered
that the benefits received by the Atlautic fisheries from the investiga-
tions of the Fish Comiission were sufficiently important to warrant
!;he extension of the work to the western coast, where the off-shore fish-
ing grounds had never been studied or developed, although known to
be extensive and valuable, Demands for information respecting their
location, characteristics; and productiveness had frequently been made
upon the Commissioner, and the late Professor Baird had carefully ma-
tured his plans with a view to instituting the desired inquiries, but his
sudden death loft their fulillmens to his successor. The transfer of the
Albatross to the Pacific coast was sanctioned by the act of Congress,
approved August 4, 1886, which provided for the necessary alterations
in her machinery and for the additional expenses of the voyage to San
Francisco. In accordance with the arrangements made by Professor
.Baird, instructions were given to carry on a limited amount of explor-
Ing work during the cruise around South America, as it was thought
that valuable information might be obtained respecting the distribution
of some of the oceanic fishes which frequent the coasts ot the United
States, It was also considered important to take advantage of the op-
Portunity to study the methods of fishing practiced on the South Ameri-
can coast. Occasional dredgings, chiefly in moderate depths of water,
Wwere made during the progress of the cruise, together with the custom-
ary physical observations and surface towings. At coaling ports the
Scientific assistants were prineipally occupied in collecting and studying
the local fishes, aud in obtaining data bearing upon the fishery methods
and statistics. 'Ihe fish markets were visited and complete series of the
Specios offered for sale were secured and forwarded to Washington,
The places where opportunities oceurred for this kind of work were as
follows: The Island of St. Lucia in the West Indies, Bahia, Montevideo,
Sandy oint, Lota, Panama, Acapulco, and La Paz, the last two being
located on the west coast of Mexico. Dredging work and hydrographic
observations were carried on through the entire length of the Straits of
Mage]lau, a comparatively unknown region zoblogically, and a short stop
was made at the Galapagos Islands, off the coast of Ecuador. At the
latter place a number of specimens of the edible land tortoise peculiar to
fC-hose islands were secured and carried alive to San Francisco. 1t was
intended to plant them on one of the islands oft the coast of Florida, in
the hope that they might become acelimated on our own coast, but, un-
fortunately, they barely survived the journey across the continent.
Qollections of shore fishes were obtained by seining at several locali-
ties on the outer coast of Lower California, and a few dredge hauls
were made off California, one of the latter containing a new species

‘of edible flounder, which appears to ocenr in considerable abundance.

The scieutific and practical results of this cruise can not fail to be of

great importance. The greater part of the collections obtained has
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been apportioned among prominent specialists in the several groups
for study and their reports are awaited with interest. The general
seientific results will be discussed by Prof. Leslie A. Lee; tho narrative
of the cruise by Licutenant-Commander Tauner will bc found in the
appendix to this volume. The Albatross arrived at San I'rancisco the
middle of May, 1888, the time previously determined upon, and prepa-
rations were immediately begun for the first cruise to the Alaskan fish-
ing grounds, on which she started July 4 .

The great extent of the western seacoast of the Umted States with
its varied climate will malke it possible to utilize nearly the entire year
in carrying on the investigations of the steamer Albatross. The explora-
tion of the Alaskan cod and halibut grounds, which reach well up into
Bering Sea, must necessarily be limited to the summer months, while
the winter is best adapted to the work along the coast of Southern Cali-
fornia. The hydrography of this entire region is comparatively little
known outside of the harbors and shore waters, and it will, therefore,
be of great importance to conduct extensive geries of soundings, in
order to determine-the position and extent of the fishing banks, a work
ot generally necessary on the Atlantic coast. The study of their re-
sources and their physical and biological characteristies can, however,
be made conjointly with the same, and it is expected that results of
much value to the fishermen will be obtained Dbefore the close of the
next fiscal year.

During the year and a half ending June 30, 1888, the steamer Fish
Hawk was employed but little in this branch of inquiry. From August
9 to September G, 1887, however, she was stationed at Wood’s Holl,
Massachusetts, and rendered some assistance in the investigations in
that region, making several dredging trips to Vineyard Sound, Buz-
zard’s Bay, and the shallow waters off Martha’s Vineyard and Nan-
tucket,

Within the period covered by this report the schooner Grampus' has
made several important explorations and has demonstr ated her utility for
this class of work. From the latter part of April until the last of May,
1887, while in command of Capt. 1. E. Collins and with Dr.T. H. Bean as
naturalist, sho was engaged in cruising on the early mackevel grounds be-
tween Cd])e Hatteras, North Carolina, and Cape Cod, Massachusetts, for
the purpose of studying the schools of mackerel as they approach the
coast, and their subsequent movements with relation to temperature, the
abundance of food, etc. The schooner was well cquipped with the
necessary scientific .md fishing appliances, and succeeded in obtaining
many valuable observations which have been published in the Fish
Commission Bulletin for this year. A partof the time she kept com-
pany with the fishing fleet, and at others was cruising indepcadently
with the view of ascertaining whether the mackerel could be found
in advance of the fishing centers or in other directions. During the
first part of the season the mackerel were scarce and small.  Sea birds,
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cetaceans, and the various other marine forms, which generally accomn-
pany the schools and indicate their position and size, were less abun-
dant than usual. Bad weather also prevailed most of the time and this
undoubtedly interfered with the “schooling of the fish at the surface.
Most of the schools sighted, even during the latter part of the cruise,
were too deep in the water to be reached by seining, and it is probable
that a large proportion of the fish passed northward unobserved. They
also appeared to move nearer the land than has generally been re-
corded.

During the following summer, beginning the first part of July, the
Grampus extended its researches respecting the distribution and abun-
dance of mackerel along the coasts of the British Province as far north
as Labrador. She was then in charge of Capt. J. W. Collins. The
.Jbrincipal object of the trip was to verify the recent reports concerning
the appearance of mackerel off the northeast coast of Newtoundland.
Following the coast of Nova Scotia_as far as Canso, the Grampus en-
tered the Gulf of St. Lawrence, and sailed as far north as the Magda-
len Islands. Thence she proceeded to St. Johw’s, Newfoundland, and
along the outer side of Newfoundland to the Straits of Belle Isle. No
mackerel were observed at any point; but many natural bistory speci-
mens and physical observations were obtained. Mr. F. A. Lucas and
Mr. William Palmer, of the U. S. National Museum, accompanied the
schooner as naturalists, and in addition to the regular work of the
cruise they were allowed to land and make shore collections at the dif-
ferent harbors visited.

The work begun in the spring of 1887 was continued by the Grampus
during April, May, and June, 1888, Capt. D. E. Collins being again in
command, and Dr. T. H. Bean acting as naturalist. The cruising
ground was the same as in the previous year. Only small schools of
mackerel were encountered, and those not until late in May. Low water
temperatures prevailed during the early part of the season, and the
mackerel food was found to be abundant only in streaks or scattered
patches. Over 250,000 floating fish eggs taken in the surface nets were
carried to Wood’s Holl and latehed, the embryos being preserved
for identification. Should these eggs prove to belong tp useful spe-
cies, it will probably be expedient to make a practice of collecting
and hatching them on a largescale. A few days in May were occupied
in investigating the reproduction of the menhaden in lower Chesa-
peake Bay. The experiment of carrying living mackerel in the
schooner’s well proved successful, and it will therefore be possible to
undertake the reproduction of this speeies at one of the coast stations
of the Commission. C

Dr. T. H. Bean spent the summer of 1887 in collecting and in study-
ing the habits of fishes in the vicinity of Great Egg Harbor Bay, New
Jersey, chiefly for the purpose of determining the changes that have
taken place in the fish fauna of the New Jersey coast during the past
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thirty-three years, Professor Baird having made a careful investigation
of the same region in 1854, The latter obtained sixty-seven species, of
which eleven were not found by Dr. Bean, who succeeded, however, in
securing ninety species, thirty-five of which were additions to the list
published by Professor Baird. The total number of species now re-
corded from this region is one hundred and one.

The Wood’s Holl laboratory was occupied as usual during the sum-
mer of 1887 in the interest of scientific inquiry. Professor Baird was
present up to thoe time of bis death, August 19, but as he was seldom able
to give personal attention to the conduct of the work, his duties were
assumed by the Acting Commissioner, Mr. T. B. Ferguson. The biolog- .
ical laboratory was in charge of Prof. A. E. Verrill, of Yale College,
assisted by Mr. Richard Rathbui. Those in attendance during the
sumner were as follows: Prof. S. 1. Smith, of Yalc College; Prof. Leslie
A. Lee, of Bowdoin College; Mr. Sanderson Smith, of New York; DProf.
Edwin Linton, of Washington and Jefferson College, assisted in his
work by Mrs. Linton as artist; Prof. B. I'. Koons, of the Storrs Agri-
cultural School; Mr. J. H. Blake, of Cambridge, as artist; Mr. Thomas
Lee, and Mr. Peter Parker, of Washington; Miss K. J. Bush, and Miss.
C. E. Bush, assistants of Professor Verrill; and Mr. A. I1. Baldwin and
Miss M. J. Rathbun, assistants in the U. S. National Museum. Dr. J.
H. Kidder was in charge of the physical and chemical Iaboratory, and
Mr. William P. Seal of the aquaria. Tables in the laboratory were as-
signed to Mr. S. Watase, of Johns Hopkins University, and Mr. Miyabe,
of Harvard University. Dr. Osler, of Philadelphia, was also present for
a short time. Mr. V.N. Edwards, who is permanently employed at the
station, acted as general field assistant. The attention of the party was
divided between the carve and study of the collections brought in by
the steamers Fish IHawk and Albatross and the investigation of the local
fauna and fisheries. As above explained, the Albaiross made only one
trip in counnection with the Wood’s IHoll Station, but the short cruises
of the Fish Hawk in the neighboring waters furnished considerable ma-
terial. Seines were constantly in use along the shores of Vineyard
Sound and Buzzard’s Bay,and many fishes were sccured in the fish
traps of the vicinity.

The taking of temperature observations at the principal light-houses,
light-ships, and signal stations along both seacoasis of the United
States and on wany of the interior lakes aud rivers, as described in
previous reports, was continued during the entire year, through the
courtesy of the Light-ITouse Board and the Chief Signal Officer. The
preparation of reports covering the investigations of the steamers and
field parties of the Commission has been intrusted to the same person-
nel as last year. Among the collaborators in this department may be
mentioned Prof. A. E. Verrill, and Prof. S. 1. Smith, of Yale College;
President David 8. Jordan, of the University of Indiana; Dr. 1. H.
Bean, Dr. J. II. Kidder, and Mr. Richard Rathbun, of Washington;
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Prof. Leslic A. Lee, of Bowdoin College ; Prof. Edwin Linton, of Wash-
ington and Jefferson College; and Mr. Sanderson Smith, of New York.

DIVISION OF FISHERIES.

In reorganizing the work of the Commission I felt that the impor-
tance of the fisheries demanded the ereation of a division which should
consider their commercial side in all its bearings. In 1885 the collec-
tion of fishery statistics was begun by Professor Baird, with Mr. R. E.
Earll in charge of the work. In 1887 Prof. G. Brown Goode, who was
appointed Commissioner after the death of Professor Baird, established
a division of statistics, with Mr. Eavll at its head. This arrangement
continued until in May, 1888, when Mr. I3arll tendered his resignation
from the Commission. I then decided to carry into effect my system
of reorganization, by creating a Division of Fisheries, and on May 24, 1888,
appointed Capt. J. W. Collins in charge, with instructions to organize
and carry on its work. The full accomplishment of this plan was de-
layed, however, by the necessity of detaching Captain Collins for the
preparation and management of the Commission’s exhibit at the Centen-
nial Exposition of the Ohio Valley and Central States, held at Cincin-
nati, Ohio. A temporary organization of the division was effected and
the work of securing information concerning the fisheries begun.

In the beginning of 1887 the oftice foree engaged in collecting statistics
of the fisheries included R. Bdward Larll, assistant in charge; Dr. H.
M. Smith, M. M. Snell, and W. IT. Abbott, clerks.

Mr. H. R. Center was added to this personnel in November, 1887,
Duaring the interval between the resignation of Mr. Iarll and the ap-
pointment of Captain Colling Dr. H. M. Smith assumed charge of the
office.

Mr. W. A. Wilcox acted as a local agent of the Commission until
December, 1887, when he was directed to obtain special information in
Maine and Massachusetts, for the use of the International Ifisheries
Commission. After completing this work he was assigned to office
duty in Washington until again detailed, in the latter part of June,
1888, for field work in Massachusetts. About the same time Mr. Luther
Maddocks was ordered to Maine for similar duty. '

The routine work has included the preparation of reports and refer-
ence files on the fisheries, based on materials received from the follow-
ing sources:

Daily reports from the Boston FFish Bureau.

Daily reports from the American FFish Bureau, Gloucester, Massachu-
setts. '

Weekly reports from Capt. S. J. Martin, on the Gloucester fisheries.

Reports from field agents of the Commission.

Newspaper articles on the fisheries, fish culture, fish protection, ete.

Correspondence with New England vessel owners and masters.

Reports fromn and correspondence with collectors of customs.
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Correspondence with Treasury Department officials.

The circular issued by the Treasury Department to the collectors of
customs is onec of the most valuable means of obtaining information
concerning the statistics of fisheries, 3,445 of these reports were for-
warded to the Commissioner in the calendar year of 1886, 2,535 in the first
half of 1887, and 5,436 during the fiscal year ended June 30, 1888. They
are increasing in value every year and have been of great assistance in
preparing the compilations elsewhere mentioned.

From the materials above mentioned tables can be prepared at short
potice, showing in detail almost every aspect of the vessel fisheries for
the food fish of any State or section. The reports, however, do not in-
clude the shore fisheries and those devoted to the whale, seal, and walrus.

The division has conducted an extensive correspondence in order to
obtain these data. To the Exccutive Departments, the committees of
Congress, and the International Fisheries Commission much information
has been furnished on matters concerning the fishery relations between
the United States and Canada.

TFrom January 1, 1887, to June 30, 1888, 888 letters were written and
sent from tho office, besides 2,000 cyclostyle forms to collectors of cus-
toms and vessel owners, filled out to suit individual cases, numerous
replies to private parties seeking information,and letters to field agents
relative to their work.

In response to requests received from the Department of State, the
International Fisheries Commission, the Congressional committees on
Tisheries and Foreign Affairs, and from other Departments of the Gov-
ernment, and private individuals, twenty-four tables and statistical
statements were prepared. These include lists of American vessels
whose fishing operations were inconvenienced by the Canadian govern-
ment; American vessels entering Brifish North American ports and
fisning grounds; fishery products imported from and bait exported to
Canada; American vessels fishing on offshore grounds, including refer-
ences to the fishing centers, baiting localities, and average catch ; statis-
tics of special fisheries, as the halibut, cod, mackerel, and menhaden ;
accounts of the fisheries of special ports, as Philadelphia and Camden;
and statements of the number and nationality of New England fisher-
‘men and the value of the fisheries.

At the request of the International Iisheries Commission Captain
Collins furnished ¢ some reasons why the fishermen of Nova Scotia pre-
fer to use salt clams (Mya arenaria) for bait in the Bank hand-line cod
fisheries.” TFor the use of the same Commission, and at the instance of
the Department of State, he prepared four large colored maps covering
the region between Cape Hatteras and Labrador, at the intersection of
the fifty-third parallel of north latitude, and showing graphically the
geographical distribution of the marine fishes most important for {food
and bait, the areas of greatest abundance, the principal fishing ports
and baiting stations, and various other facts bearing on the fishery
relations between the United States and Canada.
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ASSIGNMENT OF DUTIES.

The work of the Division of Scientific Inquiry has been directed by
Mr. Richard Rathbun, who has been intimately associated with this
branch of the service since 1874, Systematic investigations of various
problems having either direct or ultimate economic importance have
been projected or are now in progress under his supervision, and
promise results alike valuable to science and its economic applications.

The work of the Division of Fisheries has been directed by Capt. J.
W. Collins. .

The Commissioner retains charge, for the present, of the Division of
Fish Culture. .
MARSHALL McCDONALD,

Comamissioner.
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Point aux Barques, Schooleraft County, to Point Detour, Delta County,
Michigan.
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Oconto Connty, Wisconsin.

Suawico to Green Bay City, Brown County, Wisconsin.

Bay Sottlement, Brown County, to Namur, Door County, Wisconsio.

Little Sturgeon and vicinity, Door County, Wisconsin.

Sturgeon Bay and Canal, Door County, Wisconsin.
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Aral to Good Ilarbor, Loelanaw County, Michigan.
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Charlevoix, Charlevoix Couunty, Michigan.

Little Traverse Bay, Emmot County, Michigan.

Cross Village and Good Hart, Emmoet County, Michigan.

Mackinaw City, Choboygan County, to Point Waungoshance, Emmet
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Beaver, Fox, and Manitou Islands, Manitou County, Michigan.
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80.
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Lower Lake Huron (Ifuron, $anilac, and St. Clair Counties), Michigan.
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General review.

Monroo County, Michigan.
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Locust Point to Port Clinton, Ottawa County, Ohio.

Sandusky, Erio County, Ohio, and vicinity, including Sandusky County
and part of Ottuwa County.

Huron, Erie County, Olio.

Vermillion, Erie County, Ohio.

Lorain and Cuyahoga Counties, Ohio.

Lake and Ashtabula Counties, Ohio.

irie County, Pennsylvania.

Chautauqua County, Now York, wost of Dunkirk.

Dunkirk, Chautanqua County, New York, and vicinity.

Irving, Chautanqua County, Now York, and vicinity.

Buftalo and Erie County, New York,
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99.
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The vicinity of Youngstown, Niagara County, New York.

Wilson, Niagara County, New York.
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Orleans County, New York,

Monroo County, Now York, between the westorn county-line and Brad-
dock’s Point.

Monroo County, New York, between Braddock’s Point and Charlotte.

Irondoquoit Bay and vicinity, Monroc County, Now York. .

Wayne County, New York, from the western county-line to and includ-
ing Big Sodus Bay.

Wayno County, New York, botweon Linst Bay and the county-line.

Little Sodus Bay and vicinity, Cayuga County, Now York.

Oswego and vicinity, Oswego County, Now York.

Oswego County, Now York, between Nine Milo Point and Port Ontario.

Port Ontario, Oswego County, New York.

Oswego Connty, Now York, north of Port Ontario.

Jefforson County, Now York, from the southern county-line to Stony
Point.

Stony Island and Galloo Island, Jefferson County, New York.

Honderson Bay, Jefierson County, Now York.

Black River'Bay and Pillar Point, Jeflerson County, Now York.

Chaumont Bay, Threo Mile Bay, and Peninsula Point, Joflforson County,
Now York.

The vicinity of Capo Vincent, Jefterson Connty, New York.
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1.—INTRODUCTION.

1. THE OBJECTS OI' TITE INVESTIGATION AND REPORT.

The inquiry the results of which are embodied in this review was
instituted by Prof. Spencer . Baird, then U. S. Commissioner of Tish
and Fisheries. His object was the obtainment of as full and definite
information concerning the fisheries of the Great Lakes as it was prac-
ticable to secure. The expiration of the fishery clauses of the Treaty
of Washington in 1885 made it important that the actual condition of
the fisheries on our northern border should be well understood, in
order that the Govermment might be in possession of such facts as
would be necded in shaping legislation or conducting negotiations
relative to the international questions connected with the fisheries
DProsecuted adjacent to Canadian territory.

The lake fisheries have attained a development in recent years which
has materially increased their importance. There is also an intimate
connection between the fisheries prosecuted by the Americans and Ca-
nadians on the lakes, and legislation or negotiation bearing on the
matter of fishery relations betweon the United States and Canada
might be influenced considerably by the conditions existing in the lake
region,

The rapid increase in the population of the west was known to have
exercised a marked influence on the development of the fishery inter-
ests on the lakes, and it was believed that the changes which had taken
Dl'lce since the census year of 1880 were go important as to make the
ﬁgures and facts obtained at that time no longer 4 safe basis for im-
bortant action.

1t is also a fact that no such exbaustive investigation into the condi-
tion of the lake fisheries and their geographical and industrial rela-
tions had previously been prosecuted, and there was a lack of detailed
information that was necessary to place the Government in full posses-
8ion of all the questions involved.

The artificial propagation of fish in the region under consideration,
by the National and State commissions, is a matter of much couse-
quence and one which has engaged the active interest of the U. 8.
Fish Commission. This inquiry had, therefore, an additionally impor-
tant object, since it is only by such investigations that the full effects

7
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of fish culture can be comprehended or intelligently understood. It is
apparent that statistics, and such other information as is contained in
this review, are necessary for the purpose of comparison, and furnish
the only means for obtaining a definite understanding of the changes
which may occur in fishing as a result of artificial propagation.
- In the preparation of the review an effort has been made to present
in considerable detail all the salient points, among which may be spe-
cially mentioned the gcographical aspects of the fisheries, their com-
mercial and economie importance, and the history of particular events
which have been influential in their development. Less consideration
_has been given to natural history and the various scientific problems
connected with the fisheries.

There is a marked similarity in the fisheries of different sections of
each lake, which have been treated separately in this review. On this’
account, and because of the desire to make each geographical section
complete in itself, in order that there miglit be no misconeeption in re-
gard to thie relations it bore to the entire fishing industry on the lakes,
a certain amount of repetition was unavoidable.

The fisheries of some localities have been discussed il great detail
for special reasons, while less consideration has been given to similar
fisheries proseeuted in adjacent waters. The same is true in regard to
the discussion of the methods of preparation of fish and secondary
products.

Particular attention and considerable space has been given-to fish-
eries that are unique or which have recently been introduced or devel-
oped, and whenever it seemed practicable to advise changes to benefit
the fishery, suggestions have been mnade for improvement in fishing ap-
paratus, methods, and other conditions bearing upon the industry under
consideration.

2. IHIISTORY OF THE INVESTIGATION.

The investigation of the lakes was prosccuted under the immediate
direction of Mr. R. Iidward Barll during thoe months of August, Sep.
tember, October, and November, 1885.  Ie was assisted in the field by
Messrs. Merwin-Marie Snell, FFrank N. Clark, Seymour Bower, S. P.
Wires, J. Frank Ellis, and B, A, Talian, all members of the U. 8. Fish
Commission.

As a preliminary step, the Lake Region was divided into sections, to
which the different agents were assigned. It was thus possible to cover
the entire coast-line, over 3,500 miles in length, in a comparatively
short time, and for the agents of the Fish Commission to visit each fish-
ing center and have personal interviews with the flshermen and others
interested in the fisheries.

The particular sections of coast canvassed by the difterent agents
were as follows:

R. Edward Earll and Merwin-Marie Snell, Lake Superior entire;
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Lake Michigan on the west side south to Chicago, Illinois, and on the
east side south to Frankfort, Michigan.

Frank N. Clark, Lake Huron, from Hammond’s Bay north to the
Straits of Mackinace and eastward to the Canadian line.

S. . Wires, Lake 1Iuron, from Hammond’s Bay to Ottawa Bay.

E. A. Tulian, Lake ITuron, from Ottawa Bay south to Port Huron,
Michigan; St. Clair River, Lake 8t. Clair, Detroit River.

Seymour Bower, Lake Erie, from the mouth of the Detroit River to
and including Erie, Pennsylvania,

J. Frank Ellis, Lake Michigan, from Chicago up the eastern shore to
Frankfort; Lake Erie, east of Erie, Pennsylvania; Lake Ontario entire.

3. PREPARATION OF THE REPORT.

The compilation of this review has been delayed for various reasons,’
and at the time I was appointed in charge of the Division of Fish-
eries, in May, 1888, it was hardly more than begun. Chief among the
reasons referred to were tho press of other matters connected with the
routine work of the office, the absence in the field, for a greater or less
time, of each of those intrusted with the preparation of the report, and
the small foree available for writing the details of fisheries of such mag-
nitude from field-notes, many of which had been collected by others.

Appreciating the importance of the publication of material gath-
ered in the investigation previously alluded to, 1 made arrangements
at the earliest opportunity for the completion of this review, and dur-
ing my absence from Washington, in the summer and winter of 1888,
the work was placed under the immediate supervision of Dr. Hugh M.
Siwnith,

The review is based chiefly on data obtained in 1885. In some in-
Stances, however, it has been practicable to bring the information
down to a later date, the object being to give a clearer conception of
the special fisheries nuder consideration. 1t has been compiled by
ITugh M. Smith and Merwin-Marie Snell. I have added descriptions
and illustrations of the boats and vessels engaged in the lake lisheries
in order that their peculiarities might be fully understood.

It has been deemed advisable to publish with the review figuves of
the different species of fish that constitute objects of tho lake fisheries.

Outline maps show in detail the relations of the lakes to cach
other, and the condition of the pound-net fisheries at the time the in-
vestigation was made, so far as relates to the number and location of
pounds in each lake. In a few instances, however, an apparent slight
diserepancy occurs boetween the number of pound-nets on the maps
and the number mentioned in the text. This is accounted for by the
- fact that the text includes the greatest number of nets in use at any
time during the year, while thie charts show the actual numberand loca-
tion of the pounds at the time the various sections were visited by the
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agents of the Commission. It was not practicable to ascertain the loca-
tion of apparatus which was put down after the region had been visited,
although the number of nets set after the canvass had been made by
the agents of the Commission was accurately obtained from the fisher-
men, who sent the information to Washington on circulars left with
them for that purpose. The variation is comparatively unimportant,
but, nevertheless, might give rise to some misunderstanding and ques-
tion if not explained.

4. IMPORTANCE OF TIIE LAKE TFISHERIES.

In order that the increasing importance of the lake fisheries may be
fally appreciated, it is only necessary to call attention to the extent of
country over which the products are distributed; to the large and grow-
ing population dependent upon those fisherics to a greater or less extent
for their food supply; to the thousands of men who find profitable em-
ployment in fishing or as preparators of fishery products; to the capi-
tal invested in the industry; and to the other important occupations
related to or dependent upon the fisheries, the most noticeable of which
is salt mining, ice harvesting, barrel and box making, boat and vessel
" building, aud net and twine manufacture.

But while commercial fishing is the chief and praetically the only
subject considered in this review, the importance of the pleasure fishing
upon the lakes has been incidentally referved to, and this is a matter
that it seems appropriate to call attention to here. Although there are
no statistics to show the amouut of fish caught by sportsmen and other
pleasure scekers, and it is not probable that any such data could Le
easily and satisfactorily obtained, it is, nevertheless, known that the
quantity and value of the fish so taken amount to a large aggregate.
As an illustration of the importance this pleasure fishing assumes in
some localities, the writer fecls safe in estimating, from his own obser-
vation, that no less than $10,000 worth of fish are taken for ecach year
from the breakwater at Chicago by men, women, and children who go
out there in summer for a day’s outing, and ne:uly all of whom ecatch
more or less fish,

5. ARTIFICIAL PROTAGATION OF T'ISH.

Of all the questions involved in a consideration of the lake fisheries
and their continued success none is of greater importance than that of
the effect which may be produced upon the abundance of fish by artifi-
cial breeding, Allusion has been made to this in a previous paragraph,
where was shown the special need of obtaining statistics from which
proper deductions conld be made regarding thoe effect of fish culture,
Indeed, the matter was thought to be of such great importance that a
preliminary inquiry had been made previous to 1885 to ascertain the
effect of fish hatching. The U. S. Commissioner of Fisheries, in his
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annual report for 1884, called attention to a visit mhde by Mr. Frank
N. Clark to the principal fishing stations on Lake Erie, with a view to
ascertain whetber the planting of 82,000,000 whitefish fry between 1875
and 1882 had been productive of good results. One-balf of this num-
ber, being planted in 1881 and 1882, would not have been of sufficient
size to be caught, and could not therefore affect the fisheries as early
as 1884, Although Mr. Clark found that the constant increase in the
number of nets tended to make up for any apparent decrease in the
abundance of fish, as the result of his inquiry he was of the decided
opinion that not only had the decrease been arrested, but that there
had been a tangible and satisfactory increase, taking all things into
consideration.

For about thirteen years prior to the investigation made by Mr.
Barll and his associates, more or less had been done in hatehing fish
artificially on the lakes by the U. S. Fish Commission, the fish commis-
sions of the states bordering on the lakes, and by private individuals.

Much of the early work was, however, experimental, the efforts of
those interested being of necessity directed principally toward devel-
oping methods, and thus laying the foundations for effective systematic
work. The question of acelimatization, which is so closely allied to fish-
breeding, was also a matter that attracted attention.

The first attempts at artificial propagation in the lake region were
made by the State Fish Commissions, and resulted in planting a small
- number of whitefish fry annually for some years prior to 1880-'81,
about which time the work of the National Commission began. But
before the winter of 1882-’83 the work was conducted upon too small
a scale for its effects to be apparent, and, indeed, it did not attain any-
thing like adequate proportions until two or three years later.

The amount of whitefish hatched and put into the several lakes by the
U. 8. Fish Commission, to and including 1835, is shown in the follow-
ing table compiled from the Annual Reports. The figures for 1875176
represent fish hatehed at the expense of the Commission by Messrs. N,
W. Clark & Son, in their hatchery at Northville, Michigau, which was
1ot purchased by the Goverument until August, 1880,

A —Table showing the number of whilefish artificially propagated and put into the waters
of the Great Lalkes by the U. 8. IFish Commission prior to 1885.

Lako I.ake Lako Detroit Lake Tako "
Yoar. Supoerior. | Michigan. ‘ Huron. River. Erie, Ontario. Total.
—— b o o o e
15076 ] e ‘ 130,000 | oo 1, 000, 000 1,130, 000
15‘*0-,81 .1 5 000,000 | 2,000,000 | 1,000,000 [ 1,250,000 | .. .| 9,250,000
128.".82 . RO ©7,500,000 [ 2 000, 000 3500, 000 | %, 500,000 | 17,750, 000
182,2-‘& 4,000,000 11, 000, 000 | 16, 015, 000 7,000,000 | 9,000,000 | 47, 015,000
18 -84 G, 000, 0DO 20, 000, VO + 27, 500, GO0 | . -..| 12,000,000 | 6,000,000 { 71,500, 000
84-'85 ...l 4,000,000 | 25,060,000 34,000,600 | 8,000, 000 | 17,000,000 | .-oe0ieeee 88, 060, 000
— J— —— e s |
Total....... 14, 000, 000 | 6%, 090, GOO * 1, 515, 000 | 10, 250, 060 | 41,750,000 | 18,500, 000 | 234, 705, 000
—_— LI
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Considering the slow growth of the whitefish—three to four years
being required for it to attain maturity—it will be seen that the offect
of artificial fisk-breeding on the lakes could not be fully ascertained, nor
could it be fully appreciated in 1885, for sufficent time bad not then
elapsed to put fish culture to a crucial test. Still, from the facts ob-
tained at that time, the fair and aatural conclusion is that but for the
assistance given to naturc by man, the supply of the most important
species of lake fish would have been so much reduced in a short time
that no remunerative fishery could be supported, while this class of food
would become a luxury attainable only by the rich, instead of being
cheap and available to all. '

This was .the almost universal sentiment among those qualified to
judge. This opinion has been fully substantiated in recent years, and
notwithstanding the use of greater quantities of improved apparatus
for tho capture of fish, and much activity in fishing, the general verdict
is that instead of a marked deerease in abundance, which might be
expected under natural conditions, there has been a very noticeable
increase in those regions where fish-cultural operations have been of
suflicient magnitude and there has been time for the fish to reach ma-
turity.

In the years succeeding 1885 fish culturec has been carried on more
extensively in the lake region, and an investigation of those fisheries
now will doubtless show most fully the important influence which man
can exert by breeding fish.

Partial returns for 1888 indicate a marked increase in the abundance
of fish in localities where artificial propagation has been systematically
carried on upon a large scale. This is especially noticeable in the fish-
ories of the western end of Lake Erie. In the region embraced between
Toledo and Vermillion, and including those towns, together with Port
Clinton, Sandusky, Bass Islands, and Huron, the inerease in the quantity
of fish taken in 1888, as compared with 1885, amounts to about 12,000,000
pounds, having a market value of over $300,000. Iu the case of white-
fish the catch in 1888 in the region nameod was nearly as large as that
of the entire lake in 1885.

The great consequence of this will be appreciated when the large and
increasing numbers of people within easy reach of the principal lake
markets are taken into consideration. At the present time they depend
largely upon the lakes for a supply of fish food, and this dependence
will increase in coming years with the growth of population.

6. COMPARISONS WITII 1880.

In the annual report of the Commissioner for 1884 it is stated that ¢it
is now proposed to collect systematically the statistics of the fisheries of
the Great Lakes in 1885, and to show by comparison with corresponding
figures made by the Census of 1880 more accurately what the change has
been, whether for the better or the worse.”
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With a view to present in as condensed a form as possible the com.
parative figures for 1880 and 1885, the following concise tables are pre-
sented, which show at a glance the changes that occurred between
those years.

Reference to the table of men employed in the fisheries shows a net
increase from 5,050 in 1880 to 10,355 in 1885, the increase being marked
in Lakes Superior, Michigan, Huron, and Erie, while Lakes St. Clair
and Ontario show a slight decrease.

The capital invested in the fisheries in 1885 exceeded by $3,174,106 that
of 1880, the augmentation being shared by all the lakes. Particularly
worthy of notice is the large increase in the number of steam fishing-
vessels employed, especially on Lakes Michigan and Erie. The aggre-
gate quantities of all the principal forms of apparatus were greater in
1885 than in 1880, although, o cite individual lakes, fewer pound-nets
were operated in Lake Ontario, less gill-nets in Lakes Ontario and St.
Clair, and fewer haul-seines in Lale luron and Lake St. Clair than in
the earlier years.

The yield of the fisheries, however, is the most interesting subject for
comparison, and is particularly so at this time, gince the figures must
serve as a basis for deductions in future years as to the practical results
of the artificial propagation of fish.

B.—Table showing in detail the changes in the number of persons, vesaels and boals, amount

and value of epparatus, and capital invested in the fisherics of the Great Lakes from
1880 to 1885. ’ . ’

»
of.ﬁﬁ*i,‘;flfh, Steamors. Vessols and boats.
Lakes. Number. [ Nuwmber. Valuo. Numbor. Value.
1880.| 1885. | 1880. | 1885.| 1880. | 1885. ]880.’ 1885. | 1880. | 1885,
—_ i
Superior . 414 014 4 15 $9, 400,$08.100] 157 504($10, 840$32, 636
Michignn . 1,578| 3,378 30 82 63,400 267, 600; 806 1,320 69, 975|100, 726
luron , 470 '892) 3| 10| 7.000' 41.300) 108 551 13,005 31, 046
t. Cl .| 356, 2712 2 2 8,000 1,150 50, 213 5,000\ G,307
Erio . .1 1,620, 4,208 9 53, 38, 400,178, 200 503 1,483| 45, 480 120, 557
Ontario. coveereracecreneeonsennnns 612i 600 1 21 3,600 4,800 166| 465 9, 500; 15,648
T ceenrerancnerannnnnnn. 5, osoim, 355; 49 104]124. 800:561, 150 1.aso'| 4, 536160, 700[307, 519
Pound-nots. Gill-nots. Haul-scines
Lakos. Number. Value. Numbor. Valuo. Number. Value.

1880.‘1885. 1880. | 1885. | 1880, | 1885.| 1880.| 1885.| 1880.| 1885.| 1880.| 1885.

230:$14, 9501867, 6520| 4, 630] 7, 557|$25, 280 $78. 082 32 43($2, 010:$2. 020

Superior...... 43 ,
Michigan ' ‘| a70] Tiofiss, 425/252, s40l24, 50058, 516 124, 740:320,002( 19| 87 2,040:°6,050
uron. ... ! 180) 686! 40, 425'113, 350; 3, 300| 3, 444| 20, 600 35,333  28f ..... 5,600]..n..
...... 57.......| 12,550 180| 23| 1,080 160 42[ 34 6 000] 8826
58 928,233, 600.252, 285 5, 775 22, 844| 22, 5001 75, 507 18 71| 2, 800] 8, 320
. 34 14i 14,000| 6, 975( 6, 000] 4, 722 20, 000 23,9562 ] 69| 1,950 3,177
Total........... 1, 500] 2, 625!

497, 400i706, 220,44, 51406, 906,214, 200]539. 036 148[ 304]20. 400,30, 192

— |



14 REPORT OF

COMMISSIONER OF

FISII AND FISHERIES.

B.—Zable showing in detail the changes in the nunber of persons, ete.—Continued,

Lakes.

Other npparatus

Superior
Michigan.
Iuron
St. Clair and tributarics.
Erio

Total capital in-

of capture. Shore property. vustod.
Value. Value. Vuiuu.
1880. | 1885. 1580. | 1885 1880 1885,

H e [ e | e
$20(||. $1,155  $12,700]  $177,521)  $81,380, $427,033
1, 455 13,757 104, 100; 788, X 551, 135, 1, 757, 831
3,500 23,100 3 700] 140,620 103,730 385, 349
1, 500] 38190 24,0000 218, 270 40, 550|251, 081
8, 640, 79, 705 163, 675 847, 664 515, 1001 1, 562, 138
....... | 25007 5, 000. 56, 100 54.050' 135, 749
15, uooi 146,6530 813,175 2,228, 431] 1,345, 975' 4,520, 081

C.—Tablc showing the variations in amount and value of fishery products on the Great
Lakes from 1880 to 18235,

Primary products.
Lakes. Whitofish. Trovt. ‘ Ilerring. Sturgeon.
1880. | 1885. 1880 l 1885. | 1880. 1885. 1880. 1885.
| | o
- e !_.__. |
Pounds. | Pounds. | Pounds. | Pounds. : Pounds. | Pounds. | Pounds. | Pounds.
Superior ....... 257, 000] 4, 571, 0471, 461, 750 3, 488, 177 34,0000 324,680 ......... | 182, 700
Michigan ...... 2,030, 400! 8, 682, 056(2, 659, 450° G, 431, 208, 3, 050, 400; 3, 312, 493 3, 839, (}O(Jil, 400, 678
gumn N ihi b 2,700, 778; 1, 425, 380(2, 084, SOOi 2,539, 780, 246, 800 1,265,650 204, 000; 215, 500
t. Clair and tribu-
tarios ..oooen o 77,022 41,1250 ... ..... fromaaeaas 250, 700; 1, 208, 150 998, 500‘ 927, 780
Erio 3, 333, 800| 3, 531, 855, 26, 200, 108, .')0();[1, 774, 400119, 354, 900 1, 970, 000 4, 727, 50
Oatario 1, 064, 000; 00, 711| 569, 700 20, 510| 611,217 403, 585 515, ‘JBSI 386, 074
Total.eocueneanne. 21, 463, 900'18, 344, 00316, 804, 600112, 586, G515, 967, 517|25, 869, 458 7, 557, 383 7, 147, 612
l | | | ") 1
Primary products—Continued.
Lakes. All other specics. Total. Valuo.
I
1880. ‘ 1885. 1880. 1885. 1880. | 1885.
Pounds. | Pounds. | Pounds. | Pounds. |
Buporior .cvcceciiieeiioniiieeenicnaaa.., GO, 875 258, 216! 3, 816, 625 8, 825, 780; $118,370 $201, 523
Michigau . 1, 562,025 3, 684, U323, 141, 875.23, 518, 148 €68, 400 878, 788
Hurow ......... P 1,968, 195| 6. 010, 860| 7, 205, 273)11, 457, 170 195, 277] 276, 307
%t. Clair and tributaries " 523, ggs, 708, 742-01, g;ﬂ 027| 2, 185, 705 4.:;;3, é;gl 1(4)3. :)g%
5 T T .|11, 982, 900,23, 734, 912 29, 087, 30051, 556, 517 ' ' \
L0 T 21 o T PN 849, 800| 1, 496, GS(il 3, 610, 000; 2, 398, 466| 159, 700! 05, 869
TOal - eeeureescemnneeeanesnrnnns 16, 918, 600,35, 504, 107.68, 742, 000(99, 842, 0761, 052, 900 2, 691, 866
| i [ 500 e
Secondary products,
Total valuec of
products,
Lakos. Caviaro. Isinglass. Oil. ‘ Valuo.
1880. 1885. 1880. ‘ 1885. 1880. i 1885. | 1880. |1885. 1880. -18835.
- T - !

. Pounds. | Pounds. | Pounds. | Pounds. | Galls., Gall:.‘ |
Superior .oeee it 200f...... . 60l...... 1, OUl)l ...... $415, $118, 37(_). $201, 038
Michigan 31, 330 65, 075 265 010] 200 7, Z(00|$0, 085( 9, 634 675, 485, 848, 422
B S ) R e e P P KX | 1,500 . ..... 450 195,277 276, 847

15, 982 53, 690 225, 1, 550 450,  800. 2,029 7, 534 38,3027 47,777
183, 642 357,155 3,410 4,777] 5.030| G, 835 33, 346:52, 099 .1‘393, %8 1 lgg, 0!{5
....................... |.....,.. ..................;‘..... o,_ , 6D
230, 1G0[ 477, 020 3, 9091 7,297 6, (]80'17, 43542, 360,71, 0821, 695, 260|2, 762, 948

i | I |
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7. PRESENT CONDITION OF* THE FISHERIES.

Considered as a whole, the fisheries on the Great Lakes were more
prolific in 1885 than they had ever previously been. Individual fishing
conters, and in one instance an entire lake, showed a diminution in the
catch as compared with previous years, but the total output of fishery
products and the total value received for the same were in excess of
those of any other scason so far as available records show.

This was due to several reasons, Among these may be mentioned
the fact that more men were engaged in the fisheries than in any pre-
vious year, employing greater quantities of apparatus and adopting
more improved methods of handling and preparing fish for market.

It was also believed that the effects of artificial propagation were be-
ginning to Le felt in some localities, and the increased abundance of
fish made possible the profitable employment of additional quantities of
apparatus. -

The following detailed tables, which coustitute a statistical summa.
tion of the report herewith presented, will convey a better and clearer
idea of tho extent of the Great Lake fisheries in 1885 than might be ob-
tained from a wmore lengthy description:

D.—Table showing the number of pergons employed in the fisheries of cach lake, togcther
with those dependent upon them, in 1885.

Iighermen.

e Shornu-l Depond

men and | .0 | o0t on

Lakos. Profes. | Somi- | prepara- Total. 1, fore-

sional protes tors. going.

% sional.

Superior 622 169 123 oe| 1,088
:Ml(,lngun 1,014 | 1,140 3251 3,379 7, 009
MIOI ..., oe..uceeecoenceccmenacosccanasen GO} 156 73 892 2,140
SL Cl'ur and tributaries 190 25 57 272 516
................................................ 1,077 1, 699 622 4,208 8, 698
Omnrio ................................................... 261 297 39 600 | 1,143
B 1Y 18 S T LT T b, 630 3. 486 1.239 | 10, 355 21,194

E.—7Taple: showing the amounts and valuc of appdratus, including vessels and boats, the
value of shore property, and the capital invested in the Great Lake fisherics in 1885.

Steamors. Sail and row boats.
\ Sail-
Lakes. Gill-not Pound.-| boats Otbor .
Fishing. Collocting. bouts net :coliect. boats Total.
5 boats. . iug .
fish.
! T 0
s No Value. | No. | Value. No. No. No. No. |. No. Value.
Uperior........... 101 839, 600 5 $28 500 189 94 4 217 604| $32,635
‘Chlzuu 70| 216,900 121 50,700 499 352 8 531f  1,3200 100,726
7 27, 300 SI 14, 000, 42 150 15 344 551 81,640
1 400 1 750, 2 40‘ ........ 171 213 6, 307
40| 109, 200 13: 69, 000, 128 207 16, 1,072 1,483 120,557
............... 2l 4 800 171 7 c] 281 465 15,048
128'i 393, 400 soi 167, 750 961 moi 4oi 2,616 4,536 307,519
|
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E.—Table showing the amounts and value of apparatus, eto.—Continued.

Apparatuas of capture.
Lakes. Gill-nets. Haul-scincs. ‘I'raps.
r ' e N > Other
No. | Length. ; Value.: No.Longth.| Value.. Pound-nets.| Fyke-nota. traps.
: — o . -( H
Feet. | Feet. No. !Valuc. | No. -Value. | No. |Value
Superior............ 57| 4. 280, 646 $78, 082 43| 23, 020, $2, 920 230°$67, 520 120 $1591. ... | v.ean
Michigan ... . 5 14, 919, 964 326, 9u2| 87| 55,759, 6, 950, 710253, 540, 362 6, 1051, 505, $330
FHULOI - cevnnnnnrnn.| 3,444] 1,764, 492] 35,833[c .| cenroneloieenns 5861113, 350] 499] 22,910, ... j.e--- .
St. Clair and tribu- |
tari 23 9, 401 160i 34 13,220 8,825 57| 12, 550: 253; 3,500[.....1......
Erio 5, 877, 44(li 75, 507| 7I| 42,750: 8,320 028'252, 285:1, 060 62,148 100; 7, 500
Ontario 1, 117, ZKUOI 23, 052i GDI 42,0447 3,177 14| 6, 975il, 045| 11, 594! 336i12, 470
Total..one.... 1, 900.27,069 2515539, 2R 177, 303] 30, 192'2, 525[706, 2203, 210,106, 5oci1, 941{20, 300
R —— . S N L LR P
Apparatus of capture—Continued.
Sot-lines. Valuo of
Lakos. spears, Total
lmlnd-linos, valuo of
dip-nots, | apparatus
Loogth. No. of Value. | and tram- | of capture.
hooks.
mel-nots.
e R
Feet. | |
Superior . e eesmsecremnoccsacasneennanns 215, 000, 23, 500 $240 $750 $149, 677
Michigan . 5, 596, 000] 560, 100, 6,412 1,910 601, 149
Huron ....... .. 00, 0U0, 10, 000 100 90, 171, 783
St. Clair and trib 70, 200, 1, 0w 101 128 25, 354
D LA 5 T SR 4,972, 000, 504, 900 9, 652 405 415, 817
Ontario. caveececaccnnn emccercesemcnssaroacs 550, G;’JO: 38, 610° ~188| 545 59, 20t
TOAlceeeeemereeaeenenreaenn e 11,493,850 1, 145, zwi 15, oooi 3,829 1,422,081
Shore proporty.
: T 1 Total
Lakes. Valuo of | Value of TFish-cars. | ,cill'““l
VLuildings o« fixtures | _____ Iworking| invested.
and and acces- i capital.
wharvos. i gories. | Nu. | Value. |
SUPOTIOT e e v acmeevommnssnmnnsnnoanes $87,325)  $31,17 125 $3,150 55,875  $427,938
Michigan . 425, 100 87, 186 750| 20,760  255,220; 1,757, 841
Huron .coe.avecaee. 09, 199 13,472 175 4, 699, 63, 250 385, 319
St. Clair and tributaries . 99,600 10, 650 459 11,5201 96,600 251, 081
Erio cececerennneccenns . 472, 067 89, 708 520| 8,199 276,400 1, 562, 134
Ontario c.oeeccecenviaainan, ceerermnens 24, 090i 5, 500| 151 3, 010! 23, 500, 135, 749
Total .......... teeecemanaetencann. 1,178, 371% 237,777 2,180/ 51, SSBi 760, 745‘ 4, 520, 081

I.—Table showing by species the

quantities and valucs of fish
values of manufactured secondary products prepured

taken, and quaniilics and
on the Great Lakes in 1585,

White- | - . | tl’iko and | Miscelln- o
Lakes. Bk, Trout. | Ilerring. Sturgeon-| ickerel. | noous. Total.
X Pounds. | Pounds. | Pounds. | Pounds. | Pounds. Pounds. ]’om}ds.
Superior . ...| 4,571,047| 3.458,177| 424 680 182,760 201,404| .56, 813| 8,825,780, $201, 523
Michigan || 8 682, usel G, 431, 208, 3,312, 493] 1,496,678 675, 560| 3,009, 133 23,518,148 878,788
1,425, 380; 2, 539, 780 1, 265, 650] 215, 500] 940, 600y 5, 070, 360,11, 457, 170, 276, 397
41,125). 0. ... 1,208,1500 227,780 230,580 478,160 2,185,795 40,103
3,531,855 106, 00019, 354, 900| 4, 727, 950|16, 354, 065| 7, 380, 847151, 45, 517| 1,109, 096
90, 711 20,510 403,585 986,074, 209,265 1,227,421 2,308,466} 95, 869
Total ........ 18, 344, 004|12, 586, uosi25, 500, 458] T, 147, 642(18, 671, 374{17, 222, 733/0D, 842, 070} 2, 691, 800
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F.—Table showing by specics the quantities and values of fish taken, and guantitics and values
of manufactured secondary products prepared on the Great Lakes in 1885—Coutinued.

Manufactured products. ‘ Grand total

Lakes. | T | . . \~nl|l|0 of
. roducts.
I Caviare. ! Tsinglasa. | Qil. I'l‘nt:il\'nlu(a.: products
— [T U
I N
. Pounds. , Pounds. [ Gallons. ‘ |-
SUPOTIOT. .o iiinereareneomnreaanaan, 200: 50! 7, 000, $415  $201,908
Michigan...oo.overecemesiimereaaaanans 65, 975, 910, 7. 300 0, Gis4: 8HR, 422
B L s R T LT o bveeneeae s | 1, 500 450 276, 847
M..(ll.'\ir and tributries o ooooooaiiaat, 53, 690 1, 55 8-, 7, 584 47,717
) R, 357, 154) 4,777) 6, 835' 52,099) 1,162, 095
Ontario. ... i [oeeeeereen T N renen TR 45, 869
TOLAL + e e e emeeemnnmmneenereananas l A77, uzni 7, 201 17, 4:;5% 7, 08'.” 2,762, 948
|

8. FISHERY LEGISLATION.

The marked diversity in the laws regulating the fisheries of the States
bOrdering on the Great Lakes is o matter which appears to deserve
consideration. 'The desirability of having some co-operative action on
the parg of the various lake states would seem to be apparent, in order
that, legislative enactments might have an equal bearing and influence

“upon the fisheries and the fortunes of the fislhermen, Much dissat-
isfaction is often expressed by the latter concerning the inequality
of laws governing the fisheries in regions immediately adjacent, 1t
18 only nataral that the fisherman who finds his work interrupted and
his enterprise defeated by restrictive measures should feel discontented
when he sees his neighbor just across the state line prosecuting a
similar fishery without hinderance. Itis also, perbaps, an open ques-
tion if auy permanent bLenefit can be obtained by the enforcement ot
Prohibitory measures by one state, when license is given to fishermen
of neighboring states bordering upon the same lake to prosecute their
calling without interference. :

1t is not the purpose of the writer to criticise special restrictions
which have becn put upon certain methods of fishing, but the object is
more to call attention to the scemiung inconsistency of attempting to
control the fisheries of a luke by measures so widely at variauce as those
that are known to exist in the legislation of the different states that
are interested in the lake fisheries.

9. CONCLUSION.

The foregoing will enable the reader to understand-the motives that
Drompted the investigation upoun which this review is based, and will
at the same time convey certain information that could not well be given
elsewhere, while it has thus been possible to show in a concise form the
general features of the lake fisheries, so that the salient points can be
8een at a glance. I trust this will at least meet with the approval of
those who desire to know the leading facts and have no time for study-
ing details.

J. W. CoLLINS.
H. Mis, 133—2
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GILL-NET STEAMER. (See page 20.)

Drawn by C. B, Hudson from model in U. S. National Museum.



II.—VESSELS AND BOATS EMPLOYED IN THE FISHERIES
OF THE GREAT LAKES.

By J. W. CoLLINS.

The vessels and boats employed in the fisheries of the Great Lakes
have certain peculiaritics. In order therefore that their special char-
acteristics should be clearly understood the following notes and illus-
trations are presented, these having been extracted from an unpublished
report, prepared by the writer, on the fishing vessels of the United
States. .

» 10, FISHING STEAMERS.

At the present time there are employed in the fisheries of the Great
Lakes a considerable fleet of screw-steamers. These vary considerably
in size, form, and appearavce. Generally, however, they resemble the
ordinary tug used for towing, and are often spoken of as ¢{fishing tugs.”
Someo of them are employed chiefly in carrying to market the catch of
the traps and pounds, and are usually referred 1o as ¢ pound steamers;”
others fish with large gangs of gill-nets, and are denominated gill-net
steamers.” Oeccasionally they are used for towing like ordinary steam.
tugs, and all are provided with a towing-post and cleats to which to
fasten hawsers.

Vessels of this class are usually pretty sharp forward, have consid-
erable sheer, straight and nearly vertical stem above water, curving
sharply below to join the keel, and a round overhanging stern. As a
rule, the midship section is full and rather flat on the floor, but some ot
the smaller steamers are sharp on the bottom. The differences in this
respect are shown in the illustrations, Plates 1-3. The boiler and steam-
engine are located nearly amidships, and are covered by a deck-house,
forward of which is the pilot-house. The smaller steamers do not usu-
ally have any cabin, but some of the larger boats are better provided.
In some cases the deck-house is extended aft of the engine-room, and is
used for the storage of nots or other material. But somo of the steamers
have their nets stowed at the stern, where the deck is raised for the
purpose of affording additional accommodations.

The gill-net steamers are provided with rollers upon their bows, a8
shown in the illustration, Plate 2.

The fish are commouly stowed in the hold forward of the engine-rooms,
19
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access being had to this through a large hatchway located just in
front of the pilot-house. It is often the case, as at Cheboygan, Michi.
gan, that the steamers are provided with pens and ice-boxes in the hold,
into which the fish are put.

When the gill-nets are haunled they ave stowed below, just as they
come from the water; two men stand on an elevated platform in the
batchway to receive and coil away the nets in the hold.

The lake fishing steamers geunerally have a single mast that stands
forward of the pilot-house, with w stay set up at the stem hewd.  Sails
are scldom used, however, bub the gaff’ attached to the mast chietly
serves the purpose of a derrick, having a tuckle attached to it, by which
fish-boxes, cte., are hoisted in and out of the vessel.

The illustration, Plate 1, is from a model in the National Museum at
Washington, and represents a type of fishing steamer that is used quite
extensively in the lake fisheries.  This is sharp on the tloor, sets pretty
low in the water, and is considerably deeper than the majority of vessels
of this class. The steamer represented by the model referred to has the
following dimensions:

Leugth over all, 61 feet; beam, extreme, 114 feet; draught, aft, 575
feet; mast, above deck, 34 feet; length of gl 15} feet.

The illustrations, Plates 2 and 3, of the sheer plan, deck plan, and
cross sections of the lake fishing-steamer 1. K. Merrill, built in 1875,
were furnished the writer by Mr. Frank E. Kirby, consulting engineer
of the Detroit Dry Dock Company. This represents the type of
steamer most commonly used for lake fishing.  As will be seen, she has
a full midship section, rather flat tloor, moderate sheer, and high iree-
board in ordinary ballast trim. She has a raised deck or poop aft for
about one-third the length of the vessel, which affords additional capac-
ity in that section. The mast in this vessel is short, and is apparently
used only as a support to the gaft, upon which the hoisting tackle is
suspended. A small flag-pole stands at the bow, The frame and
planking are white oak ; deck and deck-houses white pine. She steams
10 miles per hour. The following are the principal dimensions:

Length over ally 75 feet; length on calenlated water-line, 68 feet;
beam, extreme, 134 feet; depth, molded, 74 feet; depth of hold amid-
ships, 7 feet ; draught, aft, 47, feet; beight of mast above deck, 204
feet.

The following are some of the prineipal details of the steam-tug Er-
win, of Sandusky, Olio, which was built for fishing with gill-nets.

In general appearance she resembles an ordinary tug, with sharp
bow, stem straight and nearly plumb above water, strong sheer, round
stern, and deck-houses (including pilot-house) raised considerably above
the deck. There isa ¢ break” at the after end of the engine-house, the
stern portion of the deck being 114 inches higher than that forward of
it, and only 8 inches below the top of the rail. The clevation of the
after deck apparently serves a double purpose; thiere is more room be-
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low at the stern of the little tug, and a better opportunity to stow the
boxes of nets above deck aft, so that the apparatus can De set more
readily than otherwise might be the case.

In this after deck are two small hatehes or scuttles, through which
access can be had to the hold beneath.

The Frwin is 16.95 tons gross tonnage, and 8.48 tons net. She draws
from 6 to 7 feet of water, and is sharp on the floor.

She is propelled by a serew ; has a 10 by 12 non.condensing high-
pressure cngine; steel boiler 8 feet long by 4 feet diameter; pressure,
maximum, 165 pounds to the square ineh ; speed, 10 miles an bour. She
has no mast and no sail power.  Cost, $3,500.

11. IIURON BOAT.

A special form of two-sail schoouner-rigged boat, called the ¢ Huron,”
and somet:mes the ¢ Hayward boat,” is used in the fisheries of the Great
Lakes, and may be found at many of the lake ports, particalarly at
Michigan City, Indiana, and at Mackinac, Saugatucek, South IHaven, and
St. Joseph, Michigan. In 1872273, according to Milner, it was in
greatest favor where the large gill-net rigs were used.

This is an open keel boat, moderately sharp forward, with a round
bilge, rather short run, no overhang to counter, and a deep, heavy,
heart-shaped, square stery, with the rndder hung outside. It has less
sheer than the Mackinaw boat, and more room for nets, fish, half-bar-
rels, ete. The foremast stands as far forward as possible, and is usually
longer than the mainmast. The length of boats of this type iscom-
monly from 30 to 40 feet, with 2 beam of about 8 or 9 feet. A boat -
32 feet long and 8 ov 9 feet wide would have a tonnage of about 5 tons,
The best boats of this build have the reputation of being faster sailers
than those of the Mackinaw type, and arc used for fishing much farther
from the shore, in deeper water. They are employed to a very large ex-
tent on Lake Michigan and also on the other lakes where large gill-net
rigs are operated ; they are not, however, so numerous elsewhere as on
Taaks Michigan.

These boats have Leen noted for the wany disasters which have oc-
curred to them, and the consequent great loss ol life. We are not
clearly informed as to whether this is due to any fault in the boat itself,
or lack of seamanship in the fishermen, or beeause of the peculiar dan-
gers to which both boats and men are subjected in the prosecution of
the fisheries in that region. ‘The only explanation of it we have seen is
that by Milner, who says:

“An inquiry into the history of loss of lifo and accidents among the
fishermen of Lake Michigan indicates that these boats had suffered the
most, partly, no doubt, because of their longer runs out from shore.”
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12. MACKINAW BOAT.

A type of sharp-sterned, and commonly schooner-rigged, boat is
employed in the fisheries of the Great Lakes to a considerable extent,
and this has reccived the distinctive name of ¢ Mackinaw boat.” It
derives its typical name from the island and strait of Mackinaw, where
it was first employed, and though, in recent years, it has been adopted
in the lake fisheries over a much wider region, the name of the locality
where it originated has always been applied to it. In its general fea-
tures it is closely allied to the ¢ pinkie” boats of the Atlantic coast,
though differing in detail; it most nearly, perhaps, resembles the sharp-
sterned small craft on the coast of Maine.

It is an open boat, generally provided with center-board, has sharp
ends, the bow being much fuller thau the stern, which is remarkably
fine, while the midship section is round and sometimes ¢ bulging.”
Some of the boats are carvel-built, while others are lap-streaked, and
they have a strong sbeer. The prevailing rig is that of a schoouer,
with jib, loose-footed gaft-foresail, and boom and gaff-mainsail, but
sometimes a lug-sail is carried, and a sloop rig is in favor in some local-
ities. Those employed at Escanaba, in Green Bay, Michigan, have a
schooner rig, with three sails, but from Peshtigo River to Cedar River,
south of Escanaba, small sloops similar to, but not true, mackinaws are
used.

Milner,! writing of the mackinaw boat, says:

«She is either schooner rig or with lug-sail forward, is fairly fast, the
the greatest surf-boat known, and with an experienced boatman will
ride out any storm, or, if necessary, beach with greater safety than any
other boat. She is comparatively dry, and her sharp stern prevents
the shipment of water aft when running with the sea. They have been
longer and more extensively used on the upper lakes than any other
boat, and with less loss of life or accident. The objection to the more
general use of the mackinaw ig that her narrowness aft affords too little
room for storage. They are employed entirely with the light-rig gill-
net stocks, aud-are usually from 22 to 26 feetin length. Lake Superior,
the northern half of Lake Michigan, and a large portion of Lake Huron
are the regions where they are in general use.”

Mr. R. E. Earll has furnished the measurements and other details of
the boat Jennie Gilbert, of Bscanaba, Michigan. This boat is carvel.
built, with 2 shallow keel (about 4 inches deep) and center-board. Like
all of her class, she has a sharp bow and stern, the greatest beam nearly
amidsbips. The bow is rather full and convex above water, particu-
larly at the gunwale, but is much sharper below ; the sides well rounded
and ¢ almost bulging in the middle,” while the stern and run taper
gracefully, the after scction having remarkably easy lines. The stem

' James W. Milner, Report U. 8. Commissioner of Fish and Fisheries for 1872 and
1873, part II, p. 13.
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HURON BOAT.

Drawn by C. B, Hudson.
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SAIL PLAN OF MACKINAW BOAT.

Drawn by J. W Collins
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is nearly straight and almost vertical; the stern-post is straight and
rakes about G inches. She is provided with wash-boards about 6 inches
wide, these having a low coaming along their inner edge some 1 or 2
inches high, to prevéht water from running into the boat.

At the bow there is a sort of half-deck or platform, on a level with
the thwarts, running back to the foremast, a distance of about 4 feet.
There are two thwarts in the middle or “body?” of the boat, these being
separated about 9 or 10 feet. Between these thwarts is the fish-room,
and here also is stowed the ballast, the latter being put into the aiter
part of the compartment, while the forward part™is reserved for the
storage of fish. Underneath each thwart is a bulk-head extending
crosswise of the boat, and separating this fish and ballast room from
the forward and after standing-rooms or ¢ pits.” The middle compart-
ment is divided longitudinally by the center-board case, which is 8 feet
long, and the after end of which touches the forward side of the after
thwart. An adjustable board platform is laid on each side above the
thwarts ; the object of this is to proteet the fish from the suw’s rays,
which would burn and injure them, and also for preventing the too
rapid melting of the fine ice that is thrown over them while they are
being carried to market from the fishing-ground.

Between the halfideck at the bow and the forward thwart is a
standing-room or so called “pit,” having a platform or flooring for
the boatmen to stand upon, and abaft the after thwart is a similar
compartment, with a scuttle in its floor covering the ¢ bailing well,)”
while at the stern is a permanent seat for the helmsman to sit upon.
The rudder-head rises above the stern-post, as is common in this class
of boats, and is operated by a long wooden tiller.

This boat is schooner-rigged, las long tapering masts, & moderately
long bowsprit, and carries a large area of canvas. The foremast is
supported by a single shroud on a side, and by the jib-stay; it steps
at the after edge of the forward platform or half-deck, and the main-
mast stands at the after side of the after thwart. The main-boomn ex-
tends about 7 feet belind the stern-post. In principle the masts are
adjustable, but in boats of this size they are too heavy to be easily
handled, and are seldom unshipped.

Three sails are carried, namely, a jib, which sets on a stay, a loose-
footed gaft-foresail, and a boom and gaff-mainsail. The mainsail and
foresail are bent to mast hoops.

Although the boat, like others of the same type, depends chiefly
on sails for propulsion, she has rowlocks just (orward of amidships
for two oars, and when there is acalm the boatmen can sit on the
forward thwart to row, but quite frequently they stand up abaft the
oar and “push,” a favorite method of rowing with mauny fishermen
who sail on large open boats.

Tho following are the dimensions and cost of the Jennie Gilbert:
Length, over all, 28 feet; beam 7 feet G inches; dranght, in ballast trim,
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with center-board up, 22 inch es ; with center-board down, 6 feet ; length
of masts, each, 28 feet; bowsprit, outside stem, 6 feet; main-boom, 18
feet; main-gaff, 9 feet; fore-gaft, 8 feet. Cost, $320.

The boats used at Sack Bay, near IFayctte, Michigan, on Bay de No-
quet, Lake Michigan, are both clinker and carvel-built, with esssen-
tially the same form and rig as that last described. The Sack Bay
craft, however, have their mainmast a little shorter than the foremast;
the wash-boards are 5 inches wide in the middle and taper to 2 inches at
the stern. The wash-boards are provided with the usunal coaming on
the inside, and some of the boats have, in addition, a bow-chock or
wash-strake 33 inches high around the bow and extending aft from it
for a distance of § feet on each side, its purpose being to keep oft the
spray or swash when the boat dives in a seaway.

The following are about the average dimensions of the boats of this
region: Length over all, 26 feet; beam, 6 feet 6 inches; stem to forward
thwart, 7 to 8 feet ; after thwart to stern-post, 11 {cet; length of center-
board case, 4} to 5 feet.

At Duluth, Minnesota, the mackinaw boats average about 32 feet in
length ; at Bayfield, Wisconsin, 25 feet; and at Marquette, Michigan,
30 feet. )

13. NORWEGIAN BOAT.

In some localities on the lakes, particularly at Grand IHaven, St.
Joseph, and Michigan City, a peculiar type of sloop or cutter-rigged
boat is employed by natives of Norway and Sweden, who naturally pre-
fer- to use craft similar to those they were familiar with in Kurope.
Ainoug the fishermen this is known as the ¢ Norwegian boat,” for the
twofold reason that in form, coustruction, and rig it resembles the fish-
ingboatsof Norway,andthatitis used exclusively by Scandinavians, Its
nou-adoption by American or other fishermen is because they consider it
too heavy and unwicldy in calm weather, when rowing must be resorted
to. Thus, although it sails well in a fresh breeze and is far superior in
sea-worthiness to any other boat on the lakes, all the fishermen, except
those from northern Europe, prefer a center-board boat that is lighter
in construction, which will sail better in light winds, and is easy to row
in calm weather.

“At Grand Haven,” says a writer, ¢ we find all “heavy rigs” The
sail-boats used are the huge, clumsy Norwegian sloops, from 30 to 40
feet in length, with 10 feet beam, and carrying 200 yards of canvas.
They are the safest and driest boats used on the lakes, and, by their
owners, pronounced the fastest as well, as they assert they can casily
pass the lake schooners witlsthem. Even those using the IInyward or
Huron boat speak in the highest terms of the Norwegian.”

The “Norwegian” is usnally a sharp-stern keel-boat, with strong
sheer, hollow floor near the kecl, and more or less concave water-line
forward and aft. In recent years it is sometimes built with a narrow
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8quare stern, and occasionally it is fitted with a center-board. This is
especiall ¥y the case about Milwaukee.!

Its construction varies in other particulars, some boats being carvel-
built, while in others the planks lap over each other. Most of those at
Grand Haven are lap-streaked or clinker-built, while the opposite is
true at Milwankee. In all cases, however, it has the hollow loor, which
Is such a characteristic feature of the fishing-boats of Norway and
Sweden.

It is usually half-decked forward and aft—sometimes decked only
at the bow—with wash-boards along the sides.

The frame is of white oak, the plank of white oak, but exceptionally
of pine, the deck at each end and the wash-boards arc usually pine, and
the fastening is wrought-iron, well riveted on inside.

The rig is that of a sloop or cutter, & boat having one. mast and
usually carrying three sails, mainsail, forestay-sail, and jib. The jibs
are generally set flying without a stay, and sometimes a boat will have
two sizes of jibs, a large one for moderate winds and a small one for
heavy weather. Sometimes a gaff-topsail is used in light winds.

The cost varies, according to the best authoritics, from $300 to $1,000.
The average would be about $600. Captain Cofty thinks the average
cost will not exceed $325.

The dimensions vary from 25 to 35 feet in length. The following tig-
ures have been obtained from three places:

Grand Iaven, Michigan :

Length oo i e feet.. 25 to 30
Extremobeam. .o oo L., do... 9toll
Length of mast . .. oooniimein i, do... 25 to S0
Piameter of mast. oo viee e i .. inchea.. 7to 9
Length of bowsprit, outboard..... “emeeiaaan. feet.. 14 to 16
Racine, Wisconsin :
Longth, over all. ..o o . ... ... feet.. 25 to 30
Boam ..o e do... 9toll
Lengthof mast...o.o. Lo oo .. .. do... 24 to 28
Diametovof mast ... ..o ... incles.. 8
Bowsprit, outhoard ..o ool feet.. 12 to 16
Milwankee, Wisconsin
Length,over all.oooocoie i it i e foot.. 35
Beam. .. e e do... &}
Depth oo i et e do... 3§
Hoist of mainsail ..o o oo i, do... 2

These boats usually carry from three to five men, but sometimes as
many as six.
14. POUND-NET BOAT.
TFor attending the pounds on the Great Lakes there are employed a
large number of schooner-rigged boats, which in shape more or less
closely approximate to the form of the sharpie. Thero appear to be

'One who has suiled in these boats says that those which are sharp aft aro hotter
than the square-stern class, eapecially when fishing or running in a heavy seaway.
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three styles of boats used in the pound-fishery, one of which—that em-
ployed on parts of Lake Erie—according to Mr. H. W, Elliott, closely
resembles in the shape of its hull the Connecticut sharpie; another is
wider, more clumsily built, and in form may be ¢lassified as of the flat-
iron shape ; the third kind of pound-boat is built of rough boards, and
shaped much like the others, but is propelled by oars only or towed.

As has been said, these boats more or less closely resemble the New
Englaud sharpie, and this is doubtless due to the fact that the pound-
fishery on thé lakes was established by the fishermen from that section
who were familiar with the sharpie and found it well adapted to their
work on these inland seas.

The local variations in size, rig, ete., have been briefly smnmarized
by Mr. Kumlien in the following notes written in 1880:

Lake Superior.—Bayficld, Wisconsin, the ordinary flat-bottom boats.

Lalke Michigan.—Iscanaba, Michigan, scow-like, flat bottoms, and
carry large loads; west shore of Green Bay, Pesbtigo River to Cedar
River, average 22 feet in length, 7 feet beam, mast set in the bows like
mackinaws, bins extend entire length, steered by a long oar. Other
portions of west shore of Green Bay, average 28 feet in length, masts
long and heavy; Two Rivers, Wisconsin, average 24 feet in length;
Michigan City, Indiana, sloop-rigged; Petoskey, Michigan, and vicin-
ity, some have no sails and others are rigged like a mackinaw; Macki-
nac, Michigan, same as those used at Petoskey.

Lake Erie.—Furon, Ohio, average 30 feet in length, 10 feet beam,
carry from 7 to 10 tons, have 35-foot masts; Vermillion, Ohio, 30 fect
long, 12 feet bean, masts 40 feet; Amherst and Brownhelm, Ohio, 25
to 32 feet'in length, 7 to 10 feet beam, 24 to 3 feet deep, two masts and
gaff-topsail in same sheet as mainsails, no jibs, rowed inrough weather,
Dover Bay, Ohio, from 20 to 26 feet long, 7 to 9 feet beam ; Painesville
and Willonghby, Ohio, from 28 to 34 feet long, 8 feet beam, 4 feet deep,
two masts.

The pound-boats used at the Big Point Sable fisheries, Lake Michi-
gan, do not differ from those employed in other sections except, per-
haps, that they are a little larger-and somewhat more substantially
built, as they are often exposed to very severe storms.

The pound-boat ordinarily used may be thus deseribed: It is an
open, flat-bottomed, carvel or clinker built boat, with a sharp bow ;
slight flare to sides; a.good deal of camber to the after part of the bot-
tom, and a wide, square stern, "It is not provided with a skag; the
rudder is hung to the stern, below which it extends. Commonly, the
rudder is simply a picce of board set into a slot in the lower part of ’
the rudder head and projecting nearly as much forward as it does aft.

“One of the lcading peculiarities,” says a writer, ¢ is its steering ap-
paratus, which consists of a board placed crosswise in asawed groove
at the bottom of the rudder-post, forming a sort of a eross with arms of
unequal length, One of these arms extends from 2 to 3 feet forward



Report U. S. F. C. 1887.—(To face page 26.) Fisheries of the Great Lakes. PLATE VII.

jigs

o
Oy

' g
} —

M.., r#‘ﬂ

I \\\

AT Hl | n[f“ ":( urf”‘ ”" esids
Il»( h/ !/,’(k n-mra5 TR u:ll'l'
CLEVELAND POUND-NET BOAT, UNDER SAIL.
Drawn by Henry W. Elliott.



B3 ‘M Auey Ag umeiqg
('8¢ @dud 908) "AHONIQ LIN-ANNO 40 SNYId

‘INNA 341vd 'sayeT yeals) ayy jo seuaysiy ('z 9z e8ed eoey 04)—'/88| 'D '4 'S ‘N Hoday



FISHERIES OF THE GREAT LAKES IN 18853, 21

'Of the post and the other 4 to 5 feet aft of it. The board which forms
the rudder is from 10 inches to a foot in width perpendicularly, and b
to 7 feet long.”

The objeet of this contrivance is to obtain as much force as possible
with the small immersion which the rudder has.  The pound-boat has
a large center-board; there are two thwarts, one of which is placed at
each end of the center-board, and two bulk-heads, one under the for-
ward thwart and one about 24 to 3 feet att of the after thwart. Between,
these is the fish-room, into which the cateh is thrown when taken from
the pound-nets.

. It is necessary to have a wide boat in order to secure the stabil-
ity which is required for lifting the eribs or pockets of the pounds
aud it iy also desirable to have a boat for this work which will carry
a large load of fish on a very small draught of water. These boats
are rooiny and well adapted to transporting fish from the nets to the
backing and freezing houses, and it is also claimed that they are fast
Sailers, particularly when running before the wind. Ol course, oue
familiar with boats would readily understand that they could not sail
very rapidly close-hauled by the wind, especially if there was any sea
On. Their flat bottom and light dranght cause them to pound so heav-
ly in rough water that they can not work to windward against a high

Sea with any success. '

The pound-boat has two tall, tapering masts. The foremast is
8tepped close to the stem, while the mainmast is placed at the after
thwart, which, in a 40-foot boat, would bo 16 or 17 feet forward of the
St'Gm. Two sails are carvied. The foresail and mainsail are both pro-
vided with a boom, as a rule. The peculiarity of the rig of the pound-
boat is that the sails are made to insert between a double gaff,so that
When hoisted up by a single halyard to the masthead cither of the two
§ails has the appearance of being divided into two parts, the upper bo-
ing triangular and resembling a gafl-topsail.

The refa-tive proportions of a pound-boat, such as are used at the
western end of Lake Erie, are as follows:

Tt. In.
Length, over all c.oceeioiaae e inane oo es 249
1361111, BXELCING . e cce cmasaencan commme ooms smnntasoos saens .96
Width Of SEOITl. v veeeacean savmmeaaccassameacecnmnnnoemes 70
Width of bottom, amidships. cceeeeeaameivomenancemman- 7 4%
Dopth, amidships «oooeemeeecrnanroannnnnan mmoernes 30
Depth of SLCTI ouaaniocoun cmiraame s eosaninmmos e eene 2 3
Depth of bow, with rake of stem ..c.eeomemeeeooennanzne 3 7
Longth of conter-DOArd Cu80 ..veoeeenevmaeamooos o es 5 1
Foremast, above guuwalo ...oc.emmeeecarmenamozrenoennes 23 0
Mainmast, above thwarb ccceee comnneamionsnmocneennenne 2 6
FOTC-TIOOME < e ceme caacce camansaccssrenacscomanes e 12 0
IRy | R A .. 86
Main-DOOM en e coemannmnacaacncns e tcammeaemaae e 1 0
T | O Ay 70



28 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Mr. Elliott gives the following as the dimensions of the pound-boats
used in the vicinity of Cleveland, Ohio:

Length oo e iieee e feet.. 28 to 31
Beam .o e do .. 8 toll
Depth ... ..., et et et e teeaaeaan——- do... 23 to 3%
FONNREe . oo ettt aee e tons.. 4dito 7
Area of foresail, albont oo ool el iiiiaian.. yards.. 75
Area of mainsail, about ... iieeianl caiaan.. do... 60

The Cleveland boat, as represented in Plate 7, is not so wide aft, nor
80 clumsy as the ordinary form represented in Plate 6.

The pound-boats in use at Waulkegan, Illinois, have no wash-boards
and no sails. They have the usual tlat bottom, sharp bow, slight flare
at the sides, and broad, square stern.  The ribs are natural-growth hard-
wood knees, and between each frame is a cross-piece on the bottom, from
side to side.

These boats are fitted for rowing, but ordinarily they are towed to
and from the pound-uet by horses; oars are seldom used except to
shove off to the traps after the position of the net is reached, and in like
manner return to the shore. '

Scme of the pound-nets are as much as 7 miles from Waukegan, where
the cateh is marketed. Starting out in the morning, a horse is attached
to a long tow-rope, and one man steers the boat with an oar, keeping
her far enough off from the beach to prevent her from grounding, and
also to keep the rope in the water so that it will not drag on the beach.

One of the boats had the following dimensions: Length, 25 feet;
beam, 8 feet; curve of bottom, 6 inches.

A pound-boat seen by Mr. Barll at the fishery of A. Booth, Bark
River, south of Escanaba, Michigan, was a little over 24 feet long, and
about 7 feet beam, the stern was 43 feet wide on top, and 33 feet wide
on the bottom. It hadthe common flat bottom, sharp bow, with raking
stem, and square stern. 1t had fourteen frames, a stern seat, one thwart
about 23 to 3 feet forward of amidships, and a bow-platform about on a

“level with the thwart, this being 24 feet long.  Aft there was @ platform
raised about 6 inches and extending 34 feet forward from the stern.
There weroe three rowlocks, and a notch or scull-hole in the center of
the stern to receive the steering-oar.

15. POUND-NET DINGHY.

The so-called ¢ pound-net dinkey,” or dinghy, is of the sharpie pat-
tern, though of a modified form, having a comparatively narrow flat
bottom tapering at the ends, and a stern much narrower, in proportion,
than that of the pound-boat. This boat is 16 to 18 feet in length and
about 5 feet wide. It is used very generally by the pound fishermen
of the lakes as a ** tender,” aud is propelled wholly by oars.
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STAKE-BOAT AND CREW OFF MARBLEHEAD, LAKE ERIE, DRIVING STAKES FOR POUND-NET. (See page 20.)
(At close of the season the other end of the same boat pulls the stakes.)

Drawn by H. W. Elliott.
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16. STAKE-BOAT OR PILE-DRIVER.

Auimportant factor in the pound fisheries of the lukes is the stake-
0at or pile-driver, which is used to drive the stakes for the pounds
When the latter are being bailt, and is also employed to pull the stakes
from the lake bottom at the close of the fishing season.
The stake-b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>