United States Commission on Fish & Fisheries

REPORT OF THE COMMISSIONER 1879.
A.--GENERAL CONSIDERATIONS.
1.—Introductory Remarks

The present report is intended to furnish an account, in compliance with law, of the
operations of the United States Fish Commission during the year 1879, and for some
branches of the work during the early portion of 1880. This continuation applies
especially to the propagation of the eastern salmon, the land-locked salmon, the
whitefish, and the cod.

The continued increase in the extent of the field of labor, referred to in previous
reports, manifested itself also in 1879, as new subjects of inquiry presented
themselves and increased the demands for service in the propagation and distribution
of food fishes. The appreciation of the work by Congress is shown by the increase in
the amount of appropriations, all of which, it is hoped, have been expended with due
economy and consideration.

The machinery of the Commission, and especially its personnel, continues to be very
limited, so that as much of the appropriation as practicable is used for the direct
objects of the Commission.

The most noted features in the history of the Commission for the year are: First, the
commencement of the distribution of young carp to various points in the United States;
and, secondly, the authorization by Congress of the construction of a special steam
vessel to serve as a floating station for the hatching of shad’ and other useful food
fishes. More particular allusion to this will be made under the appropriate heading.

A pleasant experience of the year was the visit of the President and Cabinet to the
Havre de Grace shad hatching station on the 7" of June.

It is with very great regret that | chronicle the death, on the 6™ of January, 1880, of Mr.
James W. Milner, who has been connected with the Fish Commission as its principal
assistant almost since its first inception in 1871. In that year, he was detailed to make
an investigation of the fisheries of the lake region, the results of which were published
in the annual reports of the Commission. From that time he had particular charge of
the field work connected with the propagation of the shad, and their transfer, and that
of other species, to various parts of
(xi)

1 Shad, or River Herring
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the United States. An earnest, patient, and able investigation, he very soon made
himself familiar with the history of fish culture in general and the application of the
various forms of fish hatching apparatus to the needs of the Commission. Some very
important modifications of machinery were due to his ingenuity, and, had he lived, it is
safe to assume that he would've made a very distinguished record in his favorite
science.

Mr. Milner's illness, in his own opinion, was first caused by exposure while
superintending the work of hatching shad at Avoca, N.C., in the spring of 1878, and
afterward on the Susquehanna. He returned to Washington, where he remained
several months during the summer, and then went back for a time to his residence in
Waukegan, IL. After it had been determined to commence the work of hatching codfish
at Gloucester in the winter of 1878-1879, Mr. Milner came to that station just prior to
the breaking up of the summer party, and superintended the beginning of the work.
Continuing to grow worse, he was ordered by his physician to Washington; and after
remaining there for a few months, he went to Florida where he stayed during the
winter and the early spring. Here he was able to spend a good deal of time in the open
air, and to make a number of collections for the National Museum. Returning to
Waukegan somewhat too soon, he took fresh cold, and after a time, was directed to
spend the summer in the high mountain region of Colorado. Not much benefit resulted
from this experiment, and in the autumn of 1879 he again returned to Waukegan, and
lingered there for several months until his death on the date mentioned.

As explained in previous reports, the work of the Commission falls naturally under two
distinct heads: First, the investigation into the condition of the fisheries of the United
States; their statistics: manner of prosecution: and how the service can be improved
further, in the methods of capture, preparation, and preservation, or the increase in
abundance. Secondly, the actual increase of the supply by artificial propagation and
transfer to new localities or their multiplication in those which an original abundance
had become greatly reduced.

The first division of the work, as heretofore, has been, for the most part, conducted by
Mr. G. Brown Goode, assisted by Dr. T. H. Bean.

The collection and determination of the marine invertebrates has been in charge of
Prof. A. E. Verrill, with assistants to be mentioned hereafter.

In the iliness and necessary absence of Mr. Milner | was very fortunate in being able to
secure the cooperation of Mr. T. B. Ferguson, the Maryland commissioner of fisheries,
of whose services, both to the cause of fish culture in general and the United States
Fish Commission in particular, | have repeatedly made mention.

Of the several permanent stations of the Commission, the carp ponds have been as
before under the charge of Mr. R. Hessel; the California salmon hatchery, under that of
Mr. Livingston Stone; and those of the
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Penobscot Salmon, and the land-locked salmon, under that of Mr. Charles G. Atkins.
Fuller details will be furnished hereafter in regard to the various branches of operation.

2.—SPECIAL OBJECTS OF THE UNITED STATES FISH COMMISSION

In the report for 1878 | have given considerable detail, not necessary to be repeated
here, a sketch of the objects of the Commission. Of course as the old problems are
solved new points of inquiry arise to take their places, and in thew ide range of
subjects covered by the field of the Commission, a vast deal remains to be done
before its objects can be considered as properly accomplished.

Before proceeding to give special details connected with the different operations of the
Commission, it gives me pleasure to acknowledge the services that have been
rendered both by the Government and by private parties. The law in the statute book
requiring the executive departments of the government to render the Commission all
necessary and practical aid has, as heretofore, been faithfully carried out by them, as
follows:

3.—ASSISTANCE RENDERED TO THE COMMISSION

As in previous years, the work of the United States Fish Commission has been very
greatly facilitated by the cooperation of various bodies, public and private.

The Navy Department—The most important aid was rendered by the Secretary of the
Navy, in the detail of the United States steamer Speedwell, under Lieutenant Tanner,
with a full crew for a three months' service, as referred to under the head of deep sea
research. Also, by the loan of a steam launch for service on the Susquehanna River.

Treasury Department—The Bureau of Revenue Marine, of the Treasury Department,
instructed Captain Fengar, of the cutter Ewing, stationed at Baltimore, to transport
three scows of the Commission from Havre de Grace to Crisfield, MD., and from
Crisfield to Baltimore.

The Lighthouse Board has continued its cooperation in requiring the keepers of
lighthouses and lightships to make and render monthly a record of the temperature of
the water.

The United States Coast Survey, under Captain Patterson, supplied a large number of
charts for the use of the Commission; and also lent a number of Casella-Miller
thermometers, while awaiting a supply from London.

The War Department—The Secretary of War authorized the expenditure by the
Engineer Bureau of an available portion of the river and harbor appropriation for
dredging a channel thorugh the bar at Spesutie Island, below Havre de Grace, to allow
the passage of launches at low water to the fish hatching barges near the island.
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General Warren, of the Engineer Bureau, allowed the use of the schooner belonging to
his office, during a period of several months in the summer, when not required by him,
the Commission, of course, paying the running expenses.

The Signal Office lent the wire and cable together with the instruments necessary to
effect telegraphic communication between Havre de Grace and the barges of the
Commission at the Head of Chesapeake Bay. General Meyer also directed his
observers to take special note of water temperatures at all the stations along the
Atlantic and Pacific coasts, supplying thermometers to the observers already referred
to, on the lightships and at the lighthouses. The Blank was furnished by the
Commission.

A detail of a military guard at the salmon hatching station on the McCloud River by
general McDowell was of great importance in protecting the property of the
government against a crowd of lawless Indians and whites. An illustration of the value
of this service is shown in the accompanying letter from Mr. Stone, in charge of the
station.”

The Railroads—All the railroads of the country to which application was made for the
favor furnished circulars to agents and baggage masters, instructing them to facilitate
in every possible way the operations of the Commission, especially by accepting
government orders for transportation and authorizing the carrying in baggage cars,
without any charge, the cans containing young fish.

A list of the routes referred to will be found in the appendix.

The Pennsylvania Railroad Company in addition furnished a car, free of charge, for the
transportation of all the eggs of California salmon from Chicago to Washington. The
Philadelphia, Wilmington, and Baltimore Railroad also rendered a similar favor in
connection with the movement of young shad to various parts of the country.

Ocean Steamers—The offer of free transportation of messengers and fish was made
by the North German Lloyds, between Bremen and New York, and by the Royal Mail
Steamship Company, between New York and Boston and Liverpool.

Telegraph Companies—The Western Union Telegraph Company granted permission
to stretch a telephone wire on its poles between Havre de Grace and Aberdeen,
beyond which to the hatching station barges it was sustained by the flying poles of the
Signal Office.

*  [Extract from a letter written by Mr. Livingston Stone, September 23, 1879, United States Fishery, Baird, Shasta County,
California]

The value of our military guard was well illustrated this week, as follows: Some ill-favored fellows had been hanging
around here for some time, and one day they appeared with a horse and wagon. I felt sure that they meant to steal our
salmon, and indeed, the next morning, just at day break, the soldiers caught them in the very act of taking the spawning
salmon out of the corral. The undoubtedly meant to take a wagon-load. They met with pretty rough treatment from the
soldiers, as they deserved, and the circumstance is worth a great deal to the fishery, from the effect that it will have in the
community around us, upon both Indians and white men.
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4.—SERVICES RENDERED BY THE UNITED STATES FISH COMMISSION

The extent and character of the distribution of eggs and young fish by the Fish
Commission during the year will be found detailed in special reports on that subject
and in the accompanying tables.

It may be well to call attention to what has been done in supplying eggs and fish to
other countries. This has been done partly as an experiment, partly as a return foor
favors the transportation received, and partly for the purpose of keeping up an
international comity, such as should prevail between various governments. A
handsome acknowledgment was made on the part of the French authorities, in the
form of a gold medal issued to the Fish Commission for its services in introducing the
California salmon into France. In reply to an application to that effect a full series of
reports of the Commission was presented and a large amount of special information
furnished.

At the close of the International Exhibition of 1876 an organization, entitled “The
Permanent Exhibition Company,” took charge of the main building and secured a large
portion of the contents for the purpose of maintaining, with new additions, an
interesting exhibition of the resources and industries of the world in general. Their plan
included illustrations of processes of various kinds, and among them those relating to
fish culture. Application was made to the Fish Commission for its assistance in this
connection. As, however, the immediate work of the Commission required all its
material and machinery, it was thought inexpedient to incur any extra expense in
having additional apparatus prepared for this purpose. The invitation, therefore, was
respectfully declined.

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

5.—FIELD OPERATIONS DURING THE SUMMER OF 1879

Reference has been made in previous reports as well as in the commencement of the
present one to the services rendered by the Navy Department to the Fish Commission
in the prosecution of its inquiries into the condition of the fisheries of the Eastern coast
of the United States, the detailing, first, of the small launch in 1871; then of the “Blue
Light” in 1873, 1874, and 1875, and of the “Speedwell” in 1877 and 1878, having been
duly acknowledged. The work of the year 1879 has shown a similar dependence upon
the cooperation of that department in the renewal of the detail of the Speedwell.
Commander L. A. Beardslee having been assigned to other duty, Liuet. Z. L. Tanner, a
experienced officer of the navy, was placed by the secretary in command, with Mate
James A. Smith, as executive officer, William B. Boggs, as engineer, John Corwine, as
paymaster, and Dr. J. H. Kidder as surgeon. Dr. Kidder acted in a similar capacity to
the Commission in 1875.

Provincetown having been selected as being the center of a region
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hitherto unexplored by the Commission, and as furnishing much opportunity for
investigation the beginning of July was fixed upon for the commencement of the work
of the summer.

With my usual corps of assistants, | left Washington on the 10" day of July, and arrived
at Provincetown on the 16", establishing headquarters at the hotel of Mr. James
Gifford. The berth of the steamer and the laboratory were at the end of the wharf of
Messrs. Bowley & Bros., where all necessary conveniences were readily secured. The
Speedwell made her first trip to Gloucester to bring over portions of the Fish
Commission equipments, which were stored at that place.

As in the previous years of the Fish Commission work, Prof. A. E. Verrill was in charge
of the department of marine invertebrates, assisted by Mr. Richard Rathbun and Mr. S.
Smith. Mr. G. B. Goode, assisted by Mr. F. W. True and Mr. F. Gardener, jr., supervised
the collecting of the fishes, and Capt. H. C. Chester was in charge of the actual work
of the dredge and the trawl.

The improvised laboratory at the end of Bowley's wharf furnished a somewhat
cramped opportunity for investigation. Much information was gained by the careful
study of the various forms of animal life which were brought in by the steamer.

Prof. Henry E. Webster, of Union College, Schenectady, N.Y., who spent the summer
in provincetown with his assistant, Mr. N. W. Benedict, rendered very great service in
accompanying and superintending the dredging parties during the temporary absence
of Professor Verrill, his own special research being directed toward the Annelida, or
worms.

The Speedwell was ready for sea and placed in commission at the navy yard,
Washington, about noon of July 1% When she had taken on board all necessary stores
and supplies she left Washington July 9", arriving at Provincetown July 12", and
making the trip in a little over three days. On the 16" of July she proceeded to
Gloucester for the purpose of obtaining articles of apparatus which ahs been left in
store at that place, returning to Provincetown on July 20™.

The first exploring trip was made on July 21*, after which date work continued
whenever the weather and the operations of the Commission would permit. The
regular routine embraced a sounding and temperature observation both at the surface
and at the bottom before lowering either the dredge or the trawl. The vessel
experienced no casualties during her term of service beyond the unexpected parting of
a new three and a quarter hemp rope. This accident was followed on September 20",
by the breaking of a second spare line, bringing the work of the season to a close.

All the most important points within 20 miles of Provincetown were thoroughly
explored with the exception of the coastline between Chatham and the Cape, which
had been left for the last trip, and for reasons already given, was necessarily omitted.
This region will, however, be the subject of subsequent examination. After one or two
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trips had been made for the special purpose of determining certain points relative to
ocean temperatures, the Speedwell left for Gloucester on October 1% there stowing the
apparatus and returning to Provincetown. On October 6" the vessel took on board the
stores and supplies to be carried back to Washington as also the collections of natural
history, a portion of which were to be left at New Haven, under Professor Verrill's care,
the rest being destined for the National Museum. October 12" the Speedwell reached
the navy yard, Washington, and closed finally its relationships with the Fish
Commission.

The full details of the work of the Speedwell will be found in an accompanying report
by Lieutenant Tanner. From this report it will be seen that the vessel was in
commission 116 days; was detained in port, on account of bad weather, for 28 days,
and was actually engaged in dredging and trawling 24 days. The total number of hauls
made with dredge and trawl was 148, averaging 6 per day. One hundred and eighty
soundings were also made. The total distance traveled during the summer trip by the
steamer was 3,122 miles.

As usual the commission had a large number of visitors during the summer interested
in the general operations, or in some special branch of its work. Among these may be
mentioned Prof. Asa Gray, of Cambridge, Dr. Thomas Brewer, of Boston, Mr. Isaac
Hinckley, of Philadelphia, Mr. John Foord, editor of the New York Times, Mr. Charles
Aldrich, of lowa, Mr. May, Fish Commissioner for Nebraska, and others.

A great many specimens were gathered in the course of the summer's work,
embracing numerous duplicates desired for distribution among the various educational
establishments and museums of the country.

Reference is made in another part of this report to the work connected with the
investigation of the American Fisheries, undertaken in behalf of the census of 1880.

Mr. G. B. Goode, who was in special charge of this department, also had his
headquarters at Provincetown with a sufficient corps to carry on his work, and was
there enabled to obtain much of the statistical and other information required for the
completion of his plan. The general results of the sea coast work of the summer of
1879, in connection with the statistics of the fisheries, will be embodied in the fishery
reports of the census of 1880, and therefore, need not be repeated here.

After his return to Washington, Lieutenant Tanner was transferred by the Secretary of
the Navy to the supervision of the construction of the Fish Commission steamer Fish
Hawk, of which mention is made elsewhere.

In the report for 1878 mention was made of the fact that at the suggestion of the
Commission a display station of the Signal Office establishment was put into operation
at Gloucester. Finding no such station at Provincetown, and being well satisfied of its
importance, | made application to General Myer for a similar service, which was
granted. S. Mis. 59—l
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The station was established there during the summer, and has been continued in
operation ever since.

In previous reports, mention has been made of the discovery in great abundance off
the eastern coast of New England of the pole flounder, Glyptocephalus cynoglossus?,
a member of the flatfish family of large, size. This fish, entirely unknown on the
American coast until its discovery by the Commission in 1877, has proved to be one of
the most abundant of its kind, and promises to be a very important addition to the food
resources of the country whenever the beam trawl shall become generally used by the
fishermen. This fish was taken in great quantities during the summer of 1879, and a
large extension of its supposed range was established.

A second species of fish, also promising to be of great value as a food fish, was
brought to light during the summer of 1879; specimens were first obtained about
eighty miles south of Noman's Land by Captain Kirby, of Gloucester, to be known as
the tile fish or Lopholatilus chamaelonticeps?®, constituting a genus and species entirely
new to science. It is believed that the taking of this fish indicates the existence in the
region of capture an important resort of food fishes in general. This point is is
proposed to investigate at some future time.

6.—THE STEAMER FISH-HAWK

The experience of the Commission has for several years past shown the efficiency
and economy of floating stations for the hatching of shad, by means which, after the
work at one locality is exhausted, another can be taken up with the least possible
delay. Heretofore the work has been done on floating barges, which have been towed
from their winter stations in Washington, Baltimore, or Havre de Grace, to Ablemarle
Sound, and thence back again, stopping at one or more stations in the course of the
season to prosecute their work. Towing has, however, proved to be a matter of great
expense, and, in most cases, of peril also, flat bottom boats being unfitted for the
dangerous navigation of the Chesapeake Bay, where, by a curious fatality, violent
storms have generally prevailed whenever such a transfer was to be made. The
towing has been done by vessels of the revenue marine, through the courtesy of the
Secretary of the Treasury and the superintendent of the bureau; but on more than one
occasion the barges have been in imminent danger of foundering with their crews and
contents.

The advantage, therefore, of having a floating hatchery on a well-constructed steamer,
as being more suitable for transfer from point to point, has been urged strongly before
the Commission; and, after various plans were considered, the designs of Mr.
Copeland, of the Lighthouse Board, were fixed upon, and the appropriation of
Congress of $45,000 for a steamer was made use of. As the law directed, the steamer
was to be built under supervision of the Secretary of the Treasury, and that officer
placed it in charge of the Lighthouse Board.

2 Witch Flounder or Torbay sole, right-eyed flatfish
3 Great northern tilefish or golden tile
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From among many bids for the building of the same, that of Messrs. Pusey & Jones, of
Wilmington, for $44,000, was accepted and the vessel, to be known as the Fish-Hawk,
put under contract.

After the close of the cruise of the Speedwell in the autumn of the year, Captain
Tanner was detached and placed in charge of the Fish-Hawk, visiting it at short
intervals to inspect the progress of the work. In the course of the year considerable
advance in its construction was made, and it is hoped that the vessel will be available
for use in the spring of 1880. A detailed account of this vessel will probably appear in
the next report of the Commissioner.

7.—ABSTRACT OF RESEARCHES PROSECUTED UNDER DIRECTION OF THE COMMISSION

Among the collateral subjects of attention by the Fish Commission has been an
investigation into the chemical composition of fish under the varying circumstances of
age, sex, and the condition of the reproductive apparatus. This has a very important
bearing both upon the availability of fish for food and also as furnishing material for the
making of oils and fertilizers. A large number of analyses have been made by
Professor Atwater which already supply the means of important deductions, especially
as to the comparative nutritive power of the same quantity of flesh in different species.

A fuller statement of the general results of this inquiry will be found in the next report of
the United States Fish Commission.

Among the more important researches made at Provincetown during the summer was
that Dr. Kidder, U.S.N., surgeon of the party, in regard to the temperature of fishes. For
a long time it had been supposed that the temperature of the fishes was always the
same as that of the water in which they happened to be placed, but the experiments of
Dr. John Davy indicated that, in some cases at least, especially where mackerel and
tunny* were the species in question, the actual temperature of the fish was a few
degrees higher than that of the water. Dr. Kidder utilized such opportunities as were
presented to him in determining this question and obtained some exceedingly
interesting results, which have been published by the Fish Commission.

Among the special problems connected with the interests of the fisheries are
economical methods for the production of cold, to be used in the preservation of fish
for a certain length of time, either directly by reducing the temperature of the storage
space, or indirectly by making ice to be employed for a similar purpose. In ordinary
seasons after an abundant ice crop, the ruling prices of $1 to $3 a ton is by no means
exorbitant; when, however, as is not infrequently the case, the cost is from $10
upwards, the tax becomes very serious.

Among those who have devoted themselves to the solution of this question is
Professor Gamgee and to his pen | am indebted for an able articled published in the
last United States Fish Commission report.

4 Atlantic bluefin tuna
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Professor Gamgee has kindly offered to continue his investigations on this subject,
with a special view of determining the feasibility of constructing a compact machine,
which may be of service in bringing fresh to land, the specimens taken on board the
Fish-Hawk. His article on the subject | hope to publish in a future report.

One object to which the Fish Commission has devoted much attention has been the
bringing together of as complete a series as possible of all the various marine animals
of North America. Including in this group the seals and cetaceans. Among the least
known forms are the larger varieties of porpoise, grampus®, and whales, the
opportunities for examining the latter being exceedingly scanty. Little can be seen of a
whale in the water, whether dead or alive, and when stranded the flacidity of the body
distorts its shape to such an extent as to cause the fish to lose its natural appearance;
nearly all the sketches of whales have been made from several different presentations
of the animal; and, therefore, although fairly accurate, are not absolutely precise.
Some of these sketches have been used for a basis of reconstruction or models of
small size for the National Museum. Information having been received by telegram on
the 12™ of April, from Provincetown Bay, | dispatched Mr. Joseph Palmer, the modeler
of the National Museum, to see whether he could not obtain a mold in plaster of the
animal from which a cast might be made. He accordingly proceeded to Cape Cod,
obtaining in Boston a sufficient amount of plaster in barrels for his purpose. On arriving
at Provincetown, by the help of Mr. Small and other citizens, he was enabled to take a
mold of the animal (a humpback, about 30 feet long) in sections, which he brought
back with him to Washington, and which has been stored in the armory building, to be
used in the construction of a papier mache reproduction at the proper time.

The preparation of a series of casts in plaster and papier mache of the larger fishes,
begun several years ago, has been continued by Mr. Palmer and his assistant; the
painting, as before, having been executed by Mr. A. Zeno Schindler and Mr. John H.
Richard.

8.—STATISTICS OF THE FISHERIES, EXCLUSIVE OF THOSE TAKEN IN CONNECTION WITH
THE CENSUS

In the summer of 1878, when the Fish Commission had its headquarters at
Gloucester, an arrangement was made with Mr. George J. Marsh, in behalf of Mrs.
Rogers, for the rental of a wharf and the necessary buildings at Fort Point for the
service of the Fish Commission. These served as its headquarters during the season
of 1878, and as the station for the codfish hatching during the winter of 1878-'79. A
satisfactory arrangement was made with Mr. Marsh for continuing the lease of the
premises for 1879, the necessity for such a station being quite urgent both as the
central point from which the statistics of the Gloucester

5 Risso's dolphin, Grampus griseus



REPORT OF COMMISSIONER OF FISH AND FISHERIES XXI

trade could be collected, and as a place of storage for a large amount of Fish
Commission property. The station was in charge of Dr. T. H. Bean during the summer
of 1879, and of a Mr. A. Howard Clark since September, 1879, and to those gentlemen
the Commission is indebted for a large amount of valuable information. They have also
utilized the opportunity of constant association with the fishing vessels by inducing
their captains to preserve and present any curious specimens of marine animals taken
on the fishing banks. It is well known that not only are strange fishes frequently taken
on the trawls, but starfishes, corals, &c., attach themselves to, or become entangled
in, the lines and are hauled on board. Inquiries on board of vessels, as they came in
from a trip, have resulted in the obtaining of most important additions to the North
American fauna, hundreds of species having thus been procured that would otherwise
have been entirely unobtainable.

A special catalogue [catalog] of the donations derived from this source will be found in
the present report.

The actual supervision of the wharf and building has been exercised by Capt. S. J.
Martin, of Gloucester, who has remained on duty day and night, and who has also
rendered essential service in collecting specimens and information for the
Commission.

For the better appreciation of the relationships of the different fishing grounds off the
eastern coast of North America, Professor Hilgard kindly consented to superintend the
preparation by Mr. Lindenkohl of a relief map of the region between Sandy Hook, N.Y.,
and the eastern edge of the Grand Bank of Newfoundland, and from the coast of
Maine and of the Gulf of Saint Lawrence to the south of Nantucket Shoals. Contour
lines were traced for the different depths, and the outlines cut out in cards of different
colors, superimposed the one upon the other. By using cards of different thicknesses
the proportional gradations in depth, at each point were indicated in twenty-five-fathom
stages up to a hundred and fifty, and by those of fifty fathoms for greater depths. This
map has proved to be an object of extreme interest as illustrating much more clearly
than has heretofore been possible the localities where the different kinds of fish were
obtained, and showing why certain places were especially favorable fishing grounds in
certain seasons.

Reference has been made in previous reports to an arrangement with Mr. Linnell, of
Boston, for obtaining the statistics of the shore fisheries of Massachusetts, having their
center of operations in Boston. The dock of which he is the wharfinger is a place of
resort for nearly all the cod, haddock, herring, and other fishermen who sell their
cargoes in that city; and as the charge for wharfage is in proportion to the character
and number of fish, it becomes an easy manner to estimate with great precision. The
fish not included under this arrangement are but a small percentage, and their
numbers can be easily averaged.

The arrangement with Mr. Linnell was continued during the year, and his figures have
been used in compounding the statistics for the census report of 1880.
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9.—LEGISLATION IN REGARD TO FISHERIES

As might naturally be expected, the real or supposed encroachments of the different
classes of fishermen upon each other or the community at large has invoked the effort
to secure legislation, both on part of the United States Government and of individual
States, to put a stop to the same. A yet undecided question is as to the actual
jurisdiction over the waters, so far as the fisheries are concerned. It would naturally be
supposed that the United States would have control at least as far as the three mile
limit of the ocean, beyond which the fisheries are common to the world at large. If this
point be conceded, then comes the inquiry, How far can jurisdiction be exercised over
the fisheries in the bay and navigable rivers? This question has never been settled.

It is well known that for many years past, the menhaden® fishery has been conducted
during the summer and autumn with the greatest vigor along the coast of Maine, a
large number of steamers as well as sailing vessels being employed in the capture of
the fish, which are then taken to factories for conversion into oil and material for
fertilizers. The extent to which this has been done has, in the opinion of many, greatly
tended to drive the fish from the estuaries of the bays and rivers, and thus prevent
their utilization by the hand-line fishermen and the resident population generally. Most
of the fish are now taken several miles out to sea by the vessels just referred to. In
order, therefore, to remedy this evil, a law was passed by the State of Maine
prohibiting the use of purse seines within three miles of her shore. This action very
naturally excited the antagonism of the menhaden fishermen, and an appeal was
made for me to counsel and advice the matter. While not able at present to say
whether the complaints of the people of Maine against the menhaden fishermen are
well founded or not, | could only suggest that the opportunity was a favorable one for
having the question decided by transferring it to the Supreme Court of the United
States. It was accordingly arranged that this should be done by making up a special
case and letting it take its legal course. By a most curious coincidence, however, very
few menhaden visited the coast of Maine in 1879, the falling off being extremely abrupt
and very marked. What occasioned this change of habit on the part of the fish it is
impossible to say. It could not have been caused by the excessive pursuit of the fish,
as the number on the coast in the fall of 1878 was very great, and should have
furnished an ample supply for the season of 1879. It is possible that some variation of
ocean temperature or currents affected the food of the fish, if not the menhaden
themselves, thus causing them to seek new feeding grounds. It will be a matter of
much interest to determine to what extent this abandonment of once favorite grounds
will continue in the future.

The above case has its parrallel in the departure from the coast of the United States of
the bluefish, about 1763, their absence continuing well into the beginning of the next
or present century.

6 Also known as mossbunker, bunker, or pogy
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C.—COOPERATION WITH THE SUPERINTENDENT OF THE CENSUS
10.—PRELIMINARY ARRANGEMENTS

In July, 1879, an arrangement was made with General Francis A. Walker,
Superintendent of the Tenth Census, by which an investigation of the fisheries of the
United States was undertaken as the joint enterprise of the United States Fish
Commission and of the Census Bureau. It was decided that this investigation should
be as exhaustive as possible, and that both the United States Fish Commission and
the census should participate in it. The preparation of a statistical and historical report
upon the fisheries, to form one of the series to be presented by the Superintendent of
the Census as the result of his investigations, in 1880, has been the main object of the
work, but, in connection with this, the extensive investigation into the methods of the
fisheries, into the distribution of the fishing grounds, and the natural history of useful
marine animals have been and are being carried on.

The direction of this investigation was placed in the hands of Mr. G. Brown Goode,
who was appointed a special agent of the Census Office, and who has been carrying
on this work in addition to the performance of his duties in connection with the National
Museum and the Fish Commission. The work was begun on July 1, 1879, has been
vigorously prosecuted since that time, and the final report will probably be presented
as early as July, 1881.

11.—PLAN OF INVESTIGATION

The plan of the investigation was drawn up before the beginning of the work, and has
been published in an octavo pamphlet of fifty-four pages, entitled “Plan of Inquiry into
the History and Present Condition of the Fisheries of the United States.” Washington:
Government Printing Office. 1879

The Scheme of investigation divided the work into the following departments:
|.—Natural history of marine products.

Under this head was to be carried on the study o the useful aquatic animals and plants
of thec ountry, as well as of seals, whales, turtles, fishes, lobsters, crabs, oysters,
clams, &c., sponges and marine plants, and inorganic products of the sea, with
reference to (A) Geographical distribution; (B) Size; (C) Abundance; (D) Migration and
movements; (E) Food and rate of growth; (F) Mode of reproduction, and (G) economic
value and uses.

Il.—The fishing grounds.

Under this head are studied the geographical distribution of all animals sought by
fishermen and the location of the fishing grounds, while
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with reference to the latter are considered: (A) Location; (B) Topography; (C) Depth of
water; (D) Character of bottom; (E) Temperature of water; (F) Currents, and (G)
Character of invertebrate life, &c,

IIl.—The fishermen and fishing towns.

Here are considered the coast districts engaged in the fisheries with reference to their
relation to the fisheries, historically and statistically, and the social, vital, and other
statistics relating to the fishermen.

IV.—Apparatus and methods of capture.

Here are considered all the forms of apparatus used by fishermen, boats, nets, traps,
harpoons, &c., and the methods employed in the various branches of the fishery. Here
each special kind of fishery, of which there are more than fifty in the United States, is
considered separately with regard to its methods, its history, and its statistics.

V.—Products of fisheries.

Under this head are studied the statistics of the yield of American fisheries, past and
present.

VI.—Preparation, care of, and manufacture of fishery products.

Here are considered the methods and the various devices for utilizing fish after they
are caught, with statistics of capital and men employed, &c, : (A) Preservation of live
fish; (B) Refrigeration; (C) Sun-drying; (D) Smoke-drying; (E) Pickling; (F) Hermetically
canning; (G) Fur dressing; (H) Whalebone preparation; (I) Isinglass manufacture; (K)
Ambergris manufacture; (L) Fish guano manufacture, and (M) Oil rendering, &c.

VIl.—Economy of the fisheries.

Here are studied (A) Financial organization methods; (B) Insurance; (C) Labor and
capital; (D) Markets and market prices; (E) Lines of traffic; (F) Exports, imports, and
duties.

VIIl.—Protection and culture.

This includes all kinds of supervision by the government, such as: (A) Legislation; (B)
Bounties and licenses; (C) Fishery treaties, and (D) Public fish Culture.
The various inquiries provided for in this scheme of investigation have been made in
three ways:

(I) By correspondence with persons in different parts of the country.

(I1) By a systematic overhauling and compilation of past records, not the least among
which are the local newspapers.

(111) By sending special agents to make personal inquiries in every part of the United
States where the fisheries are of considerable importance.
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The last named method has, of course, been by far the most important and the most
successful, and it is unfortunate that the length of time and the amount of money
available have not permitted the employment of a larger number of assistants in this
branch of the work, and have not allowed them to devote as much attention to working
out specific questions as has in many cases seemed imperatively necessary.

12.—DETAILS OF PROGRESS DURING THE YEAR

The fishery industry is of such great importance and is undergoing such constant
changes that a visit of a few days to any locality, even by the most competent expert,
has invariably proved unsatisfactory. They have been able to collect only the most
important facts, leaving many subjects of interest untouched.
The field work has been assigned to the following special agents:
I Coast of Maine, east of Cape Elizabeth.R. E. Earll and Capt. J. W. Collins
Il Cape Elizabeth to Plymouth (except Cape Ann) and eastern side of Buzzard's Bay.
W. A. Wilcox
Il Cape Ann.  A. Howard Clark
IV Cape Cod. F W. True
V Provincetown. Capt. N. E. Atwood
VI Rhode Island and Connecticut west to the Connecticut River. Ludwig Kumlien
VIl Long Island and north shore of Long Island Sound and west to Sandy Hook.
Fred Mather
VIl New York City. Barnett Fillips
IX Coast of New Jersey R. E. Earll
X Philadelphia. C. W. Smiley and W. V. Cox
Xl Coast of Delaware. Capt. J. W. Collins
XIll Baltimore and the oyster industry of Maryland and Virginia. @ R. H. Edmonds
Xl Atlantic Coast of the Southern States. R. E. Earll
XIV Gulf Coast. Silas Stearns
XV Coast of California, Oregon, and Washington. Prof. D. S. Jordan and
Mr. C. H. Gilbert
XVI Puget Sound. James G. Swan
XXVII Alaska seal fisheries. H. W. Elliott
XXVIII Great Lakes fisheries. Ludwig Kumlein
XIX River fisheries of Maine. C. G. Atkins
XX The shad and alewife fisheries. Marshall Mc. Donald
XXI Oyster fisheries. Ernest Ingersoll
XXII Lobster and crab fisheries.  Richard Rathbun
XXII Turtle and terrapin fisheries. F W. True
XXIV The seal, sea-elephant’, and whale fisheries. A. Howard Clark

The different districts and departments of research in the preceding tables are
numbered serially.

7 Elephant seals
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The following table shows the intervals of time during which work has been carried on
in each. (The numbers in the following table correspond with those in the preceding
table.)

l. August 1 to October 30, 1879

Il. September 2, 1879, to January 1, 1880

lll. September, 1879, to January, 1880

IV. July to October, 1879

V. August, 1879, to January 1, 1880

VI. August 16 to January 1, 1880

VII. August 1, 1879, to January 1, 1880

VIII. January, 1879, to January 1, 1880

XIV. August, 1879, to January 1, 1880

XVIII. August, 1879, to January 1, 1880

XX. October, 1879, to January 1, 1880

XXI. September, 1879, to January 1, 1880

In addition to the field assistants already mentioned a staff from the beginning have
been at work in the office of the division, carrying on correspondence, searching past
records, and preparing the report for publication. Mr. C. W. Smiley, Mr. F. W. True, Mr.
James Temple Brown, and Mr. George S. Hobbs have been connected with the work
from its start, and from a later date Mr. J. E. Rockwell, Mr. C. W. Scudder, Mr. G. P.
Merrill, and others have been thus employed. A number of clerks have also been
detailed by the Superintendent of the Census, at one time as many as eight. A large
part of the clerical force under the direction of Mr. Smiley, who has in special charge
the correspondence and the work of compiling statistics from responses to circulars.

Some of the explorations carried on by the special agents of the Census Office, and
engaged in this work, are deserving of more extended notice. The labors of Mr. Earll
and Captain Collins on the coast of Maine were necessarily confined largely to the
gathering of statistics, there being but little opportunity for zoological work, such as
was carried on by several others of the party. The natural history of the fishes of New
England, however, is well known, and the number of species of fish accessible from
the shore is very limited.

A large amount of material for a very elaborate statistical, descriptive, and historical
report was obtained, and also a very interesting series of sketches of fishery
implements made by Captain Collins.

The same method was pursued on the coast of Massachusetts by Messrs. Clark, True,
Atwood, and Wilcox. In this region considerable additions were made to the collection
of fishery implements, and deposited by the Fish Commission in the National Museum.

The exploration of the Gulf of Mexico by Mr. Stearns brought about important results
statistically, and also grealy increased our knowledge of the habits of the food fishes
and the methods of conducting the fisheries. A number of new species were added to
the fauna of the United States by Mr. Stearns and his party. The circuit of the Gulf of
Mexico
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from Key West to Galveston was made in a small loop, chartered for the purpose.

The work of the other specialists, engaged in the census of the fisheries, has uniformly
been productive of results important to the work of the Fish Commission.

In addition to the explorations already referred to, three special expeditions were
organized for the purpose of studying the methods of the vessel fishermen upon the
fishing grounds.

In the summer of 1879, Mr. Newton P. Scudder was sent to study the American halibut
fisheries in Davis' straits. He went as a passenger on the schooner Bunker Hill, of
Gloucester, leaving that port on June 10, 1879, and returning on September 17" of the
same year. His experiences are detailed in an important essay which will be printed in
a subsequent number of the Fish Commission reports.

Mr. H. L. Osborn made a similar study of the Grand Bank cod fishery. He sailed from
Gloucester on the schooner Victor, July 10, and returned late in October. He made
extensive natural history collections and prepared an important report which will also
be printed.

Mr. John P. Gordy spent three weeks upon a Gloucester mackerel schooner for the
special purpose of studying the mental and moral characteristics of the fishermen and
the methods of the fishery, upon which he has submitted a report containing much
interesting information.

C.—THE PROPAGATION OF FOOD FISHES
Work accomplished in 1879.

The Quinnat or California Salmon (Salmo quinnat)

The McCloud River Station.—The experiences of previous seasons had indicated to
Mr. Livingston Stone, who continued in charge of the McCloud River Station, the
importance of detaining the salmon near the station by means of an impassable
barrier across the river. By the construction of a rack across the river he prevented the
further ascent of the fish, holding them at the fishery, where they could be readily
captured by his seine when the spawning season commenced. The yield of spawning
fish, and consequently of eggs, was much increased.

The obstruction on the river had also another good effect, for the rack, which
prevented their ascent (their instincts preventing their going down), they were kept in
the pools and were not so emaciated by the extended journey which causes them to
reach the upper rivers in a state of exhaustion. Although the salmon of the McCloud
River, which had hitherto been penned, suffered from much confinement, the fish
which were detained by means of the rack did not seem at all affected.

As the custom prevails of turning the fish back into the river after the eggs had been
taken, this device of obstructing the river has no doubt been beneficial in preserving
many of the adult fish which would
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otherwise have died from the exhaustion consequent upon any further ascent of the
river.

Mr. Stone was much disheartened in the early part of the season by getting only young
male fish (Grilse) until after the middle of August. The great number of these young
males doubtless resulted from the artificially propagated fish which had been turned
loose in previous years. Larger salmon, however, made their appearance in
considerable numbers after the first of August, the fishing for the canneries having
been stopped at that date by the limitation of the fishing season. The total production
of eggs during the season of 1879 was about 9,500,000.

Mr. Stone reports that the Indians seemed much better disposed than in previous
years. This change of attitude was possibly caused by the suppression of the revolts
by the Army on the frontier. The presence of a detail of soldiers furnished by the
commander of the department was most beneficial, not only on account of the moral
effect which their presence had on the Indians, but as a restraint on the white
marauders.

In Mr. Stone's report will be found the schedule of the distribution made of the
4,150,000 eggs which were taken to the East, the usual number of eggs and young
fish having been reserved to keep up the stock in the McCloud River.

Besides the eggs distributed as shown in this table, 150,000 were sent to Société
d'Acclimatation, Paris, France; 100,000 to the Fischerei-Verein, Germany; 150,000 to
the Zoological Society of Amsterdam, Holland; and 100,000 to the Dominion of
Canada.

The eggs for distribution in the Eastern States and for shipment to Europe were sent
from Redding in a refrigerator car, obtained from the Central Pacific Railroad. Mr. Fred
Mather, one of the assistants of the Commission, having been instructed to meet the
car on its arrival in Chicago, for the purpose of overhauling the eggs and re-icing and
reshipping in accordance with the schedule of distribution given to him, did so at 6.30
p.m. On the 11" of October.

The refrigerator was there opened and the eggs for Washington taken out, the
chambers refilled with ice and placed in one end of an ordinary baggage car, and in
the other end those for Europe, New York, Pennsylvania, and New Jersey. The eggs
for Minnesota, Wisconsin, lowa, Ohio, and Canada were left in the refrigerator car,
and, after having been re-iced, were delivered to the United States and American
Express Companies at three o'clock the following day.

The baggage car left Chicago at 5.15 on October 12", bound East. On the following
day it arrived in Pittsburgh, where the eggs for Pennsylvania were delivered to the
Adams Express Company, consigned to Mr. S. Weeks, at Corry, Pa. The weather was
unusually warm, causing the ice to melt very freely and necessitating re-icing at this
point.

On the arrival of the train at Harrisburg, the three crates for Europe and the half crate
for New York; the five creates for New Jersey and the
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two for Marrietta, Pa., were transferred to an express car of the train for New York,
where they arrived at 5.37 the next morning.

The crates were found on being unpacked to be in excellent condition, having
sustained a loss of not more than 4 or 5 percent.

The half crate, which was sent to Mr. Blackford, the commissioner for New York, not
having been provided with an ice chamber, was found to be a total loss.

The United States Fish Commission for several years past has been sending eggs of
the California Salmon (S. quinnat) to Germany, Holland, and France. From some
cause or other these attempts to plant our salmon in European waters have met with
more or less failure, owing principally to the agents sent in charge being unable to
secure the necessary accommodations for the eggs on shipboard; the parts of the
vessel assigned to their use having been generally either too warm, the supply of ice
limited, &c.

Accordingly when this year (1879) it was decided to make another essay at their
transfer, it was proposed that the crates of eggs be placed in the hands of some officer
of the ship taking them, and a bonus given him on showing a receipt from the
consignees of the delivery of the eggs in good condition.

In pursuance of this plan, Mr. Fred Mather, the agent of the Commission in New York,
was instructed to turn over to the purser of the North German Lloyd steamer Mosel,
sailing on the 18" October, the quota of eggs intended for Germany. The purser
accepted the trust, and delivered the eggs at Bremerhaven to the agent of the
Deutsche Fischerei-Verein, Mr. R. Eckhardt, who gave a receipt therefor as having
been received by him in healthy condition. On presentation of this receipt to Mr.
Mather, the purser received the stipulated honorarium.

On the 22™ October, the consignments intended for Holland and France were placed
on board the steamers Schiedam and Labrador, respectively, and received by their
pursers. Those intended for Holland were taken at Rotterdam by the superintendent of
fisheries of Holland, Mr. C. J. Bottemanne, and those for France were handed at
Havre to the agent of the Société d'Acclimatation, Mr. Grisard, both of whom gave
receipts for the delivery of the eggs to them in perfect condition.

By this mode of shipment, the eggs received the attention they required—the
emulation of the officers of the respective ships having been excited—and were
transported at trifling cost; the expense of a special messenger, which had previously
been found necessary, being thus avoided.

These three consignments were, however, all carefully packed by Mr. Mather in the
apparatus devised by him for the purpose in 1878, and which received the unqualified
endorsement and approval of the French and German experts who had occasion to
examine it.
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A report by Mr. C. J. Bottemanne contains an interesting account of the introduction of
these fish into the Netherlands. The shipment of eggs of this fish in 1877 was entirely
unsuccessful, as only three fish were produced out of 100,000 eggs sent.

The transfer of the eggs the following year was more successful, as a loss of only
some 26 percent was experienced, and we had become so much more expert in
packing the eggs, that of the shipment made in 1879 the loss had been reduced to 21
percent. When we take into consideration the fact that the eggs were transported by
wagon over a rough country for about thirty miles before they could be placed in the
cars; then by rail across the continent to be reshipped for a two weeks journey across
the atlantic, and after that compelled to take another journey from Rotterdam to
Amsterdam, the success was somewhat remarkable.

Monsieur Bottemanne reports that most of the fish were placed in the tributaries of the
Meuse, a few only having been retained in the zoological gardens at Amsterdam.

The importance of maintaining a full supply of breeding fish in the Sacramento and
McCloud Rivers, for the purpose of obtaining from year to year a stock of eggs
sufficiently large to meet all demands, induced an arrangement with the California
commissioners by which it was agreed that about one-fifth of the whole yield, hatched
out at the fishery, should be returned to the water.

As the hatching out of these eggs necessarily takes place after the close of the regular
work of the commission in securing them from the breeders, it was deemed expedient
to accept the offer of the California State fish commissioners to defray the actual

expense of hatching, which has accordingly been paid by them in 1879, as heretofore.

The result of their work is seen in an extraordinary increase in the number of mature
fish returning from the ocean, and in the greater extension of the industry of salmon
canning.

The Rainbow, or California Mountain Trout (Sa/mo iridea)

The Crooks Creek Station.—Mr. Stone having been instructed to enlarge the operation
of the work on the McCloud River by the propagation of the California brook trout, he
selected a point some miles above on a small tributary of the McCloud River called
George Cooks Creek.

This creek flows into the McCloud River only four miles above the salmon breeding
establishment and was selected as being well supplied with clear cold water. Many
difficulties were encountered in establishing this station, as only a rough Indian trail led
to the site. This necessitated the “packing” of all the lumber and equiment necessary
for this station.

During the season a dwelling and hatching house were built and the necessary
furniture, &.c, transported to the station.

The trout hatching house was constructed on the same general plan
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as the salmon hatching house, with a capacity of 6,000,000 eggs. Having prepared the
ponds, which were supplied by a constant and ample flow of water, the breeding fish
were captured by angling and kept in traps constructed of heavy timber poles. The
traps were well secured against casualty in case of high water.

This fish is much esteemed and will no doubt be a valuable acquisition to the food
fishes of the Atlantic States, especially to such watesr as may be found too warm for
the less hardy brook trout native to the Atlantic.

An interesting experiment in connection with the culture of the Salmo iridea was made
in Japan by Mr. Sekizawa Akekio, a most accomplished Japanese gentleman, who
manifested very great interest in all exhibits pertaining to fish culture at the
Philadelphia exhibition of 1876. Shortly after his return to Japan he established several
hatching stations at various points. On June 9, 1877, he received a supply of eggs
from the United States fish ponds on the McCloud River. A large number of fish were
hatched out, and, as may be seen from a communication received from him on April
12, 1880, lived (for at any rate) nearly three years, at which period of their life they
averaged nineteen inches in length. A drawing of one of these 3-year old fish
accompanying his communication furnished a magnificent illustration of the species. At
that age both males and females were ready to spawn and promised to furnish a large
number of eggs.

These results show clearly the ability of this species to sustain itself in remote
localities, and also illustrate the fact that in less than three years they are ready to
spawn and may at that age have attained the weight of at least five pounds.

Atlantic Salmon (Salmo salar)

The Penobscot River Station.—The indications of the successful introduction of this
fish into rivers even as far south as the Delaware and Susquehanna, and the great
increase which has already been observed in its abundance in the Penobscot Bay, led
tot he determination that the work which has been intermitted at Bucksport should be
again pushed forward.

Mr. Atkins was therefore instructed to arrange for a supply of breeding fish and to
extend the operations at Bucksport as far as practicable. It having been clearly shown
that the salmon could be readily confined in fresh water ponds from June until
November without interfering with the development of the ovaries, Mr. Atkins selected
Dead Brook as a good site for the inclosure, and a convenient location for a hatching
house.

He secured in good condition 264 salmon at an average cost of $2.16 each. A heavy
rain fall on the 17" and 18" of August caused a freshet in Dead Brook which resulted
in a considerable loss of fish, reducing the number to 9. He commenced to take the
spawn on the 24"
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of October and secured 211,692 eggs by the middle of November. These eggs were
distributed to the State commissioners of New Hampshire, Massachusetts,
Connecticut, New Jersey, and Maryland.

The reports from these States show that 180,000 were actually planted, principally in
the tributaries of the Merrimac, Connecticut, Delaware, Susquehanna, Potomac, and
Ohio rivers.

The work at this station will be continued on a larger scale hereafter, as the increase of
salmon in many of the eastern rivers has been very marked and the indications point
to the successful establishment of fish in the tributaries of the great lakes.

There is no more interesting fact in connection with the propagation of fishes than that
of their return to the original spawning ground at the expiration of a given time. The
young fish also hatched out at any point, will in their turn, seek the same place for
purposes of reproduction. Numerous instances of this fact are on record: thus, Mr.
Wilmot, who, for several years past ahs been engaged in hatching out salmon at
Newcastle, on the north shore of Lake Ontario, has presented to the United States
Fish Commission the stuffed specimen of a female fish, from which he had taken eggs
for three successive years, as indicated by his marks, which were apparent on the
skin. At the United States salmon hatching station on the Penobscot, Mr. Charles G.
Atkins has been in the habit of tagging and numbering the fish which he captures for
his purposes and which are released into Penobscot Bay when he has finished
operations with them. Of these quite an appreciable number of been taken in
subsequent years, identified by their labels. A still further instance of this is shown in
regard to the California salmon. In previous reports | have referred to Mr. R. D. Hume,
of Edinburg, Oregon, in connection with the artificial hatching of salmon by him in 1877
and 1878. In the former year he marked a hundred fish, letting them go, and the next
year he is said to have retaken ten of the number.

Schoodic Salmon?® (Salmo salar, subs. Sebago)
Grand Lake Stream Station.—Pains have been taken in previous reports to call
attention to the value of this variety of the salmon family.

The facilities for procuring and caring for the eggs of this fish at Grand Lake Stream
until ready for distribution, were much enlarged during this year, and although the
number of spawning fish captured was not greater than in previous years, 1,113,000
eggs were procured, of which only 11 3/10 percent were lost.

During their development 249,000 eggs were reserved to keep up the supply of fish in
Grand Lake Stream and 744,000 were distributed. The average length of the fish
captured this year exceeds that of any of the four preceding years, the longest male
fish being twenty-four inches and the longest female twenty-two inches.

Many interesting comparisons of the results obtained during the several years will be
found in Mr. Atkins' very interesting report, which is appended.

8 Landlocked salmon, Sal/mo salar m. sebago
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The first spawn was taken on November 7", and the spawning was finished by the
22" of the same month. The eggs had sufficiently developed to be shipped by the 6"
of January, and were distributed to the waters of many States, as shown in Mr. Atkins'
report.

Instructions have been given for the enlargement of the facilities, and as the fish
increase, in consequence of the large deposits of young fish, the spawn procured from
them can be cared for and properly developed.

Should the operation of the Commission increase in the future as they have in the
past, arrangement must necessarily be made for the establishment of several
supplementary stations for hatching the eggs of the Salmonidae. At present, the works
on the McCloud River for the California salmon, those on the Penobscot River for the
Eastern salmon, and those at Grand Lake Stream for the landlocked salmon are the
only ones provided by the Commission. From these points the eggs are forwarded to
the hatcheries of the various States, and the distribution and deposit of the fry is
effected largely under the auspices of the State commissioners. As, however, there are
large central districts available for the fish, where there are either no State
commissioners, or such as are without the means for further treatment of the eggs, it
has been thought advisable to look into the question of the localities, especially in the
Southern and Southwestern States. The difficulty, however, is to find an ample supply
of water sufficiently cold for the various species. The spring water in the south,
although palatable to the taste, is usually too warm for hatching and preserving the fry
of the Eastern salmon and trout. As one advantage of the California species of salmon
and trout over their allies in the East consists is their greater adaptability to warm
water, it is possible that this project may after a time be carried out successfully.
Among other points which have been especially urged as suitable for such
establishments is that of Huntsville, Ala., where a large spring in the town has been
offered for this purpose.

Shad (Alosa sapidissima)

The propagation and distribution of shad were continued in the same localities that
had been occupied during the previous year, and although the season was somewhat
unpropitious, the aggregate yield of young shad was increased from 15,000,000 the
previous year to 16,062,000, and, the arrangements for the distribution having been
much improved, a large proportion of these were transferred to outside waters.
Albemarle Sound Station.—Although anxious to continue the work, so successfully
inaugurated in previous years in Ablemarle Sound, it was not deemed advisable to
transfer the full equipment of hatching apparatus to this station, as they proved to be
somewhat too unwieldly to be moved with safety and certainty to such distant points. It
was also anticipated that the large deposits of shad made in previous years in

S. Mis.59.—lll
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the Potomac and Susquehanna Rivers would furnish during the season of 1879 a
larger supply of spawning fish. It was therefore deemed advisable to retain the
hatching apparatus, which had been remodeled for operations in Maryland, where it
had hitherto been successful. It was determined to rely entirely upon the steamer
Lookout, the services of which had been secured for the purpose, and accordingly she
was sent to the mouth of the Chowan River, in charge of mr. Jno. L. Saunders, where
she arrived April 11™. The season not being very far advanced at this time, the crew
were employed in arranging the apparatus until the eleventh day of April, when active
operations were commenced.

The equipment of the Lookout, as in previous years, consisted of six cones, placed on
the deck forward of the pilot-house, which supported a distributing tank to supply them
with water. These cones had been perfected under the direction of Mr. Fergusun, and

proved thoroughly efficient.

The rest of the apparatus used were the plunging buckets, also an invention of Mr.
Ferguson, the machinery for operating which had been much improved.

On account of the want of space on this small steamer, a hastily constructed pier was
run out from the wharf at Avoca, and the use of a small steam engine was secured
from Dr. Wm. R. Capehart, proprietor of the fishery, which was furnished with steam
from the boilers of the Lookout, and provided the motive power to operate the plunging
buckets.

From the 11" of April to the 14" of May the Lookout was moored to this wharf, her
small pump supplying the cones which were used simultaneously with the plunging
cylinders, a neat arrangement of pulleys having been substituted for the levers which
were first used to operate the buckets.

During the period referred to 5,295,000 young shad were produced in the apparatus
described, operated by the limited force which could be accommodated on this small
steamer. As this apparatus was somewhat hastily improvised and much altered in
details from that hitherto used, the reports from the station were looked forward to with
some anxiety.

After some time spent experimenting, Mr. Saunders reported that the machinery did
exceedingly well, and that the motion was better than ever before. The eggs were kept
moving nicely, and the young fish came out strong and healthy. He estimated the
number of eggs hatched to be at least 90 or 95 percent of the eggs placed in the
cones.

Of the 5,295,000 produced, 2,115,000 were turned over to Mr. S. G. Worth, the
superintendent of fisheries of North Carolina, who has always cooperated cordially
with the United States Commission, to be placed in the waters of the State. A
distributing depot was established at Franklin, a station on the Seaboard and Roanoke
Railroad, at the head of navigation of the Chowan River, and instructions were given
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to ship 200,000 fish nightly by the two alternating steamers, Chowan and Lota.

These shipments kept the messengers of the United States Commission constantly on
the road transferring fish to the waters of the South and the Southwest, besides
furnishing a large number to the North Carolina commission to be deposited in local
waters.

The results of the operations at this station were most satisfactory when we consider
the limited force employed, and hearty acknowledgments are due to Mr. Saunders and
the faithful men under him.

At the close of the fishing season, on the 14™ of May, the Lookout was transferred to
the head of the Chesapeake Bay, where she was utilized in transferring fish to different
points in Maryland.

Havre de Grace Station.—The two machinery barges having been remodeled, and the
lever attachment to the Ferguson hatching apparatus having been replaced, under the
inventor's direction, by a much neater and more compact arrangement of pulleys, the
space made available by this change was utilized for the accommodation of a large
number of cones. The barges were transferred early in April to Spesutie Narrows, a
station which had been occupied during the previous years, and a portion of the
hatching force placed on them with instructions to examine daily the fish taken by the
large haul seines and gill nets operated in that locality.

The first ripe female shad was secured on the 3™ of May.

The immediate charge of this station was assigned to Mr. F. N. Clark, of Northville,
Mich., but it was not until the 19" of the month that the spawning fish were at alll
plentiful. From that time until the close of the season the operations were attended
with great success, the number of fish produced at this station, under the chage of Mr.
Clark, amounting to 9,500,000.

Mr. Saunders and a portion of the force with him in North Carolina were placed on the
Machinery Barge No. 2, which was moored about three miles to the north of Spesutie
Narrows, not far from the town of Havre de Grace; but operations were not fairly
commenced until the 30" of May, from which time to the close of the season,
1,252,000 shad were produced, making an aggregate of 16,062,000 at the three
stations.

The disposition made of these fish will be found in the accompanying tables, which
have been arranged, for easy reference, both geographically and chronologically.

The Potomac River Stations—The force of the commission being fully occupied in
North Carolina and on the Susquehanna, operations on the Potomac were deferred
until next year, when, it is hoped, a satisfactory report of results will be made.

Carp (Cyprinis carpio)
In the report of the Commission for 1878 will be found detailed the account of its
labors connected with the culture of carp up to the end
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of that year, and especially of the transfer of a portion of the fish (brought over from
Germany by Mr. Hessel and deposited first in the Druid Hill Park ponds) to the
Monument lot, in the city of Washington.

The fish spawned in Druid Hill Park in 1878, but unfortunately they hybridized with
some of the goldfish that had accidentally got into the ponds, so instead of having any
carp of pure breed, there were about 2,000 crosses; these were destroyed, as being of
no special value.

The work of 1879 was more satisfactory. Six thousand young of different preeds were
secured, whereof 2,750 were planted in Maryland, the remainder being distributed in
other States. The number of fish given to each applicant was from twelve to sixteen.
The demand for the carp has always been very great, and the calls have increased so
rapidly as to render it doubtful whether, even with a much larger productoin, all the
requirements can be met.

The Monument Station.—The station on the grounds of the Washington Monument for
the cultivation of the carp has been maintained with great efficiency during the year,
under the continued superintendence of Mr. Rudolph Hessel. Much labor has been
expended in improving the walks, banks, and ponds, and in planting ornamental trees
and shrubs, including the introduction of quite a variety of water plants, as pond-lilies,
&c.

In April, a telephonic connection was established with the ponds, which proved of very
great importance, giving to the superintendent and watchmen the means of
instantaneous communication with the offices of the Commission and with the police
headquarters, this latter advantage greatly adding to the safety of the property.

The larger pond, to the west of Executive avenue, which had originally been one, was
divided into two by constructing causeways from the island to the east and west
shores. This was done for the purpose of enabling the contractors for the white house
lot sewer to prosecute their work along the northern half of the pond without being
interfered with by the water; the southern half was accordingly kept filled while the
northern half was empty. This has been to some extent a source of inconvenience to
the Commission, but has greatly facilitated the work connected with the sewer.

During the severe winter the surface of the ponds was frozen, and the use of the north
pond for skating purposes was permitted; the east pond, being filled with fish, was
carefully kept undisturbed by means of placards forbidding the entrance of skaters
upon it; no difficulty was experienced in maintaining this regulation. From time to time
applications were made to have the north pond flooded for the improvement of the
sport. Unfortunately, the inlet pipes, being near the bottom of the pond, made it
impossible to allow a discharge over the surface. It may be a question whether, when
the supply of water for city purposes is greater, it may not be expedient to have at
hand the means
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of surfacing the ice, when much cut up, with a fresh coat, for the benefit of the skating
community.

The Arsenal Station.—The pond at the arsenal was, as before, in charge of Mr. Elliot
Jones, chief clerk. The scale carp were planted in the pond, and the few young fish
obtained were duly distributed.

It is proposed, with the consent of the military authorities, to extend these ponds
another year, so as to render them more available for their purposes.

The Druid Hill Park Station.—The United States Commission continues to be under
many obligations to the commissioners of Druid Hill Park for the important facilities
afforded in the way of propagating carp from the parent fish, placed there on their
arrival from Germany in 1877. New ponds were built for the accommodation of the
fish, in part at the expense of the United States Fish Commission. They, however,
were not ready until the latter part of the season. Had they been prepared earlier, the
production would probably have been largely increased. Distribution of about 3,000
carp was made to the citizens of Maryland, that number constituting nearly all of the
fish found upon drawing off the single pond, which alone it was considered expedient
to lay bare.

Transfer of German Carp by Dr. Finsch.—The importance of securing a fresh supply of
the best varieties of German carp for distribution throughout the country, induced me
to attempt a renewal of the stock which had been brought over by Mr. Hessel. |
therefore gladly embraced an offer made by Dr. Otto Finsch, an eminent German
naturalist, to bring with him, on an intended visit to the United States, an additional lot.
He accordingly ordered from Mr. Eckhardt, of Lubbinchen, 100 Mirror carp, a year and
a half old, and from six to eight inches long. These were received in four coal-oil
barrels, each containing twenty-five fish. They came over on the “Lessing,” of the
Hamburg-American packet line, leaving Hamburg on April 23, and arriving at New
York on May 6". The total loss of fish on the passage was 77, leaving only 23 to be
sent to Washington, where they were delivered to Mr. Hessel, superintendent of the
ponds.

A detailed account of the circumstances attendant upon this transfer of carp will be
found in an article by Dr. Finsch in the appendix.

Codfish (Gadus morrhua)

In the report for 1878 a reference was made to the successful hatching of codfish at
the Gloucester station. For the purpose of determining the possibility of transporting
cod over long distances, a small number of the young fish were forwarded by express
from Gloucester to Washington, arriving January 26" in excellent condition. These
were placed on exhibition in the rooms of the Committee on Appropriations in both
House and Senate, and were also exhibited to the President and Cabinet. On the 2™
of August | went with Mr. Ferguson from Provincetown
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town to Wood's Holl for the purpose of examining into the possibilities of hatching cod
at that point. The indications were strongly in favor of the success of such an
undertaking.

Striped Bass or Rock-fish® (Roccus lineatus)

It has been a great desideratum with the Commission to find a locality where the
striped bass, or rock-fish can be obtained for purposes of propagation by artificial
means. | regret to say that, so far, the success of the Commission in this respect has
not been very great. During 1879, however, the opportunity was offered to make some
experiments of this kind, which proved to be highly satisfactory. The fishery of Dw. W.
R. Capehart, at Scottish Hall, Albemarle Sound, the seat of the shad hatching work,
furnished on May 6™ three large females with ripe spawn,t he eggs of wich, when
stripped, filled about twelve one-gallon cans. The eggs, when first spawned, were pale
green, slightly larger than those of a herring, becoming after impregnation somewhat
larger than the eggs of the shad. They were transparent and almost invisible,
excepting for an oily globule whereby the presence of the egg could be detected.
These eggs were placed in vessels used for hatching shad, some in cones and others
in floating boxes, the period of introduction being midnight of May 6. On the morning
of May 9", almost all the eggs were hatched, showing a much more rapid development
than that of the shad eggs under similar circumstances. While the eggs were thought
to be somewhat larger than those of the shad, the embryo was considerably smaller;
although with a disproportionally large sized umbilical sac, they escaped readily
through the wire-cloth used in the propagation of the shad.

A number of the fish were sent to Washington, and some to Baltimore, where the fish
were deposited in the hatching house of Druid Hill Park. They proved to be much more
hardy than the shad, as shown by the fact that some of the young were kept in a tin
pail for ten days without change of water and evinced no signs of suffering.

Transfer of fish.

Marine and fresh-water species to California—Upon application by the fish
commissioner of California, Mr. Livingston Stone was authorized to undertake the
transfer, in a car specially arranged for the purpose, of a series of fishes and
invertebrates, especially of striped bass, eels, black bass, and lobsters. The principal
difficulty was in regard to the saltwater species, for whose benefit it became necessary
to carry a large quantity of salt water, with which the supply in the reservoirs was from
time to time renewed. For some weeks before starting Mr. Stone had kept about a
thousand gallons of water, by the end of which time it had become perfectly clear, the
dead matter having settled to the bottom. It was a matter of some difficulty to procure
striped bass of sufficient size for the transfer. They were, however, by permission of
the New Jersey State commissioners, obtained in the Navesink River. The lobsters

9 Also Rockfish
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were secured from Messrs. Johnson and Young, of Boston; the eels were furnished
from Albany by Mr. Seth Green, while the black bass were sent from Charleston, N.H.

Mr. Stone started for the west on June 12", and after various experiences arrived with
comparatively little loss of fish at Sacramento, where some of the fresh water fish were
planted. The striped bass were placed in the Sacramento River near Martinez, and the
lobsters were introduced in the water at Oakland wharf.

The details of this trip will be found in the appendix.

Transfer of carp from Europe.—The result of this experiment, made under direction of
Dr. Finsch, will be found under the heading of carp.

Tables of the distribution of fish.

In the following tables will be found the record of the distribution of shad, arranged
first, by the successive dates of shipment, and, secondly, geographically by States. In
the report of Mr. Stone is detailed the distribution of California salmon, while in that of
Mr. Atkins are given the particulars referring to the distribution of the Penobscot and
Schoodic salmon. The shipments of carp have been so small, comparatively, as
scarcely to be entitled to a distinct tabulation. In the next annual report | hope to
present a minute statement of the entire history of the introduction of young fishes into
the water of the United States, so far as the agency of the United States Commission
is concerned, and that from the earliest dates. To these | refer for any deficiencies in
the present account.



XL

REPORT OF COMMISRIONER OF FISH AND FISHERIES,

“BRn[ 7303 ROUULIBRTOS * AL °) |*** J0A1Y eomuang |- JoAly aequdery | Juieoo prorpey |+ -emeqsry | 000 '0F 000 ‘003 seeeressesseopo| 8 A9
v {jIven fempoaen) '
pﬂﬂ@”@vhﬂbﬁﬁ.ﬂﬂhﬂh tttttttttttttttttttttttttttttttttttttttt LR L LR AL L L LT T rm.q_.-ﬁ-g.ﬂﬂﬂ—ﬂwm tttttttttttt ﬂgﬁﬂ.ﬁm +++++++++++++ ﬂﬂv&ito ﬂ“
1111111111111 ﬂ_.m-__.o-. ..ﬁﬂ.—.—.ﬂ.m Q.—hﬂﬂ.—ﬂﬂ—.ﬂs e hﬂh-‘ﬂ.ﬁvﬂﬂqﬁé FErnprs suma ﬂhﬂﬂ-mﬂﬁﬁ. P .G.H-.._.... Qg r_-._.ﬂ.ﬂ Eansﬁ EmasdE gwamae ﬁm_.uu. mﬂ
BAPOOS TV L |77 A0ALY URALYD) T HUMD DOWLg (ttTeTneee VI0AY | reETIore) Qe | 000 'L 000 ‘5L e 1
IAALY IDAIY
------- aﬂﬁﬂuﬁuﬁ.ﬂm .ﬂﬁcﬂdﬂnéﬂmﬂn _m_. 00&99&#&..-#6..—”_. ....o-;..w_w-._.g.-ﬁ.n-n- ..-.+a...ﬂ_m_.hsw _..x-_”-“mh. _ug.m_h_ E=sssssmmess s n-.m'-_-_-. NN
......... GIISE L P |7 COOTXOR JO JUND |TTTTTT I0AR] PBA |*TTTT Tt mueRoep ...:Enﬁe!ﬁ 000 ‘nat anp'ger ettt ooptctc| 83
..-_.._.-.-..m..ﬂ:m _.Hﬂ -E. La ﬂu.-.ﬂ-.qm G.U_—.E.ﬁnH (EE T IR h.ahr_m.u._.ﬂ—... ----- ﬂﬂ.ﬂ.ﬂ“—ﬂ. .__ru.uﬂ-& T T Ty Q.—v ﬁg.ﬁ_ﬁ-ﬂ _uﬂ‘._ .EH - .- Q.—v - n-_pﬂ
EH—S}W..&.. h uuuuuuuuuuuuu mu rle=nn H.S.Hu H_.@ﬂ.m_n_.m_ rerrae A_.P:O.uﬂ.._ﬂﬂﬁﬁ EmwamspEEE D.ﬂ.::._.. ﬁ__ﬁ—ﬁ.gﬂ ﬁg _EH FEEEIEBEE ﬂﬂﬁ-hr.ﬂ- m__.ﬂ
{samar gy ) A prag
||||||| .G.uﬂﬂ._um .m..-...D. .H@n-pmm .E.mrm &ﬂo b AR mﬂH—MH H._w ﬂh.ﬁﬂ.h.mm _.m.”uwvﬂ EEEsEEIE RS DHH.-- H_ﬁﬁ .g.ﬂ Eﬁﬂﬁﬂ - .ﬂ_uu-:._.. “.N
s+er pooSof (g f |77 WeO0) O[YWB[YY | PULOG GINIBGY | -GELY [[RH YOpUOg |Teeererer op****| 000 08 00009 it e
‘Tpned U s 53
atom i du udyey
wys PO .mm._% fxo
¥oodes 000 R A et aattel | || putaatabeael ] Rt bt R e IR e Tt . 000 's7 “Q8LY TM¥H 49023 | 72
...m_wnm..uﬂ. B. "‘puoogy aogﬂam T .—Eﬁm awnuh :Eﬂﬂﬂﬂmﬂuvﬂ B au..w L w, 000 ‘001 e R o
............ op- .:1::::5 Afresseesn et gpedte e S g S e s aaenes gpe 000 %0 000 ‘001 seenssresess gaoAw | 12
¥n0d W QINOT OF ;
alom pase dn E__ o0
mon s pro up
¥ lem Eanm BIEL, | dTeaseassnees op-e s J0ALY ORDaL |*==- JSATH JOSLT, [t aﬁpﬁu&—aﬁ semssersese gpeess .M 000'e3 meersssnesaes gueees| 32
"+ 20de], WO, | WeR0() SUNYY | UG BITRA[Y | -USLT MUH _Esw seseeserere ppU=ttl 00009 0008 [t 0|
3
T ONEUH L)) | T I0ATY THA mmmn. UL €0 MUETU AL QDN | -m=nesree op="""1 000 ‘001 000 ‘00t ﬁ:.m _.EH_ xe0g | ¥
LR R R .ﬂ.w EEES EERETE T LR L .O.m rlamsang gma e .G_.—u_....u-. teAEms R e Qﬂ.ull cab Bk s a.mw - ﬂvg-ﬁ-h Sﬂ._.g a qu”—n_br.‘p_’ .—.N
*ATa
T MBADION, YL (7T PUMO0Z 0TTUIGY |"*" 7" " I0ARY U, |*ttCT JUTOR ARIOY (=== "= op*"~"| 000 '08 000 '0¢ “0VLE TBH 121095 | 13
asas Q.mv ............ Gﬂ- |||||||||||||| Au.—v “|rrmmmaas M- ........... _..-m_._..lp gﬂhab S@.ﬁ_r-u EEdmm awmw ‘n__r.-ﬂb_.ﬂﬁ -_ﬂ
...::....EhaHEPH -10a1yf 1eaq odey |- BOWY 1S (17T MWEIRAN JYAN] [ op--=| 000 '0% 000 '08 EEEIIEEES op | 13
KFG
SeRSSTMOAL S |7 TR} SRUR(TY [T PURCY OJMOIQYY ["Temtt ottt RIOAY [rromemeeees op* 7| 00r'0s 000 ‘05 TTTTTTeH qro0g wma
L
il upoay ‘L0
Jo {006 S BafIE ("7 CTC OXEUH L) 1 PUROS OQIEWRGLY |*7 " I0ATY SHOWUOY |*<** "=t UOPRAL |--euyjore]) QIop | 000 ‘00l 000 001 (8L [19H yojoog | 81 “dy
—jo fiomquy, "meLy -goe1d 10 UmOY, e |
BRIEmOY —J0 . (HibE G jleuriuag)y woyn
ed1eqo wrIajemeLT, WIS wuwgasrg | d
45§ JO TORROpOIIAT —sQ Jo awqumyy

.%Eaﬁa puv yely Jo .ﬁwﬁaﬁsﬁnu Eam. panrun 9y fo woneanp
Lapun PRy ‘nndn) ap Eaum pup “5 i foacay wouf ‘GrQT 11 annp 0) ‘giQ K1 puAR wouf apon poys Hunof fo woyngrymyp fo pross immfiojenoayn—1



XLI

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

TP
10% qeQ puw.ay]
0P £ PIS0ED ULI0}E
£ABOg  popsl)
anj M[ojIoN W)
Jomeape 4q peddigg

n. ‘N "o}
-Fmumpay Fupavag
I07jU pafp soue
-[oq ‘uoppp gy Jut

-IEIL G10j a7 pEIp
aIow g ‘uifRoetg
duracaey elopeq
pedp 4sy jo sUBD g

sEssres=sseam .Q.Mv =

NCTSRLLOTINS 0
N Rt

T umpany T

..nnﬂﬁ...ﬁﬁ#
...... in—
S
L
-

rresrmsnmnns = D—w EERY

wurnd) H I

ssssssrsssasins

sasssan

sEssamssEsaRsEEmETEY

O 7.
- -guepAL 0 D
neastii BULIL: &
-~ PIBAPOUAY Y F
Wi L

uﬁﬁoﬁm—om AD
20S¥ T WoJ,
F OR8LH T D
Rl 1LY 1 BRI
PAERPOOR Y L

++=+=s - WU T
cummarm et op-*
T PARAPOOM VL
sretes U0 CE)'S
ses s B T
L L OJn-_m H— D

T MRADOOM VP |
=== -qorde] Wy, [

R e 8..0.

srassmmErwe =

o ST Ao
“IRal]
AR MBSV I
S ADATY TIQUIBIE]
LAy
20 [ o)ugamooyn

fRasssssaman

"t IAR] WEAOY))
ettt JOAYY JOUlT

s I0ATH VINRE AL
-e0c IJAIT SUSUDT,
-apary wddssss gy
=t ALY UBMOYD)

sestieseasns gpeees
cvasimnenoes gpeees
ceemresesaaes gp e
17 Joany wBs0Y))

- J0ANY svdmamog
rerer IDATH 00pIg

-++* JoATY TEMOGD)

T JGATY WBAOTT
J00IBYH ToyEALIuyL)
*1 I0ANY UEMOTL)
-+ IDATYH EUCWTIY
T puneg ol g

PUnOg OITMIH| [V
T I2A1Y WRMOYD

e AR 1| Il
“TCONTORT Jo jnE

“opet

A T A

op- T,

srmsssnmmsssr semmws

EErmasa Eadn B S c._..-.tt.

- 20ary wB1qroo],

==+ Joary SqmqY
=" IBAYY YR0IU0))

TEETETET dRaAly v

a_...:
..... SRR
e ..thn.v .ﬂo:—.mww
I I0AN ¥NTSB AL
Bl
ok hu_b_u.u.m.—__._u_umh

..-oou.—.uavﬁ HQH&
“e- - - JDALY BEHIAT,

‘Woaxn lesspunoy
Tt Uyeal) monney

AR R AR RS RE RS eE S

+ IaAnT YesoqjoN

I9AL] JNCAKIL

- - TOATY ULLISOIE

TTUTIaANY MORE
1903

@0 [ 9 UBUEJOILN

..... A0ATH ufypex
=+ J0ATy Sesop0N

Erssrmm g .

s yaRIr) WOUES
..... Joany sedoon
“IBAN] JNVEANDE]T
- Jeary sadmuaryo)
“sestt TDALYL OBNAN
e IAAN] GHOTEOY]
-IDARY I91eA OB
T3y

@OTOHOO[ON D)
L B ]
TTTTTTTIoAny oYl

*10Ay JresFN |

ceesteesiguqmne]

B —

UBIpLIafy
weeessssiast gy

afmpdguomm 18

#rsmsanEmn

cemeeessieet gOOAY
SEnATRTaT SOOI
Eab op
temaeeeessssgp oo
“eessenananes gpiees
cmessssens gpees
- Jusrolo peol[imy
IR AT

e L L T T

TmpaRng
=2an ..nﬂ.ﬂ....:o X
s el gt

T mp ey
IR ...

==+ L1nqeneq 169N
“uolmg AvamoyjoN

LR T Y ]

:...:::.q.si
- -yoang) wig
o P
Leamonas i et
......... Sl
P
T O EL TR

senes gpree
e D

EesassmE S -.v_v. S

= op

R |/ it

rfamssssesan s

wlrasssssmsss

L mn&_.m_w.ﬂﬂw_.ﬁ
ﬁ.—-.. B

- ewEqey
Byl
s

| BUNOTE) Qhi0N.

ianama

sEwrws

mmm

ieBamsmEmE

....... enesi ey
“reunole)) HON

smmms s eEssis s samy

feesnes gpeee
smsseress - gpre

seenmes gn e
cessenes guurdarg
sesrmresees gp o

EEE

- ﬂﬁhgw
*em0IT) TUOR
seensees gpuBais

B L LA T L]

"guIOInY THON
“*gujjore;) qinog
Bidy oSty
reeeee - urdiont)
" QUTiOTe) .—e.ﬁ
s

........... .
M i o

Amssmgammna op-**t

§§§é§§§§§§§ T

Y
=

=

£8 24

-
SN

gdgddd

Lol
i

000 '8
000 5L
000 ‘6L
000 "0ST
000 ‘09

000 ‘09
000 ‘0T
000 ‘00T

000 ‘051
000 6L
000 53
000 ‘00T
000 06
000 ‘001
000 ‘02T
000 ‘o9
000 ‘09
00 '0F

000 ‘02T
000 ‘0%8
000 ‘00T

EE,_EH
000 _c__-u
00054

000 .ﬁn

000 ‘00T
000 ‘001
000 ‘001
000 ‘021

FmamEr m AT

sEssssmsssEs

e

semmes awaw

remssrrsmsna =y

L) [P —

sessaa

o017 oTH[rg

Bavocommnae " EMAY

FssEmmaEEmEES sE s

ssmsstsmwmmnn

ssmasrseennr gh.q

sesssmremmana
ammmmm ey

femrrsisssssssrsraaan

swasssiananes e

op---

Temesssesses gpieee
sememsamasar gpreee

rrEssssmEEEe s D.—' a8

sssrssassmans Qﬂf-.._..-.

sEmsmmsmmmmrmn Q.ﬁ.-...

sassssacenaes e

sresassasesss gpytees
..... i op -
rreressesesss gpeees
rrmereamawm s Oﬂ..u.

...... summmes g

srsssmsssaEss Qﬂv.tta

op---

e
sEmmEmssssEEEERSEEE S

ErsmssssmsssEEEREEE

£

o0 ag 3D oD og D0 of O o 72

o e - -

CICICT MMM MMM

srmbisnasssslrenasssnnssasnn ...-.-..-.4 ﬂH

Sn i ) % g 1
-n ﬁ
||ov!s¢i.¢¢-.ﬁv-¢t|
tereesssirens gpoees

s Ll
TeSt RSl todpes

L
1

-



REPORT OF COMMISSIONER OF FISH .AND FISHERIES.

XLII

ssmarEmavEs

000 ‘001 000 ‘001

tﬂvg.ﬁlhwﬁllt = LR L LL ) gﬂvl !!!!!!!!!!!!!!! gtlv LE TR eﬂvIOO -Qo_-i..o_-...‘__. ﬂ‘n... (AL L LR L] Ll g-iro hh

puw wSﬁWE_:nD ............. op °7"JAAn] vuaeeubeng | SAoLEN opusadg (coee e op | 000051 000°0ST | 8s.0uu) ennsadg | 07

- .ﬁ FrEIEESRRERE Dﬂ_:l hm—bmﬂ—u-—tﬂ—.—nﬂ—ﬂ Jm ...... ﬂm—h.ﬁhghﬂ ----------- a.—u.-.. * s_u.a ............................... a

T _._uanado_ﬂ“F,,QH ............. 0p """ Jaary exowmodog |ttt OLABAB[BYAY | 0pt et 000 '00T 000 ‘05T B : S W4

puciidepy

bae anng poauag -roee ettt ov..:..anfnnqﬂougm BA0LLuN ousadg |-w-oeereeee gpeee] 000 ‘06T 000 ‘081 saoLme) enynsadg | §7

(1 TRRE RR LR EELCEE " op - Mc—.__.ﬁ_..m._..ﬂ.—ﬁ.—uch_.. femran ﬂuﬁﬂ—.bﬂﬂ 000 _A_ﬂ B Lt CeEE R T T A ¥

héaﬁmnm "B0q(, |- Seg oxradusan() | ~a0apy 000 URy [Tt MOJTag |****"" " areMepq | 000 10T 000 ‘02 E_.E.Em onusadg | ¥7

ae . ﬂ rlesmssraaranmy H' h@.?_.m Qﬂns.ﬂ.d. H_Hm - Qmﬂs.uﬂ ﬂ..ﬁw - -__uv +_ §.E T we-lsssessss NN

............. Q@.ru S_Vﬂ_ﬂ an .:.ﬂ—w H.m-._—_._.Mﬁ Gﬂ—.—u._q—v.—wﬂhu EEL T ﬂmﬂnuﬂm hﬁ»—..z ssss EsaEEE O—.- - g;i . T R Nﬂ

------------- .@m. - ey .—H.—_HE-H-" h@b.-m g.ﬂ ﬂﬁw mmEm u.—nﬂ—.._.._n..—” H-.w.w.z P n-—w g _a samamm = - LT L] Ermans g

Hggﬁﬂqﬂdﬂﬂwhﬁb.—wﬂd - ,BnﬂﬁHﬂ. hnv h.ﬁ.ﬂ_mu ..oo,hf-b__ﬁ Qﬂﬂh@.—ﬁa ﬂ._HA—_H——.__.cu hs.wH imEssssEEs EOH .ﬁg.s §.§ ooooooooooooo .OU - Nﬂ

_puw simygpajay |-+ Seg E_E_HSED Toany vumeranbing | ssoLmsg opyureds |-+~~~ puerdrepy | 000 ‘001 000'p01  [-smirreyy onnsodg | 1z

g " : «t1+hﬂ—-#_um0—”—g~ﬁ_u .......... E.ﬁﬂ-._.f\ .-..onlo-qno.ﬂ.ﬂv "a gﬁ-ﬂw frr ErrareAs|eesssEssssrEamETmEn s .HN

ooooooo ; ﬂﬂ”ﬂ—.ﬁﬂ”ﬂ#g S_HDHH .“O_ h_.._u._“.“— .oooo.h@haﬂcﬁﬂkﬁ ammssmmans- GE‘R—.HH :-.:-.-.:....W«WD.H a_.x_..__“—ﬁ g_ﬂh- R EER s EE s ﬁ.@-.: _ﬂﬂ

pue sajeg Pty |- Aeqy oxeeduseq) xoanyemueqenbeng | eowry op AT 000 9% 000 ‘c3 “suoLrey onnsadg | 1z

ttttttttttttt q - P eEE e A.—ﬂ-...a..ﬁ.ﬂb.._ﬂﬂ.ﬁﬂmsﬁﬂ——ﬂh L LT ) w tleas g-ﬂ EERE R #alisssssssssss s mm s g

- Em'..- ------------- Q—w...>:.:Hm-_bm.ﬁ.§.w FEEsEr am Qﬁ - E,E ................................ Dﬁ

............. op-- T IRAL OZ¥ X JOoALY @Ujd)W L wn—._w_m.mrun_ _—50.—._.53& 000 '0¢ deieha ol bl [ awlobe bttt o et C et T 1 v

smanme ﬂm._.._H..m.hu -------------------- T 1ALy 1L .hﬁﬁﬂ__uﬁ g.._g A.—S«b_.._ﬂ I.FEHQZ. ﬂ'—.—ﬂmﬁmm 0z

TErEEE L QH- TEr lssmmns dnmEsan Qg...- amw .HU_?_.M* .—._.ﬂ_ r.-“_ AW ﬂ.—w—.—dﬁﬂ g_gﬂ -..-..._..“.-.c - . ﬁ.ﬁ

uuuuuuu ““.w.mg-m—w:-m 8“@? an h..:ﬂw ttt.—t-gp.ﬁ Dsnﬂm EE T G.—.Sﬂsﬂ §—8H g gﬂ L L LR T ‘ ew am

pus §Rjelg u@._ab ............. oﬁ.:....atﬁuqqqagamnm -smore )y onngadg -l 000 '001 000001 ["Ssolrs) opusods | 61

srazammmawmes: man t |edmemrees e Uﬂv. alees H- ------------ .—_#H-H.ﬂ__H o Gg-ﬁm._” macwm szssssfesmemessas - ﬁ_ﬂ

m._.—.nm .uH ) e .umv ==s huf:u_ﬁoﬂuﬁﬂﬂﬁﬁ rman semaans OMdbﬂm immssmae - Qaﬁ.ﬁn.ﬂ oao»@mﬂ srsss e Q_ﬂ, 1 6L

Eﬁﬂdu nao |- fog oneedusang |- " I0an 0dImODAY | - Arnqsyeg |- "1 000°0ST | 000°0ST .muaszﬁsx_m 8l

ammEmsaertes gjeea]=sdEs -} Tﬁ.—._.ﬂ.ﬂ .J.Q_E_.Hm—zﬂﬂmv—”g S | IEEREE Qz-s DT T | AT

oh_qﬁmﬂmm ..”H_HM—_H ------------- .Hv “.DEQ QU.—AH = gmgmdbﬁ-ﬂrha & g—..—_-s sansﬂ llllllll memae ﬁ. e hﬂ

R pus 823e33 poptay) |-~ Leg exwedesoq)) ‘10any sTmyyonbsug ‘suiiee) eyusadg 000 '00g 000008 | ss0LT8N epusads : of
wﬂrﬂﬁomo._.j@c_u
000'08 uq [Te ‘nony

IpUod poq wy qsny |ttt SIIECACL |TT0C DAY WRMOTY) | I0ATY IMBAROELE |ttt TMULY (- *eTuran A | 000 '08 ooo'locg ottt RA ___._o.:oz ¥l

e | " pUnOg oMLY |*TC IBARE YON | *==*+*puag dao(y .aaﬂEﬂUaﬂoﬁ 000'00¢ | 000008 |TTTTCC R

POOM W LO[AY]Y, |"CTJ0AIY @UAMO]) | JDATYH ABMOON [ceeece AsamwpoNy [ wmdn g | 000001 oot [Tttt e0Ly | g ady
—j0 Aogn _ wd | oym
T jo Lienquy, meang «ooud 10 TMO], Dy | sgrapno —_—
e el od1eno u Jagemeay, s UIYM V[ bl
"8y Jo uopjonporyuy —Teg Jolequny

"penuriuo)—6 ‘G181 ‘1 aunp 0p ‘GLQL ‘O1 134y wouf opow poys bunof fo uoynqrysp Jfo pacoas porbojouosyg—7




XLIn

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

1R ALL
aq) 0} o[rassmEs)
moty 11 3uiyel
e[IqAa pAp Usg

JO UWED mo jo JEH |'°C

L

LEE TR L ]

- .H-Q.u iiiiiiiiiiiii ﬂ.ﬂ mmr rms s .ﬂq_u.—o d'@bﬂ proiﬁﬁ.itt‘% !!!!!!!!!!! %.._.:-. §¢s
remesenes .O_. i ha.h_.m__” 4_Hn_—mwnnw:ﬂ R (4T B0 (N mopeaI(] """ """""" op-tT .E._u.ﬂﬂ
LR T a.—-v : Hn—}.—..m QEPW”E.H- OOOOOO mng—u—.gnanh ttttttttttt °§oocc §-mh‘
E__,Enuaam L_F 0 " IIALY 010 “ToA PUSLIQUIN) [+--"" " " SAYSEY ="+ e6B300aT, | (00 ‘001
- - Q_.v EEE T m- ............. ﬂ -.o.aa.gﬁ—n_n .FhOAH semrrmTaras nvﬁ-.....o §_§
ttttttt ...—_u “M.—._h‘hﬂﬂaﬁtt .:..:-:...Qm-.u.: semamn Oﬂ |.ﬂ-—ﬂﬁw— Eﬂ.ﬂm .|...._..:_._.|...=_—v.:. gﬁaﬁn—*
PWE BT pAIU( [~ooreececeest op " Jealy eudTRenbsng S0 egusady oo oo op “**| 000 ‘008
I 'HR[YAuy soq, |- Leq ﬁsnﬁﬁo JoART YIF [**70o0 T HOII Tt pURLLIERY | 000 '003
op rr|eeeeetaeies * goany oouuT (e o PIBOOI | oeenereess op | 0002
ooooooooooooo Q. ..ooo...lu..-l...uuu..QH— - = ﬁ-.@ - itnnuunﬂﬂéﬂdﬁaw .|l|-|.|pn.9_—'.l|u §.@H
| i oy ] [ BTt 0P Tt ARARg ARUTEAY [Tt OPBIO(E [ [T TTTTTC 0P Ttt| 000 0L
dsssss e as aq lllllllllllll ﬂﬂ...«..... - -.-..HEU ..PFA—U ||||||| ﬂ&ﬂﬁﬁ“hﬁ*ﬁ ¢¢¢¢¢¢¢¢¢¢¢ gq.t.—..— §-w
AR - Q._..' EP_M !ﬂﬂﬂﬂh.ﬂv ...... Hmﬂhn—.ﬂ.ﬂu:ﬂ.‘ smnasan g-mﬂﬂm ........... —..'—' - §.ﬂ

LA EEEE R TR L NE] a.v LR IR Ty ER L LR Qﬂ—.il- cll'tl”ﬁ"—.ﬂ“ﬂéq raam samasmw -.' LR L LT e‘.lﬂt gg.“
1...-11-..........1...9.‘.- -= ELEE R pﬂﬂ L T H- B EE R Sﬂﬁr—h-._h _:..-:..u__..:...__...a.ﬂ_.t.-.c g«ﬂ
R L Ol | il b oAty OUS0DN |"JBALY POOAUOYIO) | BB POOMTONG] "=~ op -t 000 '3
uuuuuuuuuuuuu Qﬁ-»ai o Bbhmg—ﬁﬂx-—q EEH@-@: sesmemmes ﬂ.taam rmEmssms . Qﬁ.aoi g%@ﬂ
ooooooooooooo a..ﬁ.c.. PR .—u_b.._.uHOﬁ.ﬁn_U_ 3ﬂ.mhn— ﬂm. nm.—ﬂ: [ —— uﬂ._.—w—uﬂm . D,_m-....."_ ﬁg_ﬁ_

- - nv.mr.. |||||||||||||||| ﬂﬂ.aqo . .H@ﬁ..-dﬁ. hJ..D_._H_m issnssmma ._.—._H.H.Uk.nﬁmm Tmm s Qvo..ot. QS .ﬂ.ﬂ
EEE EE qm'.__._._.. semssssEErEs s ﬂ.mv._-u. ...-.....hﬁ.mpﬁ HHDEH..Om FESFEEEESEEs .v [ WL L L LEL L Oﬂ_....- gn_ ..u-
ooooooooooooo O@.Oi - o o...ﬂﬁo:.. .Hwb.ag._s.ﬂ Qﬁ .M—H_En'g.__qm .r.....-l:--ﬂﬂv.-u §-ﬂﬂ
------- 1o|-nuﬁ-_mv.| ..l...Hm.Pm_m WE#—HH ...--.o.FQ_P-HQHnE s .ﬂﬂ.ﬂﬂ.ﬂ.—ﬁg simsrmrEne . Qﬂoooo §_ﬁ.ﬂ

I9AT
......... Eﬂ—.—ﬁ.ﬁ-ﬁ- cmmmmn .HUP.EG“H!U Qﬂ.ﬁ.ﬁu Q.‘ EﬁHﬂ ottoocoo.ﬂ&hﬁ—a camasema § §.g
qﬂ nSﬂmEEb ?mﬂ._onﬁanu Epﬂunnﬂanunnm **"BOBIL) P SIATH |-**""" "DUSIAISI | 000 '0F
............. am Emma é- srssssmsnnaas —v .-..oéﬂ—mo—ﬂ_—.ﬂﬂm ressmarwaan O@_.....- _.ag...mb
............. o_.”.: <ct-J0AT O AL |*+**** IOAR XOBLG |17+ " quowpald |*+ v+~ 0p=-+| 000 ‘6L
Eoren .__n..__.w_mE”nH..H IeAly [MUSESI | I19ARy J9MEIRQY [*°7° " T TUWRMRLT |ttt LRSSy | 000 05
‘a ﬂsﬁwgmﬂp ttttttttttttt bﬂ. e hgagm.ﬂ?z sams ....ﬂ-ﬁgg ----------- -v.m'.- §w8*
------------------------- Qﬂooao HQ.PHM ﬂ-ﬂdﬂa N LT T sanlismsmssanas Q‘.- - %-8—
.n_u_ﬂaﬂunm.ni_.,—. TrerTTTTTUUORTTTUICt JAAn SefpuwEeug |ttt nksaﬂu_: ........... op*="f 000001
uuuuuuuuuuuuu .Q.mv - - .bga.—:—c FEEYER smmmmn Hv . R TR T TR T is|lesnmsnnnans ﬂﬂv.;._.. S-..-E.H
PUTAIEY

_pue sayeig poiun ,.?maau&!ﬁu aary v onbeng .nnﬁﬁaﬁﬁﬁam srrressssts gDl 000 (002

op* *+ Jaary[ amsan) | -+ * oIy wasae)) [*r----- af[IAUan) [==- e op | 00009

T neqdurey maoy |- feg oxvedesayy) |- Joang aneayy) oot 00w | -t pURAIRE | 000 06T

¢¢¢¢¢¢¢¢¢¢¢¢¢ v lE_g‘E“-ﬂaﬁq .llllnhEE ﬂgu LR LR T 10§ oo!oo‘ii‘-nam'.lo- E!SH
g XY “10A0y

cTTeTetapttUUi w00 iqau(wdly | eagoooquyIeyn (ot O[TASIUBY) |*=== === """ op Tl 00G'LE

....... .w”ﬂw_.mﬁﬁ " LOATY EOCEAYS |**° JaAly Oo[uiny, |-Buiss0.d peepey |oo-cc - eLlioon | 00009

POS 230G P {TTTTTi 0 0p* * ** |19an] vuneypnbeng "9A0LIBN oNRERdg | 1ottt 0ttt el 000 '0g
.__J._Bnunﬁ R LR :.__?m axuadesaq) |*- saary yaeydogyy (=== TSI AR mﬂ;.ﬂaﬂ 000 00T

TR en e DAY OIYQ |*°° """ I9ART IBS |*-eqaspioqdags |- }onjuoy | 000 ‘003

EEE LR L T é iiiiiiiiiiii ag EEEEE T T T ﬁF'-r.- LR L LN f@q LRI R RN Y LR Q‘ - §-ﬂm“

s e |
- Y g
P B e o -
Ehgﬂ iI.li.iIlill.léil.l- N
00008 [ttt ol 7
EU.-S' .-.I.l.l.il.r.._t....-..—to.‘..v‘.v .H
§p§ T tttottooﬂﬂq - ﬂ
000°00%  |sscarey onosads | [
Erie el e o Sy P i e i
............................... I
o - l'“. i i .—
AN T, s e
PR ) 5 - - - - _H
BRI Y
I
OO I |
EE T T aa - -
= B B
.................................. i
........................ op| T
g.s.n ............. 3_... H
000 ‘0¥ faoLeN eymsady | 1 emp
000°00g  |roeeeeeeeee op---+ 16
000 "00F n#ohuﬁasﬂﬁnm e
§“§ oioinal-.-l - Q..ﬂ - .ﬂﬁ
§ .E.- ELE LU L LT Qﬁc!.—.. s
000 ‘008 saoLre ) enjosads | op
aﬁ.&ﬂ _|suowrey epyasadg | o
...................... ]
lllll : LEREE R3] LR LR LR R L] a
§ gﬂ - LR ] eu-i.-. a
000 ' ST
§-3H - amww Oﬂ!.—.li a
.ﬂg.g ttttttttttttt ouott._ mn
000 ‘s3I SRR e B



XLIV REPORT OF COMMISSIONER OF FISH AND FISHERIES.

woriipuoc pood _
ur dome[eq '3owin
op oLael Haraes] [
Ehﬁﬂgmg Eﬂrs [ ————— - I Lrrrrrr L sasss—vesasfasssnan - ﬂ‘..ll Enﬂﬂ E-E lllllllllllll ﬂ‘-iun :
pp
cgn_n-__ [1u Ldvoy |- snommg =%_.sam optttt na..ﬁn,i:!_q:wu Jmesoso peolyey |-° **op | 000 ‘SOT (111773 74 G Sttt op et 11
‘puctiangg ; ; ]
e g pajtug "ot op’ " osry wourpobsng | - -ySiT Axaygug [ee et op*=**| 000 ‘0T 000 ‘05T smoarey enjusadg | of
............. nﬂ P Y oe.nc. .. .H..ub__.m H:G—-HBQ T Eﬁem ssssssw ..-sr_-..- E-s EmsaE s v e L L T Y aq
------------- ﬂﬁ.-.-.n rrsssssEmmEne D—-,..i. .._-.Qn.r_.u_— é.ﬂdn—_ﬂ—-ﬁ o .ﬂ“ﬂgﬂ—.ﬂ——_ - é.li- g.s [——— - PP & .__=
............ ﬁ.—-_.ulu c:._ouu..--..:-...—u...i.. HU;P—“MH&H.".JUH.——.— e ﬂ“—l.-—_#_.ﬂ.rd - sulu. g-ﬂﬂ == - - = QH
............. L apImyenbiacay | ** UO{INIS B AN [TTmTmet T opettt| 000 ‘5% SRS e e L
ihﬁﬁﬁlﬂ.u .E.H ooooooooooooo %tto ﬁ_ﬂ_.ﬂﬂh ﬂﬂc-_-:.n“? ..... E.ﬁ‘—ﬂh‘—w@h T - %p-. E-S E-ﬁ [Ra—— -wﬂ-.luu a.ﬂ
T 0N
.ﬂn'__.ﬂsm .EEH E.E DD.—HMH a bf. ------------- ﬂﬂ .hD-:MH ﬂﬂﬂﬁﬂ:.ﬂnﬂ - _u——_..wuﬂ_.._..._.d.-H ----------- Q—v_.....- g-u-m--.ﬂ.- §.ﬂﬂ.ﬂ ------------- ﬂ..—-—.oou ﬂ;
....... eI L [ = Aeg aﬂq&_ﬁ_..__u 1AL ouwojo,] | ..uaom: Jojuiog ===+ -pwelliemy | 000 02 000 ‘002 saoLrey afusadg | of
Fu ............. .ﬂ-_v - .-L.F:NJ.-D'.— Emﬂ# -:-.r—ﬂ.——.ﬂfnﬂu ||||||||||| n—ﬂ... ﬂs.ﬂ—._l_ e mslEEERBsLE n
S, ............. op ---|---dopup s 3EBSL | "7° ‘UDJEID) |-t oeereem optee| 00069 e ] I
.....E-HMA “UtterIaAng oW |ttt | daarg e | jt_sﬁ emSnA pog | 000S9 | 000'0S [Tt oL
._,E_hau Bl e ) Tep T .E.ﬁ__n W PO | "ot opttl 000281 | 000°SE  [recteeomeee %"°| 6
- pme Bwgpaian TR op ~"" tespy votrgInbeng |RuoLsy onusadg |- =" op=--"| 000 '001 000 ‘00T TesrmttaoptTTl B
uonTiS woIy _..___.___%E L. GIumE E._._._r * vy oxuadusoyg | - geary oosdmeg 0 uone)g Seey “puel Loy | 000 'SLT 000 '5LT asowurey onnsadg | g
........ 12 n_..—mg_uc - Hﬂhﬂﬂﬂg—ﬁbﬂ . Bﬂszw‘H .|-.+a-»,§ §_..$H fmeaiE FESSE(EEE RS AR R E e h.
unﬂa.u.ﬂ ........ BLY 0¥ .._E_mb__cnvﬁ.m *jmomALy |- e omgQ | 000 001 goo'o0z  |TTttTTTTTTYT op Ul L
d.ahgm » __...v - . S op'- |-+ L1ageyy seg wm ........... op | 000 ‘'8 000 '58 . Y
EEpp— - - ﬂm_.lu —— a.l- E.Z.Gmﬂ 11111111111 eunil- E.—Eﬁ. E-EF lllllllllllll s.l.. ﬂ
._5.5: .
H—E!HﬂﬂW?ﬂ-ﬂp s mE s EEEE g lqua?ﬂgﬂgﬂm e t-:ﬂ.ﬂ.“_..ﬂ Eﬂa lllllllllll slli 000 -SH g_.s.ﬂ ------------- ﬂq.luu ¥
PH E.—ﬂﬂ“ﬂ“ﬁm:.“ﬁ—ﬂd _—. rrmssssmmmsn s ﬂm- ht—ﬁhﬁ_ﬁﬁ_&.—-.ﬂ.w .. rr-.@—?ﬁh@ﬂgu amsew - @—w-li sgrﬂhﬂ guﬂhﬁ s ﬂﬂ-.-. .'
- PR GeIg pajtap |ttt gpt Tt HeATy vamugonbeng Aol 00eady (reeesaeeens op*+=-{ 000 ‘08T 000 ‘05T “smonrey annsadg | ¢
Um0 U GV IF N0 "ot gttt 0p*--"|** JART 9xomed0g |77 ="+ wnops) [-o==-====+~ op-==-| 000 ‘cgT By o
e hﬂlﬁuﬁ .-E_.H Freteeresss Pttt JRATY UPOUOJR (*°TSUMY SSULLY |-+~ -- -puelirely | 060 0T 000 ‘008 I A
U Qe OQ) e 980 |----+ WU F P |0t op°-=*| " "JoaTy om0 [*1T C4UOWDALY |-epndns oM (000'005 | 000'ssz | esourey epuneadg | g
— _ﬂ.:__.a ........... op- e Rl g bﬁ.ﬁ g piQ |----eee" op | 000°03L | oo0‘02l | AwGSLI AR PIO |
pau sjEIS paun | Avg oxeodesag) (oangeuneqonbeng 'esoxey opusedg |------puelrely | 000'002 | 000'002  |Bacirsyopneadg | g omap
—j0 Sreyoquy, wmeng aoeyd 10 nmo] ﬁ“ﬂ-ﬂ £ -
‘TpIEeg o nng . T oeq
031eqo ay JopemeL], QoI 008
qEQ Jo mononpoayuyf ~[8p JO IquDN

"ponuiuo)—op ‘GLaT P1 ounp 0 ‘GLST ST 1Mdy wosf spvw poye bunof fo woyngryp fo psooas ppobojouesy)—y



XLV

"REPORT OF COMMISSIONER OF FISH AND FISHERIES.

‘O

uopels wWosj 000'00T |

T 0N
uonely WONR 00053

‘g ON uonElg

. ‘EITALAE
ma g Jo'Fuiraaa)
I 03 1040 pImIng

00 ‘88c "or

............. Op-TTn|TTTemT TR gPt T TR T 0P T | 7T O0RLL) Op AR |- (111} ___Eﬂ
‘pue[lrely |-~ feg oxvadeeay) Weary vumugenbeng |----- qmodaq J101 000 ‘oL

pus sEI§ paaraq a0aTg e
PEereestes optte|toany 1ldwetestiy | 910 S avag weg| IV wWoxp sejiu g1 000 ‘5L
"ot Uy T Ittt I0ARY UM |ttt VALY G3UIBP "~ " 93Udg B0jer) 000 'L
sEesEEssEEtOptt U TUUCTTUUIGANY AN T IeAl}] JALIqUIRIL) .mﬂ_mwﬁu—vna._._sn 000 ‘00

331y
ceenumd W | YIATAUY 38949 |7CCTC JOART AN |ttt T Uoymy | eruidang 1ea | 000 ‘o
-”-o-o._ou:_._ Gﬂ. t“” BEE e H-mv o .-...M.?@.HU Hﬂ._._.—._”ﬂﬂ._““ﬂ ot-.oooctta.ﬁh._u..—.“.a.—ﬂ * §.8H
------ sEmmmmm n-ﬂ-_-.. SAREEE AT VEE .H.r-r...-.o -t-vt.#ﬂﬁ“_ﬂw%ﬂn .ttti.tr...ﬂ.ﬁdﬂﬂw E._Uﬂﬂ
af Pedng soqy | -** Kvg eresviag unmaﬁu._wam.w TONEIS P J0U(g |**7°" " SIBAT[IQ | 00006
JdAT

e 0ptee | JoAlg 9qdquog, | Yorade p jomg (-t wB00[EORNY, 000 ‘s
TRty I2A1Y 98000) | ™" A1) BILA I |00 0 0o uonEqe'y 000 'Gp
i e ) ] b Ja3Aly OWY(y | JDATY S@HBLOWaT, (=" amﬁ.anﬂuﬂ—u *} 000 'St
......... SIE AL ° [ | ISATH OOEBIUAD], |°° " " JoAly TWIBOM [*°° T RAXOTY 000 '0%
------------- --r-.l<u lu.Hm-FE H—..WE.“B ||||||HH-.D.E Sm‘E a!ioioq_.-.o .ﬂnﬂaﬁ_ GE-E
" SUOUING WOJAAN |- <~ ToRy oL |- doAny 9[ug | ** -opuaspaydong 000 05T
............. op" | Jaary Yddiesjesyy |- J0ALY POy |00 0" et oy | =1 000 ‘0%
+++++++++++++ ﬂ.w.-v. - mm H.@._P—...m “.Q-HHMF - H@badﬂm;uﬂﬂ—c AmEEES .- —Uﬂ..-.-. LR g.ﬂ-v
ttttttttttttt ev aaa -vuhﬂpﬁﬁdﬁ_nﬂwﬂg .tnlvnhﬁ.ﬂagg Emmame s qﬂ.@r.-»i++‘-trttt<ﬂwﬁ.+-m g—ﬂﬂ
..... “TERNY CP{CAL |*t0ttt I0ART YORIY |*I0ADT POY O[T |- Fupesod peoajrey |°coocc SUSUERLY | 00003
¢¢¢¢¢¢¢¢¢ mﬂ—ﬁphuh e Q—u_..~ --HQPmuHQﬂESQ—H lno-lcnw:ﬂhﬂ.qﬂ_ﬂa LR L LI EE LR -Um-.-« .ﬂs—sﬂ

............. op--
"gsoLre) erjaradg

R £3008L1 S9¢ PIO

arafssssss st eman

‘saoLreN ojusadg
b S 110

‘gmodieN enynsadg

ttttt EL LI L I T

- Axaysty Sty PO

L R T Y
TrmEaETErEEEREEREE Y

| Aand fog pio
-gA0LIEYy enynuady

............. op

semsiessarens gpenet




XLVI REFORT OF COMMISSBIONER OF FISH AND FISHERIES,

IL.—Geographical record of distribution of shad from April 18,

Number of ish— Introduction of fish.

FPlace whence

en. ,
Ortiagg:l:!y %ﬂ';f&“. Town or place.

May 13 | Balmon Creek. .... 00, 000 00,000 | Alabamf.ccaeenoaa-. Nem' U’nion Springe....
13 do- 85, 000 85, 000 |....d0 ... s s AR S i e D

13 A 75, 000 TO,000 [.oadO cvnvreannana..- Gotnmt.-ua ..... SeaiEaaaes
June 13 UIdBayFlahnry 45, 000 45,000 |....d0 ccnennnnnnnnas o Lelnmon caiaeieiiaesan
P | P R e 43, 000 45,000 |....d0 --| Tuacnloosd «cocv e vannas
CEAlla, I S L A 1235, 000 20, 000 Arlﬂmm“...””h Rm]umdcro“ing i
Ll ol e R e RS 95 000 |..oc cnnencnneannnilinnnn.
SRR ; ' R P - 40,000 |.... 30 ccrriimnanaan. ....--110 crssasarmnsansne:
R [ R sasssns|ecssns-sunas 40,000 [....d0 oo Fultob. .o aae e
"Spesutie Narrows. 20, 000 20,000 | Dolaward .. ... ... Seatord....ooooiiannan.
Old Bay Fishery.. 60, 000 50,000 |....do . ......_.... Blackhird St.ntlun.......
e P 25, (0 25,000 [-cctO ooieiincninnin.| ClAYLON . cacaancccncanaas
S 1 104, 000 100,000 |....do cveveeecnnnn...] Milford ..., ...... P
AVOCH covucs vnanas 00, 000 60,000 { Florids . v anecanan. i Railroad crossing . ......
L G0, 000 B R ey [ I cren
RN 75, 000 75, 000 Georgin. ............ Columbus. ... _ 100000
N | [ 40, 000 40,000 | .. A0 .c.ieieiasen...| Railrond crossing . ......
XX & do arFar ey sema i 4010‘;“) 4'.',.000 T d-l) smsassBERI RS ssasaaaan ']0-4-1-- ------- LR T
RN | [ R 100, 000 100,000 ... do ... ... ...oo... MAtOD «cvicececicnicncaas
...‘dn S e S 00, 000 OO, 000 . o@D i eiiiieaa. Coviugmn e
ceseseans 00, 000 80,000 |, ... do ceieeeaa.. CONYCrS covsenvrerennens
Spesntlnﬂnrmwn 200, 000 60,000 |...do ...............] Railrond crossing . ......
B P BL,OO0 |-.-vd0 cavicccirsinnass| Goinesville . ..oivvvecnn.

June

P | | R SO 100,000 |....do ..... csrrvases | BROBRCH. ¢« ve--sasvensnr:
SEAE T PR 100, 000 100,000 | Toilisna. o ccveanaa... Tervo Hauto oo cvvuenan..
cerall S sL s 60, 000 B0, 100 i [ R s Imlinnu]‘mlia............
S I R 160, 000 20,000 | Kaneas ......ooeeon. Ln Cygno..... R,
S | [ S R e e 15000 [ ..400 .cocnnvnennanns ! Monbattan . coccasceeess
15,000 | ... do .. ...__... «s. . Railrond crossing . ......
15,000 . ...do eociiniiiaaailiL.o do .

June

6000 |....d0 ........ wemeaa.| Hutehineon. ..o ieaaa.
E : 10,000 [ cco o arenennnenss] ELDovado .oooooonnaas
B Y 10,000 ..o o oo irivaeenncess| Groat Bemd oo eaenbanas
S [y e e S I e e e 20000 |....d0 i i Lo e i iaaaa.
SRR | [\ ssasnene 200, 000 200,000 | Eentucky ..........| Shepherdaville..........

.do AR 160, 000 150 000 L | i e ] B 1} P e e,

Salmnn Creek..... 200, 000 30, 000 Loulsiang. . ......... Railroad crossing. ......
Ry | BIRREa T e SR TR = S B, 000 |.-ccllD ciieinanainiae ) cana i PR e e
A PRI S 80,000 |....do ......... KSR MV | | o mesteamann
B [ p Sl T ] Bl R AN 000l s e e e s e
(Y - S . (171 S .  § (= A o e
Sl e e R S 35 000 | .. do ... eeeo I Monroo T S
Spesutio Narrows. 800, 000 800, 000 | Marylond ..... vecess| Spesutio NOrTows. ......

gwwwwuwupuuunuhhﬁqs g§quu»§mugaaﬁﬂﬂﬂﬁﬁ

May
June
May

[y
e

-
& 0o 0f 00 00 0T

) i 2 TR I 140, 000 80,000 [....do ..........._...| Cordovn Station -........
y 1 O SR | S e G e BO,O00 {ocaatl0 cocsuinusimmnni|rssns QB pececivecaccnnns
18 |oee 0 v cencecnnmnns 160, 000 150,000 |....do ..... reescereas| SallBbOry . ceeceiceneann
19 [iiiidos i siiiiiiaes 223, 400 115,000 |... A0 ......... s BAVAED e onemnnnranns
N1 3 P I I v i 110,000 | .o O vrvennnneesesnnl LAUTOl .ot i cnannaa.
18 | aside Lol 100, 000 100,000 |....40 ..cveevninnn... Spesutie NBTTOWS. coene.

1 R R, £ e 25, 000 25000 ... do . .curnnnnna.. .| Huvre do Grooe ..eve...
- I R |, R 100, 000 WO 000 | ae do o veeeeennun...| Speantic NOTIOWS. .. cux.
- R, T NP 80, 000 B 00D |... do ...o.aal ... Foderalalnrg . coceeeens.
1 N BN ; 1, 150,000 | 150,000 |-...do ..., ceee.| Bpesutio NOrrows. coe.--

26 |---d0 ..., 150, 000 100,000 |....do ...... SEER S : Whalevaville . .oveue.-a.
e T A 0 s 10,000 |---.d0 .cuciiasnnan-.| Near Berlin. coceuneennn.
- I R (. P vas 150, 000 150,000 |....do ...covnnns «=s..| Spesutio Nnrrows . ......

27 [.e2. 80 cvaneeeceaea| 100,000 100,000 |-.e0 euvenamnlonnns
28 |..- 0 ermnrnmcnaae] 125 000 125,000 |- --.d0 cosuienncncnnas
20 [....40 .ceemeooo.| 100, 000 100,000 |..: doditiisias i,
20 [--aud0 ieennceennn.. 50, 000 50,000 |-eeollD 2eurenmmrnnss.

200, 000 140,000 |..o dO vemniciiaaeon Milogton . .cveenennnnn-
30 l....do ... : ] e T 60,000 |...cfl0 ..vnivnnnnnaee. | Contrevillo . oovenennn.

200,000 | 200,000 |- .do ......1l..0000 | Spesutic Narrows.......

Spéautiﬁ KNAITOWEB . conue-

B0 |-ealO - iiaaccaaans




REPDRT OF COMMISSIONER OF FISH AND FISHERIES.

1879, to June 14, 1879, by United Stales Fish Commission.

XLVII

Introduction of Ash.
Transfer in charge
. of— Hemarks.
Btream. Tributary of—

Poa RITEr. oo ronsenssean.| Choctowhatchos River..| L. Kumlien. ... ...
Conecubh Rivor o oveans FEeoombin River ........ i B W
Tombigbeo River .cve.e.. Mobile BAF - - cconuvnauans C. W, Schusrman .
Bip Wills Croek . ........ rooss Biver. . o..oocooao JOF Ellle ........
Linek Warrler River ....| Tombigbes River. . .....|.... R B e
Little Red River - ....... Black RIvAT ccramssccans W M., Husa ......
Bolinog River.. . .coeaee. DOuachite Kiver.... kel e W e
Ounchits River......-...| Black Rivor ..... R
Bed iver . ccceeme-nsn--.) Misisaippl River o A e
Fanticeke Ttiver. . .| Cheaapenke Bay . Thos. ﬂughlatt,Jr
App uinimink Gmak Delaware Bay -.- )
Duck . 11 .o .
Min Illlunﬂm do _ ...
Oecille River W, Sohus
Ockolockonoos River ... |......fdB . .. .eieeens -= 10
Chattaboochen Itvor ... Appﬂ]at:hlr:oln River... | L. Komllen .
Allapahow River ........| Suwanoos River ......... . W. Schuermann
Little RI¥YOT -ccocuananmaa|. 1 N L[
OemulgesRiver. ......-.. Altamabe River ....... J.F.Ella ........
Tleofnnhanehes River . Oemulgeo iver - ... - E, v

rl]uwlui'l}ru......-.-..-- ...... B i e e P AT o A
gﬁg;ﬂq{) RIVEL ., ccvmmnmnn- Bavanonh River -....... Qul.l.‘ln venans
Chattahoochee River ....] Appalachicela River.. e 2N i i
Coosa RITOT woveevoecne.| Alnbomn River......... -.uﬂa a4
Wabash 1ver. ccveecena. Ohlo Biver....... . ARt e
TWhite RIver. «-eocceec-- Wabnah 'erul: Nuwtun Blmmons.
Alareis des Grn’nﬂu Rl.var Dange Rivor - J. F. Ellis
Blue Rivor .| Koneas River.. i [

Eopublican River.. .._..|...... 1 [ -<i.do

Solomon River. . B .

Bmoky River cooo.oaoo|aaann do . e AR T | I
Anrndfa desCygoos River.| Osago T MG, RO
Neosho RivVET .ccarnannns Arkonaaa River......... N L
Butmnwaad River. coceas HmnR{r Ith'ur temmmmannn ---.En e
______ S ——— P ——— L1 sssssssemanless il R
Do Inﬂru'k...."------- ----- do . [ esefocaady o, R
Lit{]u River .coev-srssnas ATknnsns River. ........ S [ e
Cow RIFET . sneneeccccsans T R TR e L [ e I = e
Walmilltc-'Ri-?B‘l' ﬂ-g ----------------- ...En iy AR
- =AY i canm B - e |
Fawneo River do . e
Balt R&‘“ﬂf = Ohio Rivo ) P
..... L fe-a . a A Now :
Roupdaway Crook -...... Minsisalppi River 1{? Efﬂq?u?i‘nnﬂﬁl?_
Tensns. . cessnmmrmmmafaacan, o, . .ooean .do i

]i.-uuu ‘hIw;‘nn N
Boeufl . cccneccssmramr=an
Ll.nar Lalke..

Ounchite River -o-.o. ..
Suesguebnnos River......

Duchitn Riv u:‘-

Tilnck Tiver ... :: . :..
Chesaponke Bay .. i

Unltud States and

At i Mnrﬂ]anﬂ.
W yer Mt oreai 11107 i - i
Wicomico IRiver... ... Lovin Camphbell. .
I"p.t.u‘x?'nt River..caua ... PO e FoF ELlis avnrenns
s"uj:i{:ahdﬁhn River...... "Haltod States wnd
M
e e
Nanticoke River. .. -| Thos. Hughiste, ir.
Suaquebonna River...... s 'Unltml S tos aod

Iocomoke Rlver. ........

Saint Michnel’'s River....|..
Bueguabanne Blver . ....|.

------ﬂ‘ﬂ FEEEEERARFEEE @ M

,,,,,, ru

chupmk River ... ...
RBusquohanne River......

Clhoator River..cceeanaa.
Coralch ! ' TOOE. cosvansnaes
Busquebanon River

TSI

el LR

B .
------ FrsmmEEEe

Mn .
Luﬁ! I:.%Bﬂ:\‘pbﬂll o
S T ST
Tnited Btates and

Maryland.

...-- G.............

I‘hnu. Hu hluf.t.jr

TUnited Sta
Hnr\rlnnd

I.-a:'jiu Tampbell..

United States and
MMarylaod.

One-helf of onecan of Aah died

while tokin
ville to the

it froan Gaioes-
YO,



XLVIII REPORT OF COMMISSIONER OF FISH AND FISHERIES,

IT.—Geographical record of distribution of shad from April 18, 1879, to

Number of Aah— Introduction of ek,
Data rlno&ﬁﬂanne L P Stato, T
2 o cta
takon. ¥ plonted. Town or place.
May 30 | Speantio Narrews. 150, 000 150, 000 | Muoryland. . canon. .. Bpoustic Narrowa. ......
31 .. 100, 000 |...
a1 100, 000 |. d
ol - AU0, Q0D
Jums 1 40, 000 [.... IInvre do Groco., -
1]--- 200, R0 (4 Elkton.. Fa
1|.-- B0, 000 | oaad Spesutic NArTows. ......
| Ry 400, 000 |.ono@0 eeeeenianiaan. Brttery Lighte..oo.o....
¥ |[iaw QU000 (..o ..., Port Deposit. ... ......
2 Lo ey 200, BUd 200, 000 |, .. o0 e Spesutio Narmows, coee..
# | Old Bay E‘Inl.um-y 1240, (o0 120,600 | @ winmmernnnenen| Olil Bay Fiahery...ce...
3 | Spesutio Norrows. GEH, 000 T50, 000 | 0 o eeeeeiaeee | Princess ADNO. .. ...,
B Lawn A L mar mnia e s | i e 1235, o) Nowtow . .ovvennua.
- N . 160, 000 150, 030 Spoantie NarTows. ......
N PR . |, 175, 0o 176, 000 |- CorhuyavIlle vvencmnnnns
L 3 S 150, 000 150, »00 |. Battery Light ...ooon....
i Y - 100, 000 100, 000 |. ... Epeantle Narrows. ... ...
L il P . B, GO0 85, (00 |. | Okl Bay Fishery ...t 2
Biicas i i 175, 000 175, viMdy . ... Rolny Statlon . .. .on....
L 3 T I R 100, 000 104, 000 Bpesutio Narrows.c. .-
| PR, | e 137, QD 137, 000 i D1l By Fiahur_} .
8 {1 R B ¢ | P e 200, 000 200, 000 |. ... Point of Rocka .
s 11 B WP . S 125, 00 125, DO ol Patuxent - . .ovne.
b R T | R e 200, VDD 60, 0040 |. ... s Fedoralaborg . ..
b 1 | iamama s ama s 20, ) . ... coemmerenes| Alrey's Station ccoeou...
T LR PR | | T oaT i 25,000 |---tdD . onn i iieaaas Cambridgo. .ceeveeecnne.
v . T SO R (i e e SO, 000 (..o oooaina. Hillsborough . .ocave....
i 1 (R . T, SRS S R S GO, 000 |-v- o oo e e Hendorsnm. . oceeeeeennas
8 [ . 1 150, 000 b T O R o Battory Ligh: ..........
b 5 RN, 125, 000 108, 600 |oee O ovvanns PP Rallrond crosaing.......
Mg e e 200, 000 140,000 [.ee ol oremnnnrnnnnnns P R N
b LR R Little Falls .. ocvcniuan..
5000 [0 L aeemaaaaaas Port Depoalt. ... .. .o. ..
204, 000 do cransnes| Havro de Grace.........
160, 000 M!asiu#ppl .| Teokaow .... .
25, 000 Al Moridian ... .
G, 00 Y ca] BRIPIOF ccinne cmrcmanan,
60,00 | ... do . ..cone.o..oo...| Railroud crossing .. .....
1) T T T . e ll.D .................
FTTTT N . PR M SRR
B, 000 | Mismouert . ... .. ankhn A
To 000 ...l cicccan i irnae Pierlmnn'b ................
75 00 faaeidD - ovneeeciseana.| Taplar Muffa ...,
B TEO0D Jooe ol cvawamnccaa | Gatea Springs. ..o
ARRREY T A R TG, 000 -do cecceaesy 15 milea from Aroadis ..
Apr. 18 | Beotch Hall Fish- 100, 000 100, 000 | North Caroling .. . Woldom - . cvrsvmasnns
m 8Ty, Avoch.
2&2 Seotch Hall....... &0, 000 L R0, R, |, R . £ 1. S
b B 80, 000 a0, 000 |.-..do .... S Nern.ruw HE T
21 | Avoen . ........a.. 70, 000 TOD00 |- ootl0  cnasrsnnnnmnnsforsnss
21 | Scotch Mall, a0, 400 a0, 000 . ...do .. Rnﬂkg Mount. oo
21 | Avoen, 0, 000 TO00 [ceaelD vocecvevcrnrne |araans e
24 | Beotch Tiall ] 100, 000 100,000 |. ...do Nenr WATERS . on.voonos
b T R | . 50, 000 R 1 Sentch Hall thm‘r....
LTI (RN T 25, 000 } M'"W{ -.do ..] Pollockaville...........
24 | AVOCB .vrivmnranss 100, 000 85,000 [.... A0 cemeuniniinnana]annaa, B oo
24 [roautld . vannnriaasas 100, G R | Hnm' ]:Ii]hurnlﬁ.........
51 | Sooten Halio ol 25000 |5 116, L | v i e’
24 el ciceiiininnn. @0, 0y B0, 000 [.uo@0 oaccvnnsnnanns 'WGDt-EII Hall Fiahe1v ...
b 0 R s 1 R 104, DO 100, 000 [.co @D oovcnnnsceennas| Nonr Iirby's BI?.MED

{(Waranw).
251 AVOOD ceccsinnn.. 100, 000 100,000 |..co@l0 . vvenronnneseas] Mount OUvE .cereaesamas




REFPORT OF COMMISSIONER OF FISH AND FISHERIES,

June 14, 1879, by United States Fiek Commission—Continned,

XLIX

Introduction of Aah.

Stream.

-

Tributary of—

Trn.'nﬂ'nrriu charges
u —

Remarks,

Sosquehanna River......

Saasafins River..........
Dobemin Iliver. .

Suaguehanna River ......|.

2 iR

E VO aee e - =
Eqitqﬂhnmm River......l. .| United Stooos and
2 Marylund,
______ Q0 i i --t}o-.u..“u.“
,,,,,, o h ey 1 [ B
...... du - A, _.::Iu e e e
%&Dﬂﬂk]ﬂﬂ{ﬁ;}r -‘f:f-" Tlmu- Hughlutt.Jr
oeomoke Itiver . PR P T AP A | g
Bnsguahanna RIVer .o.... Un:mﬂ Btntes nmd
Tlmmﬁmufl lett, §
Gunpowder River ....... e, Hughilett, jr.
& Fee ivar...... United States sd
uERuEH e Mierylund.
i o R i g e o s v e dao_ - e I wiimmmm  a
...... TR S e i R T e S e F R o] | S
Patapacoe River .o..cceoi|iiaaan s e S e e . m ; Willimn Tlnmlin |
Suaqunhunu.n S LTI R P do Rt Lot e United States and
].Ia.l;luml
...... {1 [ R PP | | A R R R
Pat-nmm: FiFEr canmninnms . 1I I.I.]m- i
Patonxent Illter---,...-_- W, M. Fues ..
Nontleoko River. ' '].hua llﬂ.;hlﬁlt jr
Trousquuking el e - i R o do .
Blockwator Hiver_ . ... -l
Tuekahboe River . s do
Choptank Hiver. . ........ i .. o
Susguehunun River ....... Tnitel ‘Stntos and
Moary tumil.

Guupomler River..

Potomac RIVOT .ccmvenna.
Suaquebonnoe Blver

Panrl lllvnr s
Chunky River
Tippolh RiTeF..0nesrrrees
Tollahatebio River. ...
Focann Rivor...ceeceeees
Yalabushn Rlver ..
Moramoe IEiver

E Elnnk. River .

aa e

Fraucois River .
Rownoko RIiveT ccureees

Albemarle Sonnd ...
Bl-t Rona
I

S
samammsEETES SEES

Albemarle Bound
Trent River

'Ii'mm River

L T

Jihumnﬂﬂ Sound .
Ix Ttuns.

e Y L)

: 'i’]{ﬁ:'nm'ési.i{:{:l

mmw s rEEFETmm AT AE

do ..
Gulf of anlcu .........
Chickosawhoo River. ...
Yazoo River....... pit
n

-----------------------

o Albomarle Seund . .ccaae

L]
Atlnntio Oeean

Capo Feme Hlver. .......
o

Atlantic Ocean
Nouss Iiver
-

;;;;;;;;;

| Atantic Geonn . ciaaa..

Cope Foar River........

Goshien Creck

5. Mis, 9—1IV

- Thcia- Siughlstt, jr.

United States and
Maryland.

United States and
Mnryland.

~do
"Thos, Hughlott, ,j .

. Simmons

J. F. Ellis
Danit e Sindos and
Aloryland.

rrrrrrr

5 G Worth , o cneav
ek Bt
g AL Wm:twu.nl :
o JI Iinsko .
Tcrm Tﬂle’l‘ T——

-1'|1:- .............
"W' M. Russ . .....

R e
J ¥, Hoywood ....
C.J. Duske ..

FEEE

|

:

| J. A Woodward ..

it

ﬂmﬂ comlition, turnul over

The 25 0600 wore 4 dr

Loat all the fish in one onn.

.| Station No. 2.
| BOOHY frum Station Ko, 2

' 60,00 from Station Mo, 2.

Lt-ru'l'l. all in oun can diod,

40, 000 flah lost before leaving
nyroile Grace; balaneo in

Mr. Creveling, of Pu.

-| 100,000 from Station No. 2,
-| Earlicet fuh out of [T

ra old
whon taken up, wure

40 boora cn roatao,

Tho 26,0 were 4 dnya old

when talen up, anid wers
28 hours on route.



L REPORT OF COMMISSIONER OF FISH AND FISHERIES.
IL.—Geographical record of distribution of shad from April 18, 1879, o
Kumber of fish— Introduction of flah.
' Ploce whenoe
Date State.
taken :
* Oripinelly | Actaall .
uken. p]-ILI:IT.MF Town or place.
Apr. 25 100, 000 100, 000 | Worth Carollns -....| Ttocky Mount...cvaan-en
28 |. T4, 00 T, 000 |. .. .o AVOOD cossspennssmnimnnn
g |. 150, 000 160, 000 |....do . A BT e A PR
May 2 |. 1040, 000 100, 000 o )
2 |. 100, 000 00, 600 |- ... .do T Tt R
al. 150, 00D 15D Q00 Jdo Avoon .. A
LI 240, 00O 11}9‘, oo Wcrrth Coarolins .....| Near Snlhlmr_v e e
gl ...de 15, D00 15, 000 | Morth Gnmllnn cons| AVODR cvsssassnsannnnnns
L] 215, 000 U6, 000 | .. 00 ooeaaan [ Ea [1 {1 bare b
9 B | R 210, U0 CTTN 1T I SO B i
12 | o e e 250, 000 250,000 |0 OB vovmmnmmrssro-foscons do B R
13 |c.-llo - cosnnnrrans 5040, B0 500, 000 | North Caroling _....| Dewp l!-und ..............
June T Spe-uul.iulinrruwa 100, (100 100, 00 | ODI0 cvamer snmnsssns- Frumoul.'. P e e
Apr. 30 | Avoca . AR B0, 0 |2 eeecen.enens] South Coaroling...... ssasas S e e S
Ma 3 P 1 R T, D00 T, 000 Y |, I e S Bagin Church sassan
3, S eall ccvsnmarmrens 160, 000 (. ..... ?'_ | |1 R R T e o ko
June 2 | Sposutie Narrows 250, 000 100, 000 | Tenmosees ..o oc.oae Mashellle . ccvevemenn=s
2 [, rmrf-cscmmasanmn T, 000 |ceaadd vnaernrinraan Jobpsonville. .coercnana-
a Lo, M e - 25, 000 R e DrvAlED cconescanasssass
g T e e 60, o0 - alo wessrnssnsnal PRlducul cscacicnsminmns
ia | Dl Bn_!, Fishory - 0, 0D 0, 000 boooctlD caneaecmmanae) ENOEVIO e esaa
13 /. 15, (0 15, (00 I 1 R G Chottanoogh'. . ceeeeeane-
May 18 Ep“u“n Narcows 200, vin 100, ¢ | Toxus vesrresssse| MIDDEOIE - ccieianaaann
=1 (R e A O 100, G0g S e TN T T Ry .
Ol |oeialllh civssononannn 175, 004 U, 00D (. as ot SRR B ¢ 7.0 ) ¢ RPN e R
s N TSI | | Ry R B, 000 | ootlD o orecissassnas| Austin.. i e
LT R I 200, 0 50, 000 [ocealltr ovenieasaas Nuar Columbus . . R
L | e, B 50, 000 | -n 0 -oenaan oo| Meoar Lullug .
o N i | e G000 ..o 0 cieeeeeneciies| Near Enqulr.t.,.
o 0 (PN | | S SR AP S0,000 |..- 0 i Ban Aptonio ...
2| Avorn ... A 120, 000 1340, M0 ‘l-"n'mniu. vemssnsssesl Mour Fronkllo .
TR R ¥ SR AT 25, D00 25, 00 D . eccssiacann.s] Braoklin..
(0 PR I SR 2s 100, Oy 100, 000 |.m0 o .aeiinnnnnonno-| Nottowny ‘Statl
T |....do TG, 000 : La e ¥
b N I [ 160y, wOd are o -
b L T8, 000 Alo .. e il
T ooilin 85, 00D i aa mramstbssssagennn
g |....do 225, 000 |.eecieiai e - L |, R e S R e e
13 foeued® o cccinainea- 10w, OO 100, 000 . v lld o cnivisssssscss] HoOlMOWAY crvnrerasnsnns
| I | SRR e b 2540, OO 80, 000 |....00 +.anee e Fropklin, .c.oeciocansans
Junoe 9 ' Spesntic Narrows. z25, 000 200, D0Q Pledmont .cveee e racnns
R P 7 I 200, 000 05, N0 |. ... HRowlesburg .-
gl do St s e Sy 05, Ol | rafton.....
0o do e g q0, 00 ... Clorksburg
12 g i h e 123, 000 65,000 |.... Hinton... ... .-
18 ool ooens e i 60, 000 V. ... Ituilroad croasing .
16, B42, 000 | 15, 680, 590




REPORT OF COMMISSIONER OF FISH AND FISHERIES.

June 14, 1879, by United States Fish Commizsion—Continded.

LI

Introdnction of flah.
Trnﬂnfal;fijchargn Remnrks.
Btream. Tributary of—
________________ Poemlico Sound.cceeecene| W M, Ruse . ...
gﬂﬁ&'&fmm e ct::'wn: Iver caecesina, J. A Woodward .
Roanoke River .....ooea- Albemarle Sound ....... ...,J:}o SR
...... [ 1 S ———— T ) wsassmrarnpcssmse|lree il csassnasssmnns
............ Pamlice Sound. ... C.J. Huske ...
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