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LETTER

FROM THE

COMMISSIONER OF FISH AND FISHERIES,

TRANSMITTING,

In compliance with law, his report for the year 1882.

FEBRUARY 23, 1883.—Ordered to lie on the table and be printed.

UNITED STATES COMMISSION OF FISH AND FISHERIES,
Washington, D. 0., January 11, 1883.

GENTLEMEN: In compliance with the order of Congress, I have the
honor to transmit herewith my report for the year 1882, as United States
Commissioner of Fish and Fisheries, embracing, first, the result of in-
quiries into the condition of the fisheries of the sea-coast and lakes of
the United States; and, second, the history of the measures taken for
the introduction of useful food-fishes into its waters.

Very respectfully, your obedient servant,
SPENOER F. BAIRD,
Oommissioner.

Hon. DAVID DAVIS,

President of the United States Senate, and

Hon. J. W. KEIFER,

Speaker of the House of Representatives.
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REPORT OF THE COMMISSIONER.

A.—GENERAL CONSIDERATIONS.
1.—INTRODUCTORY REMARKS.

In presenting herewith the tenth of the series of annual reports upon
the work of the United States Fish Commission, being for the year 1882,
I hope to show a continued increase in the extent and efficiency, and, I
trust, utility, of its work.

A volume has been published annually, with a single exception, when,
for reasons explained at the time, the reports for the years 1873-'74, and
187475, were combined.

The establishment of the Commission in 1871 at the time appeared
to Le but a slightincident in the history of the country. As previously
shown the work first intrusted to the Commission was that of investi-
gating the alleged decrease in the food-fishes of the United States, and
it was not until the second year of its existence that action looking to-
wards the propagation of food-fishes, and their transfer to, or multipli-
cation in, the waters of the United States was ordered and authorized.

With the acquisition, by the favor of Congress, of steamers capable
of carrying on work in the ocean, as well ag in the interior waters, the
possibilities of usefulness have become greatly extended, and much
has been attempted as well as accomplished. In addition to tho regu-
lar work of the Commission, it has become possible to do a great deal
for the advancement of science in general, especially by prosecuting re-
searches into the general natural history of the aquatic animals and
plants, either by the Commission itself or by specialists to whom the
facilities of the service are extended in the way of use of boats, of sta-
tions, and of material, .

TheCommission has also made very large collections of aquatic animals,
especially of fishes, shells, corals, crustaceans, star fishes, &c., and after
submitting them to a careful investigation for wonographic research,
and setting aside a full series for the National Museum, the remainder
bas been made up into well identified and labelled sets for distribution
to colleges, academies, and other institutions of learning throughout
the United States. The educational advantages of this last measure
have proved to be of the utmost value, and are thoroughly appreciated
by.teachers throughout the country. Applications for these sets are
being continually received, and several hundreds of them have already

8. Mis. 46— xva
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been supplied, a number of persons being oceupied for a good part of
their time in preparing to meet additional calls, There is nothing which
so much increases the interest in natural history as the opportunity
of examining actual specimens of rare, and, usually unprocurable,
species, instcad of depending upon descriptions or drawings; and as
the possibility of obtaining these series becomes the better known, it is
quite likely that all the resources of the Comwission for making collec-
tions, great as they are, will be fully taxed.

The calls for these speciwens are usually made through the member
of Congress representing the district in which the institution is estab-
lished; or, if made direct to the Commission, they are referred to the
member for his indorsement and recommendation.

‘Some of the most noteworthy features of the year 18382 are as follows:

1. The appropriation made by Congress to supply the full amount
necessary for the construction of the new steamer Albatross and the
completion of the vessel.

2. The change in comnand of the steamers of the Fish Commission
by the transfer of Lieutenant Tavner from the IFish Hawk to the Al-
batross, and of Lieutenant Wood from the Lookout to the Fish Hawk.

3. The purchase and employment of a Herreshoff launch, No. 82 of
his series. .

4. The acquisition of land at Wood’s Holl for a permanent sca-coast
station.

5. The appropriation made by Congress for the improvement of
‘Wood’s Holl harbor by the construction of a pier and breakwater, to
be utilized indirectly in the interest of the Fish Commission and its oper-
ations.

6. The fitting up of the Armory buildiug as a station both for hatch-
ing and for the distribution of fish, and establishing it as tho central
‘Washington station; the bringing of a branch track from the Balti-
more and Potomac Railroad into the grounds, and their inclosure by a
substantial high fence; also the erection of a large storage-shed.

7. The appropriation by Congress for the participation by the United
States Fish Commission in the London Interpational Fisheries Exhibi-
tion.

8. The proposed action by Congress in regard to the construction of
a fishway in connection with the dam at the Great Falls of the Potomac.

9. The acquisition by the Commission of the control of the grounds at
‘Wytheville, Va., belonging to the Virginia State Fish Commission, and
the fitting them up specially for the hatching of California trout.

10. The transfer of the control of Saint Jeromes Station from the
Maryland Fish Commission to that of the United States.

11. The commencement, on a large scale, of preparations for thé arti-
ficial propagation of oysters at Saint Jeromes.

12, The practical completion of the work undertaken by the Fish
Commission for the census of 1880,
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13. The order of Congress to print a large work in three quarto vol-
umes upon the fisheries of the United States.

14. The great expansion in the work of production and distribution
of the carp.

15. The practical extermination of the tile-fish in the North Atlantic.

These several points will be more fully discussed in their appropriate
places in the report.

A brief memorandum of what the United States Fish Comunission
hopes to accomplish in time, in connection with its mission, is as follows:

1. In the department of investigation and research there is yet to be
carried out an oxhaustive inquiry into the character, abundance, geo-
graphical distribution, and economical qualities of the inhabitants of
the waters, both fresh and salt. The subject is practically unlimited in
oxtent, and, so far as the ocean is concerned, has been scarcely touched.
‘With the powerful apparatus, however, at the command of the Commis-
gion, it is expected that much progress will be made, year by year, and
the publication of the results and the distribution of duplicate specimens
to colleges and academies in the United States be carried out on a large
scale, 80 as to meet a large and increasing demand with teachers and
students.

2. The second object, in connection with the sea fisheries, is the im-
provement of the old methods and apparatus of fishing and the intro-
duction of new ones.

The work of the Commission, in bringing to the notice of American
fishermen the importance of gill nets with glass-ball floats for the cap-
ture of cod-fish, has already revolutionized the winter cod-fishery in-
dustry in New England. Looked upon almost with ridicule by the
Gloucester fishermen when first brought to their notice by the Commis-
sion, these nets have come rapidly into use, until, at the present time,
they represent the most important element in the winter fisheries, the
number of fish taken being not only much greater, but the fish them-
selves of finer quality.

The ability to maintain a successful fishery without the use of bait is
of the utmost importance, in view of the fact that when cod are most
abundant bait is almost unprocurable. Other forms of apparatus, of
less. importance, have also been introduced, and a constant lookout is
paintained, by correspondence and otherwise, in connection with the
improvement of fishing machinery.

Among the subjects to which the attention of the Iish Commission
has been directed is that of the best method of preserving nets in a
condition for continued use by preventing them from rotting.

Netting is usually treated by saturating it with some repellant sub-
stance, which prevents the moisture from remaining in the interstices
of the thread or causes it to dry morerapidly. The usual practice is to
soak the nets in a solution of catechu, tannin, or other astringent prep-

aration, or else to apply tar or asphaltum. Salting is also frequently
practiced.
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A material has lately been offered by Messrs. Horner & Hyde, of
Baltimore, which promises good results. Another preservative has also
been offered from California, but has not yet been received in sufficient
quantity to be tested.

An article by Professor Storer on this subject will be found in the
appendix.

3. Another important point for consideration is that of improvement
in the pattern of fishing-vessels. There is annually a terrible mortality
in the fishing crews of New England, especially those belonging to the
port of Gloucester, to say nothing of the total loss and wreck of the
fishing vessels and their contents. There has gradually developed in
connection with the mackerel and cod fisheries of New England a pat-
tern of vessel which, while admirable for speed and beauty of lines and
of rig, i8 less safe under certain emergencies than the more substantial
and deeper vessel used abroad, especially in England and Scotland.

The subject of the best form of fishing-vessel has been intrusted to
Captain Collins, of the Commission, himself a most experienced fisher-
man, and, after a careful study of the boats of all nations, he has pre-
pared a model which is believed to combine the excellencies of both
English and American vessels.

An appropriation will be asked from Congress for means to econ-
struct an experimental vessel and test its qualities; but until a suc-
cessful experiment has been made, it will be didicult to induce the fish-
ermen to change their present form of construction.

4. The fourth object of the Commission is to determine the extent and
general character of the old fishing localities and to discover new oues.
There is no doubt whatever that there still remain many important
areas, even in the best known seas, where the cod-fish and halibut will
be found in their old abundance.

There has never been any formal investigation on this subject, and
the banks that are known have been brought to light purely by acci-
dent. It is believed that by a systematic research and a careful survey
the area of known grounds can be greatly extended.

There is even inore reason to hope for successful results from this in-
quiry in the waters off the south Atlantic coast and in the Gulf of Mexico.
These regions, the latter especially, may be considered as practically
unknown, the fow established localities for good fishing being in very
small proportion to what must exist. It is here that the service of the
fishing schooner referred to above, if means can be obtained to build it,
will be brought into play, and it is not too much to hope that an indus-
try will be developed that will represent to the Southern and South-
eastern States the same source of income and occupation that the
mackerel, cod, and halibut furnish to the fishermen of New England.

5. There is also much to be learned in the way of curing and pack-
ing fish for general and special markets. The American methods have
grown up as a matter of routine, and are adapted only to one class of
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demand. There are, however, many modes of preparation which can
be made use of to meet the wants of new markets, and thus cnter more
efficiently into competition with European nations for European trade,
as well as for that of the West Indies and South Amecrica.

A great advance has already been made toward this desired improve-
ment since the Centennial Exhibition of 1876, where many methods of
curing and putting up fish were shown in the foreign scctions that were
almost entirely unknown in America. Notably among these were the
preparations of sardines and other species of herring, in oil, as well as
in spiced juices. Quite recently this industry has been well established
in Maine, amounting to a value of millions of dollars, and there are
many other parts of the country where the same work can be done with
other kinds of fish. The whole subject is receiving the careful consid-
eration of the Commission, and numerous facts DLearing upon it have
been announced in its reports and bulletins.

6. The work of increasing the supply of valuable fishes in the waters
of the United States, whether by artificial propagation or by trans-
plantation, although very successful, may be considered as yet in its
infancy. '

It must be remembered that the agencies which have tended to dimin-
ish the abundance of the fish have been at work for many years, and
are increasing in an enormous ratio. This, taken in connection with
the rapid multiplication of the population of the United States, makes
the work an extremely difficult one.

If the general conditions remained the same as they were fifty years
ago it would De a very simple thing to restore the former equilibrium.

At that time, it must be remembered, the methods of preservation
and of wholesale transfer, by means of ice, were not known, while the
means of quick transportation were very limited. Hence a small num-
ber of fish supplied fully the demand, with the exception, of course, of
species that were salted down, like the cod, the mackerel, and the her-
rings (including the shad). At that time a comparatively small quan-
tity supplied the demand for fresh fish, and it was easy to more than
meet the demand. Now, however, the conditions are entirely changed.
The whole country participates in the benefits of alarge capture of fish,
and there is no danger of glutting the market, since any surplus can
be immediately frozen and shipped to a distance or lield until the oceur-
rence of a renewed demand.

Another impediment to the rapid accomplishment of the desired re-
sult is the absence of concurrent protective legislation of a sufliciently
stringent character to prevent unnecessary waste of the fish during the
critical period of spawning, and the erection or maintenance of imped-
iments to their movements in reaching the spawning grounds. This is
especially the case with the shad and the salmon, where the simple con-
_struction of an impassable dam, or the erection of a factory discharging
lt§ poisonous waste into the water, may, in a few years, entively exter-
minate a successful and valuable fishery.
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It is to Le hoped that public opinion will be gradually led up to the
necessity of action of the kind referred to, and that year by year a con-
tinued increase in the fisheries will be manifested. Even if this does
not occur as rapidly as some may hope, the experiments so far furnish
the strongest arguments in favor of continuing the work for a reason-
able time. A diminution that has been going on for fifty or more years
is not to be overcome in ten, in view of the increasing obstacles already
referred to.

Among the species the increase of which in their appropriate places
and seasons is to be hoped for, in addition to those now occupying the
attention of fishculturists, are the cod, the halibut, the common mack-
erel, the Spanish mackerel, the striped bass or rock-ﬁsh, ote.

One of the most important and at the same time among the most
promising fish is the California trout, with which it is hoped to stock

large areas of the country. Its spcclal commendations will be found
mentioned elsewhere.

Another fishery earnestly calling for assistance, and capable of re-
ceiving it, is that of the lobster, the decrease of which has been very
marked. The experiments of the Fish Commission suggest methods
by which the number can be greatly increased. Something, too, may be
done with the commen crab of the Atlantic coast and its transfer to the
Pacific. Some kind might also be advantageously brought to the east-
ern portion of the United States from the Pacific coast and from the
European seas.

A subject of as much importance as any other that now occupies the
attention of the I'ish Commission is an increase in the supply of oys-
ters. In no department of the American fisheries has there been so
rapid and alarming a decrease, and the boasted abundance of this mol-
lusk on the Atlantic coast, especially in Chesapeake Bay, is rapidly
being changed to a condition of scarcity, which threatens practical exter-
mination, as is almost the case in England. A fishing industry pro-
ducing millions of dollars is menaced with extinction, and necds the
most stringent measures for its protection.

The United States I'ish Commission has been very fortunate, through
its agents and assistants, in making important discoveries in connection
with the propagation of the oyster, which are to be referred to hereafter;
and it is proposed to establish several experimental stations for apply-
ing the discoveries thus made, so as to constitute a school of instruction
aud information to persons practically engaged in the business.

There are other shell-fish besides the oyster that will well repay the
trouble of transplantation and multiplication. Among these are sev-
eral species of clams belonging to the Pacific coast of the United States,
which are much superior in size, in tenderness, and in excellence of flavor
to those on the Eastern coast. Most of these are natives of Puget Sound,
and the completion of the Northern Pacific Railway is looked forward
to as a convenient means of transferring them to Eastern waters. The
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common clams of the Atlantic coast are also fair subjects of experi-
ment, i

The continued increase in the correspondence of the Commission, re-
ferred to in the Report for 1881, has been very strikingly manifested
during the year 1882, in which the number of official letters written (ex-
clusive of filled blanks and circulars) amounted to over seven thousand
as compared with fifty-six hundred in 1881. Letters received were over
eleven thousand, nearly all requiring some attention. A large part of
this correspondence is attended to by circulars, but as explained these
are not included in the account of letters written during the year.

The new office of the Fish Commission (1443 Massachusetts avenue)
has proved to be a very great convenience, allowing a much better class-
ification of work and more ample accommodations for archives, records,
drafting tables, etc. The building is fully occupied by the Commission,
and in another year an additional story will be needed to meet expected
requairements.

It is with great regret that I have to record the death, on the 22d of
January, at an advanced age, of Mr. H. E. Rockwell, the secretary of
the Commission, who had been connected with the Commission from its
beginning,in 1871. At that time he was an employé of the Burcau of
Tducation, but was enabled to give part of his time to the Fish Com-
mission. In the course of the next year, however, Lis services were en-
tirely engrossed by the Commission, and up to witbin a day of his death
he was, with few exceptions, at his post, and actively engaged in his
duties.

During the summor of 1881 he was seized with a slight paralytic at-
tack, from which, however, ho fully recovered sufficiently to resume his
labor, after a few months interval,

Although not actually in the service of the United States TFish Com-
mission, yet, as having been closely related to it by many years of cor-
respondence and of hearty co-operation, I cannot omit referring to the
loss which fish culture has experienced in the death of Mr. B. B. Red-
ding, for many years one of the fish commissioners of California.

Mr. Redding was the pioneer of all the work done in the State in con-
nection with the subject of fish culture; not confining himself to the
ordinary routine, but busying himself in gathering in from all quarters
whatever he thought might benefit the fishery interests of his State.

To him was due nearly all the important measures in connection with
the State service, and notably the transfer of shad to the Suacramento
River in 1876 ; of black bass and other eastern fresh-water fishes, and
of striped bass, lobsters, tautog, etc.; the arrangement for keeping up
the supply of salmon in the Sacramento River, with the aid of the United
States Fish Commission ; the preparation of ponds for the cultivation
of the gourami, ete.

He personally superintended the transfer to California of the first

stock of carp given to his State by the United States Fish Commission
in 1879.
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2,—PRINCIPAL STATIONS OF THE UNITED STATES FISH COMMISSION.

The stations of the Commission enumerated in the last report were,
for the most part, occupied during the past year. It may, however, be
well to enumerate them again., Classifying them as before, the list ig
as follows:

A.—INVESTIGATION AND RESEARCH.

1. Gloucester, Mass.—Capt. S. J. Martin, in charge of this station,
continues his weekly reports of the products of the off shore fisheries
of that city, which have been collated and published from time to time
in the bulletins of the Fish Commission.

Captain Martin visits every vessel on its arrival, and obtains the
statistics of the cateh during the voyage; and as there is no other
organization for obtaining these data his figures are largely used in the
market reports of the Boston and Gloucester papers.

Ever since the establishment of the Ifish Commission station at
Gloucester in 1878, the Commission has kept an office on Fort Point
wharf for the collection of facts and specimens, and for constituting a
convenient medium of communication between Captain Martm, the
agent of the Commission, and the fishermen generally.

Some question having arisen as to the lease, the quarters in question
were given up, and the work has since been performed by Captain Mar-
tin without any special headquarters.

2. Wood’s Holl, Mass.—This continues to be the chief summer locality
for investigation and research and the summer station of tho vessels of
the Commission.

The arrangements made for enlarging the work at this pomt will be
more fully detailed hereafter.

3. Suaint Jerome, Md.—This station is maintained for experlments in
oyster culture, and the hatching of marine fish, especially of the Spanish
mackercl. 1t was first established by Maj. '1‘. B. Ferguson, ag a com-
missioner of Maryland, but after a time was operated jointly by the
Maryland and United States Commissions. Ou the 24th of April, 1882,
however, it was formally transferred to the United States Commnission,
and the liabilities of the lease from Mr. John W. Wrightson assumed.
All the property of the Maryland commission was purchased at a fair
valnation.

B.—PROPAGATION OF SALMONIDZ.

4. Grand Lake Stream, Me.~—The propagation of the land-locked
salmon is carried on here on a large scale under the direction of Mr.,
Charles G. Atkins.

5. Bucksport, Me.—The work of this station is primarily connected
with the multiplication of Penobscot salmon, although 1,000,000 eggs
of the whitefish sent from Northville, Mich., were hatched here and
placed in Eagle Lake, on Mount Desert, at the request of Mr. Mont-
gomery Sears.

6. Nortiville, Mich.—This establishment is principally concerned in
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the hatching of whitefish, which are collected by Mr. I'. W. Clark am'l !ﬁs
assistants, and at the proper time are either forwarded, in the condition
of embryonization, to distant points or entirely hatched out and the
minnows transmitted to suitable localities. The station is used also for
breeding the Eastern brook-trout and the California trout, of which a
good stock is maintained. A supply of earp is also kept here for distribu-
tion to convenient localities.

7. Alpena, Mich.—This is a new station, established during the pres-
ent year, for the whitefish service, as being conveniently near the best
localities for taking the eggs. It is kept as a feeder to the Northville
station, which is the main one.

8. Baird, Shasta County, California.—This station, on the McCloud
River, is devoted oxclusively to the cultivation of the California salmon,
for which it is eminently adapted.

9. Irout ponds near Baird, Shasta Oounty, California.—This locality,
sitnated about 5 miles from the salmon station, is devoted to keeping up
a large stock of California trout to supply eggs for Eastern waters. The
wild character of the region may be readily understood from the fact
that the trout are fed on the meat of the black-tailed deer, as being the
cheapest food that can be suppli\ed to them.

C.—PROPAGATION OF SHAD.

10. Havre de Qrace, Md.—The tranpsfer of work from barges anchored
in Spesutie Narrows to an artificial island situated near Havro de Grace
has vastly increased the facilities for fish propagation, and it is expeeted
that when the station is completely equipped an enormous addition to
the number of shad produced will take place.

11. Washington, Central Station.—This station, established in the old
armory building, was greatly extended in its scope in 1882, and now con-
stitutes the principal point, both for hatching shad and several other
fish, and for their distribution by cars to distant parts of the country.

12. Washington Navy-Yard.—Work at the navy-yard is prosecuted by
permission of the Navy Department and the courtesy of the comman-
dant of the Yard. ,

13. Avoca, N. C.—This station was not maintained during the present

year, but was occupied by the North Carolina fish commission with great
success. ‘ )

D.—PROPAGATION OF CARP.

14. Monument Reservation, Washington.—This is the principal station
for the production of carp. The varieties cultivated are the leather and
mirror carp. Golden ide and tench are also raised in considerable num-
bers.

156. Washington Arsenal Grounds.—Cultivation at this station is con-
fined to the scale carp.
Fuller details in regard to the work and results of all these stations

will be found under the head of the specific work for which they are
maintained.
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3.—VESSELS OF THE UNITED STATES FISH COMMISSION.
A.—THE STEAMER ALBATROSS,

In the report for 1881 mention is made of the appropriation of $103,000
by Congress for the construction of a steamer, to be named the Alba-
tross, and to be used by the Fish Commission in investigating questions
connected with the fisheries of the high seas. Allusion was also wade
to the application to the Secretary of the Treasury to take charge of the
building of this vessel, and his assignment of the duty to the Light-
House Board, which had so ably supervised the building of the Fish
Hawk.

As stated, also, in that report, the appropriation made was below the
lowest bid, and consequently nothing was done until Congress could be
asked for an additional allowance.

This, amounting to $42,000, was made on March 6, 1882, and as the
first bids were inoperative competition was again invited, and on Au-
gust 7, 1882, another appropriation was granted for supplying the vessel
with anchors, chain, furniture, apparatus, &c., amounting to $45,000.

Other things being equal the considerations determining these bids
were, first, the total amount; and, secondly, the time of completion.

Only three bids were received ; as follows: Pusey & Jones, Wilming-
ton, Delaware, 135,000, in six months; Ramsay & Co., Baltimore,

- $144,000, in twelve months; Malster & Rainey, Baltimore, $146,000, in
nine months.

The bid of Pusey & Jones being the lowest, and offering the shortest
period for completion, was accepted; especially as their work on the
Fish Hawk proved entirely satisfactory to the Cowmission; and a con-
tract was promptly made, aid the work commenced. N

On March 15 the Secretary of the Navy assigned Licut. Z. L. Tanner,
commanding the Fish Hawk, to the additional duty of superintending
the constraction of the Albatross; and on March 29, Passed Assistant
Engineer G. W, Baird was ordered to superintend the building of her
machinery, receiving a final detail to the vessel on the 31st of March,

Although still in command of the I'ish Hawk, Captaiu Tanner made
repeated visits to Wilimington for the purpose of inspecting the progress
of the work; until on the 4th of November he was detached from the
Fish Hawk,; and, on the 10th, ordered to the command of the Albatross,
taking charge of the work on the 11th.

Owing to causes beyond their control, Messrs. Pusey & Jones needed
an extension of the time of completion of the vessel, which was aecord-
ingly granted by the Secretary of the Treasury until the 1st of No-
vember, and again extended until December; the delay being caused
mainly by the difficulty experienced in getting certain apparatus or-
dered directly by the Commission as part of the equipment.

The vessel was launched on the 19th of August, and work was prose-
cuted rapidly, with the interruptions mentioned.
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Paymaster G. H. Read, of the Fisb Hawk, was ordered to the addi-
tional duty of paymaster of the Albatross on November 4.

The vessel was put in commission when Captain Tanner reported for
duty, and was supplied with the necessary officers and men by succes-
sive detail. The vessel left Wilmington on a trial trip for Washington
on December 30, arriving on the 1st of January, 1883. .The workings
of the machinery were carefully studied, and the vessel taken back to
Wilmington for final completion.

The personnel of the Albatross, on arrival at Washington, was as
follows: Lient. Z. L. Tanner, commanding; Licut. Seaton Schroeder;
Licut. 8. H. May ; Lieut. A, C. Baker; Lieut. C. J. Boush; Eosign R.
H. Miner ; Paymaster George H. Read; Engineer G. W. Baird; Suar-
geon J. H. Kidder. .

According to the measurements of the collector of customs at Wil-
mington, Del., by order of the Secretary of the Treasury, the gross ton-
nage is 625.20; net tonnage, 385.82; displacement, about 1,000 tous.

Her signal letters, as borne on the books of the Treasury Depart-
ment, are G. V. Q. B.

A full description of the Albatross and-of her equipment will appear
in a subsequent report.

B.—THe STEAMER Fisn HAWK.

The Fish Hawk continued in active service during the year; partly
in connection with the hatching of shad, and partly in deep-sea explora-
tion, with Wood’s Holl as a base.

The details of ber work will be found under other heads; though it
may Dbe mentioned, in general, that after remaining in the navy-yard in
Washington during the winter she made an exploring trip in Chesa-
peake Bay.

The vessel left Washington on February 25, having on board in ad- -
dition to her usual equipment a large number of gill-nets of various
kinds, among which may be mentioned nets for herring, Spanish mack-
erel, menhaden, shad, whitefish, and cod. One object of the cruise was
to set these nets in various parts of the Chesapeake and its tributaries,
to ascertain if shad or any other of the anadromous fishes which visit
these waters periodically, generally at a somewhat later date, might not
be taken in the  deep holes” that oceur in certain localities before they
made their appearance in the shallow waters off the fishing stations.

The work of research on this occasion was in charge of Capt. J. W.
Collins.

Nets were set opposite Point Lookout in 5 fathoms of water, off Bar-
ren Island in 20 fathoms, at the mouth of the Patuxent, off Smith’s
Point and Point Lookout, at Tangier Sound, oft Cherrystone, and at the
mouth of York River. The results obtained at either of these places
were chiefly of a negative character. A few young menhaden were cap-
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tured off Barren Island, and a number of dogfish (Squalus acanthias)
were taken in the nets set off Cherrystone.

Dredgings were made with the beam trawl off Barren Island in 25
fathoms of water, but the captures consisted only of a few young men-
haden, some young herring (alewives), and another small fish, besides
a single crawfish, a few shrimp, and a limited number of small shells.
Another set of dredgings off Cherrystone produced little besides a few
specimens of skate (Raia, of possibly two varieties). The satisfactory
prosecution of these researches were somewhat interfered with by the
prevalence of strong winds and tides. It frequently happened that the
combined force of the seas and currents drifted the nets from the posi-
tions where they were set, and in some instances the apparatus was
seriously injured by contact with the bottom, or by drifting afoul of the
net anchors as the gear was swept along. It was cvident, however,
that there were no shad in the localities visited, and, therefore, though
the results obtained by the expedition were of a negative character,
they were, nevertheless, of considerable value in establishing more
definitely than we knew before the date of arrival in the Chesapeake of
certain varicties of fishes, while it may, perhaps, be considered settled
that no shad, herring, ete., remain inside the capes of Virginiain winter.

Experiments were also made on the cruise to ascertain what might be
done in hatching cod-fish eggs in water taken from the Chesapealke.
. Just before the ship sailed from Washington 1,000,000 cod-fish eggs
(about 75 per cent. of which appeared to be alive) were put on board,
these eggs being in artificial sea water. Upon arrival at Point Lookout
the eggs were put in a glass jar and three cones, and the hatehing pro-
cess begun.  That was on Saturday, and the following Monday morning
few eggs remained alive, probably not more than one in five hundred,
while none had advanced any in development since being placed in
water taken from Chesapeake Bay, the density of which was found to
be 1.0070, while that of sea water is from 1.0240 to 1.0290. The eggs
sunk to the bottom of the hatching apparatus, when put into the water
obtained at Point Lookout, and it was not long before examination
showed ihe germinal disk to be much distorted. On Tuesday morning
no eggs remained alive, and the embryos that lived the longest were
much more misshapen than others which died earlier.

After returning from Chesapeake Bay, the Fish Hawk proceeded to
Quantico, Va., on the 10th of April, o carry on the hatching of shad
and herring.

On the 7th of July she proceeded to Wilmington with a load of ma-
chinery and supplies for the Albatross; and on the 16Gth of that month
was ordered to New IHaven to await further orders.

She returned to Washington on the 21st of July, and took on board
the usual apparatus and material for Wood’s Holl, and left for that station
on the 24th, arriving on the 26th.

Several trips were made by her to the Gulf Stream; namely, on the
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1st, 10th, and 25th of August, 6th of September, and 3d and 12th of
October. .

Returning, she arrived in New York on the 20th of Qctober, reaching
Washington on the 29th. '

Ou the 20th of November, after the transfer of Licut. Z. L. Tanner to
command the Albatross, Lieut. William M. Wood was transferred from
the Lookout to command the Fish Hawk. She was then at tho Washing-
ton navy-yard, undergoing slight repairs, remaining there until the end
of the year.

The personnel of the Fish Hawk, at the close of the year, was a8 fol-
lows: Lieut. William M. Wood, commmanding ; engineer, W. L. Bailie;
mate, James A. Smith; mate, C. H. Cleaveland; apothecary, J. Allen
Kite, who succeeded Dr. Van Vliet on the resignation of the latter.

C.—THE LOOKOUT.

The small yacht steamer Lookout has been constantly occupied dur-
ing the year in the service of the Commission on the Potomac, on
Chesapeake Bay, on the Susquehanna River, and at Wood’s Holl.

Up to November she was in command of Lieut. William M. Wood,
but when this officer was transferred to the command of the Fish Hawk
she was placed in charge of Quartermaster Hamlen.

Her most important operation will be found mentioned under the
head of the ¢ propagation of shad,” as being engaged in trausporting
the eggs from the river stations to the hatching houses.

D.~Launcu No. 82.

The service of several steam launches is always required in the work
of the Commission, especially in connection with the propagation of the
shad, for collecting the eggs from distant points, and transferring them
to the proper stations.

The Navy Department very kindly furnished the OCommission with
two launches, as heretofore, namely, Nos. 49 and 55; but an additional .
one being required, Launeh No. 82, subsequently christened the Cyguet,
was purchased from the Herreshoff Manufacturing Company, and put
immediately into use. This boat, about 33 feet long, was found in every
way to answer a satisfactory purpose.

E.—THE CANVAS BACK.

The laying out of the large shad seine at Battery Station, Havre de
Grace, requires an extended force of men. For the purpose of econo-
mizing the number, plans were prepared for a very light draft steam.-
boat, sufficient to take on board the seine and carry it out over the
flats, thus enabling the work to be done’'in a better manner by a very
few persons.

Drawings for a suitable vessel were made under thoe direction of Maj.
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T. B. Ferguson, and estimates obtained from several builders, notably
the Herreshoff Manufacturing Company, Pusey & Jones, &e. The cost,
however, was much greater than the available funds of the Commis-
sion would admit, and the subject was necessarily deferred for a future
occasion, :
4,—TRANSPORTATION AND HATCHING CARS.

Reference has already been made to the adaptation of a baggage car
of the Philadelphia, Wilmington and Baltimore Railroad to the nceds
of the Commission in the transportation of young fish. For the sake of
securing proper attention to this car by railroad companies, it was, by
permission, labeled ¢ Pennsylvania,” as if belonging to the Pennsylva-
nia Railroad Company.

A second car, authorized by Congress, was built entirely for the Cow-
mission by the Baltimore and Ohio Railroad Company, and labeled
¢« Baltimore and Ohio, No. 2, United States Fish Commission.”

The entire bill of the railroad company for the construction of this
car complete and ready for use amounted to $7,218.55, although some
additional expense was incurred in adapting the special fish transport-
ing apparatus, the total cost amounting to about §8,000.

This car was built under the supervision of Mr. I'. 8. Bastman, and
according to a form of trussing patented by him. It offered special ad-
vantages in the way of strength and lightness.

The measurement of these cars is as follows: Length of car No. 1, 51
feet 2 inches without platform ; with platform, 57 fect 6 inches; total
height from the track to the topinost projection, 14 feet 14 incles; total
width 9 feet 10 inches.

The dimensions of car No. 2 are, Jength from out to out of buffers, 59
feet 9 inches; total width, 10 feet; height from top of track to top of
hood, 14 feet % inches.

Work upon this car was begun about the 13th of March, and on the
24th of May it was received, completed, from Baltimore. The first trip
- made by it was with a load of carp, on the 4th of November.

Further details of the uses of these cars will be found under the
special heads. ’

5.—OOURTESIES EXTENDED TO THE UNITED STATES FISH COMMISSION.

As in previous years, I have the pleasure of acknowledging many im-
portant courtesies extended to the Commission by the various Depart-
ments of the Government, by railroad and steamboat companies, and
by individuals. Indeed, without the help thus rendered it would bLe
quite impossible to carry on the work on its present scale, without a
very cousiderable increase in the appropriations.

THR TREASURY DEPARTMENT.~—The Secretary’s office—On the oc-
casion of the expected arrival of certain collections of fish from abroad
the Secretary of the Treasury dirccted the collector of customs at New
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York to render every facility for their speedy transfer from the vessel
to the cars of the Commission.

Light-House Board.—The valued service rendered for so many years
by the Light-House Board in authorizing the use of the buoy station
at Wood’s Holl as a central station of operations has been continued,
during the year, and the quarters originally fitted up by the Commis-
sion in 1875 were occupied for the third time.

The Board also continued its assistance in forwarding blanks and
thermometers furnished by the Commission to various light-ships and
light-houses, and in collecting and forwarding returns. The iinportance
of this co-operation on the part of the Board caunot be overestimated,
a8 it enables the Commission to reach a class of intelligent men whose
opportunities for observation are of course unrivaled.

The Board has also kept the Commission and its vessels fully sup-
blied with lists of stations and other documents for use in connection
with the navigation of the coast. .

The Coast Survey.—The Coast Survey has met promptly all demands
upon it for maps and charts required for thoe service of the vessels of
the Fish Commission.

THE WAR DEPARTMENT.-—Engincer Bureau.—The co-operation of
the War Department has been exhibited, through the Engineer Bureau,
in connection with the work of river and harbor improvements in the
vicinity of the stations of the Cowmmission at IHavre de Grace, Saint
Jerome, and Wood’s Holl. A considerable amount of work was done
by the Bureau in the improvement of the channel and the approaches
to the Havre de Grace and Saint Jerome’s stations, adapting them
more particularly to the operations of the Commission ; the cost being
defrayed partly, where this could legitimately be done, from the appro-
Priations for rivers and harbors, and partly from those of the Commis-
sion.

The Signal Office—As heretofore, the Chief Signal Officer has Dbeen
always ready to co-operate in the scientific work of the Commission, es-
becially in securing records of temperatures of river aud sea waters.
What he has done in the past will be found fully acknowledged in
Previous reports, and the records of 1882 show & continuance of his
favor. In addition to supplying a full set of meteorologjcal apparatus
for the station at Havre de Grace, and less complete series for tho steam-
ers of the Commission, he has furnished the greater portion of the ther-
mometers supplied to light-ships and light-houses.

NAVY DEPARTMENT.—The assistance of this Department has from
the very beginning been of the utmost moment to the Commission in
Dearly all branches of its operations. The officers aud crew of all the
vessels of the Commission are furnished by the Navy Department, in-
cluding those of the Albatross, the IMish Hawlk, the Lookouf, and the
launches; while all the facilities of the navy-yards, especially that of
Washington, have been freely extended.
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The Engineer Bureau ordered a board to inspect the boiler of the Look-
out and to determine the question of repairs necessary to putit in proper
commission.

The Bureaw of Construction placed at the disposition of the Com-
mission two serviceable steam launches (Nos. 49 and 55) for the work of
the shad season of 1882.

The Bureau of Egquipment furnished a number of articles for the
equipment of the Albatross,

The Bureau of Navigation met all the appllcatlons of the Commission
for detail of officers in the most cordial spirit, making selections with
special reference to the duties to be performed.

The Bureau of Ordnanceissued a breech-loading gun to the Albatross,
and also a number of obsolete powder tanks to be used in making col-
lections of natural history.

THE COMMISSIONER OF PUBLIO BUILDINGS AND GROUNDS.—Col.
A. F. Rockwell, the Commissioner, authorized the inclosuro of the
Armory grounds by a fence, for the better protection of the property of
the Commission, and also permitted the construction of a large shed for
the storage of packages that could not be conveniently accommodated
within the armory.

THE RAILROADS OF THE UNITED SrATES.—The various railroads
throughout the country have continued to assist iu the work of the Com-
mission with the same liberality as before. They have continued their
agreecment with the Commission to transport fish in the baggage cars of
passenger trains without extra charge, allowing the messengers free ac-
cess to them, as shown by the accompanying list. This privilege has
not been of s0 much importance as in previous years, owing to the niuch
more extended adoption of the system of forwarding the fish either in
the transporting cars of the Commission or in those chartered for
special trips.

As explained in earlier reports, a special rate has been adopted by
most of the roads for this service; this, for the most part, being 20
cents a mile for the transportation of the car on passenger trains, to
include the fares of five messengers—any number above this paying the
regular passenger fare. This arrangement, first established through
the assistance of President Hinckley, of the Philadelphia, Wilmington
and Baltimore Railroad, on his own road, and next extended to the Penn-
sylvania and the Baltimore and .Ohio roads, has since become almost
universal throughout the country; so much so, indeed, that very little
difficulty is experienced in sending the car in any desired direction. In
some cases, even, the car is earried without any charge whatever for
transportation and messengers, or else at rates below that of 20 ceuts por
mile, In a few cases the charges have been greater than 20 cents; but
in nearly every instaunce there has been an important reduction.

The acknowledgments of the Commission are most especially due for
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gratuitous service of the nature mentioned, to the Eastern, Maine Cen-
tral, and British and North American roads of New England, and the
Provinces.

One important consideration in asking from the roads the facilities
in question is found in the fact that an appropriation in lump is made
* by Congress in the interest of the community, and that whatever ro-
duction of cost can be accomplished allows a greater expenditure in some
other direction. Twice the amount of the annual appropriation could
readily be used; and as the number of streams and pouds to be sup-
plied with fish is of enormnous extent, requiring many years, even on
the most liberal scale of operation, before they can all be provided for,
a selection is, of course, necessary, and is usually made along the routes
of greatest co- operation on the part of the transportation companies.
There is nothing invidious in such a selection ; and as the railroad com-
Panies are interested in the prosperity of the regions traversed by them,
they feel justified in drawing the action of the Commission in their di-
rection.

I may also mention that the Penusylvania and the Old Colony Rail-
road companies prepared special tickets facilitating the transportation
of the officers and employés of the Commission to and from: Wood’s
Holl. <

While making the acknowledgments of the United States Fish Com-
mission to the railroads for service rendered, what the latter do in
the interest of the work of the fish commissioners of the several States
should not be overlooked.

In most instances where an active body of Smte fish commissioners
is at work, they can obtain, with little or no difficulty, free passes while
on official business, and free transportation for their fish. In a number
of the Western States the comnissioners devote special attention to-
wards gathering up fish that have been stranded by overflows of the
rivers or otherwise dangerously situated, and returning them to the
channel; many millions of the most valuable varieties being annually
thus saved.

Most of the State work in question has been performed in Virginia,
North and South Carolina, Georgia, Illinois, Ohio, Kansas, lowa, ote.

It would be invidious to mention the railroads, as I am not aware that
any application has yet been refused.

ForuieN STEAMSHIP COMPANIES.— Assistance has also been rendered
the Commission during the year by the various steamship ompanies,
particularly the Cunard, the French Transatlantic, and the North Ger-
man Lloyds, as will be referred to hereafter.

BY OTHER PARTIES.—Mr. Paal Schultz, of Oregon, of the North-
western Trading Cowmpany, offered free transportation to any one who
might be seut out by the Commission to study the fisheries of Alaska.

I hope to be able to make use of this proposition at an early date.
8. Mis, 46—111
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6.—COURTESIES TO FOREIGN COUNTRIES.

Almost from the very beginning the United States Fish Commission
bas endeavored to increase the scope of its work by securing any of the
varieties of fish from foreign countries that promised to be useful in
North America.

Among its efforts in this direction may be mentioned the improved
varieties of German carp, the Rhine salmon, the European whitefish
aund trout, the tench, the ide, the turbot, the sole, and other species.
Most of these have been supplied without any charge whatever by for-
eign governments or fish-cultural institutions, and the United States
Fish Commission, desirous of doing its part in the exchange of prod-
ucts, has taken great satisfaction in meeting applications from its cor-
respondents abroad for similar contributions.

In previous reports will be found detailed statements of what has
been dono in past years in the way of transmitting shad, land-locked
salmon, whitefish, California trout, lake trout, black bass, etc., and this
international courtesy has been continued during the year 1882 as fol-
lows:

France—On the 14th of January 250,000 eggs of the whitefish and
20,000 eggs of the brook trout were forwarded to the Société d’ Accli-
matation in Paris, and their arrival in good coudition was acknowl-
. edged on February 17. On the 4th of March a successful shipment of
10,000 eggs of the land-locked salmon was made to the same country.

Germany.—A large number of eggs of land-locked salmon, lake trout,
California trout, and whitefish were forwarded via Bremen to the
Deutsche Fischerei-Verein, arriving in good condition. Subsequently
10,000 eggs of land-locked salmon were sent to Mr. Iibrecht. On the
29th of April 2,000 eggs of the California trout, (salmonide) were for-
warded to the Deutsche Fischerei-Verein.

Great Britain.—At the request of Mr. George Sheppard Page, thir-
ty-three black bass were sent to the Duke of Sutherland on the 31st
of May, of which thirty-one arrived safely. 7These were placed on
April 20 in Loch Brora, a lake six miles long and well suited to the
growth of fish.

COlili~In reply to the application of the Chilian minister in Wash-
ington, information was' supplied in regard to the more important
food-fishes of the United States, and especially the carp. The neces-
sary pamphlets and instructions were furnished for their cultivation,
and a promise was made of as many young fish at the proper time as
could be conveniently transported.

7.—~FISHERY EXHIBITIONS.

It has been my duty to report participation by the United States Fish
Commission in two fishery exhibitions—one in Philadelphia, and the
other in Berlin. Numerous invitations have been extended to take part
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in others—notably those at Norwich, England, in 1881, and Edinbux;gh,
in 1882. As these were occasions of minor importance, the invitations
to participate, unaccompanied, as they were, by formal action of the
British Government, were not responded to. The exhibitions were held
during the years mentioned, and were very successful in exciting inter-
est to the subject of fish culture and the fisheries; so much so, indegd,
that it was determined to hold a much larger and more comprehensive
exposition in London in 1883. This enterprise soon assumed an inter-
national importance, and a formnal invitation was extended by the Brit-
ish Government to the United States to take part on this occasion,

The correspondence began by the transmission, on the part of Minis-
ter Lowell, of an inquiry from the Earl of Ducic as to whether an invi-
tation to the United States of participation would be received favorably.
On the 26th of April the President transmitted to Congress a message
on the subject, recommending acceptance of the invitation and an ap-
propriation to carry out its requirements. A bill appropriating $50,000
was reported by the Committee on Foreign Relations of the House, was
passed under suspension of the rules, and was concunrred in by the Sen-
ate on the 13th of July.

On the 3d of May I appeared before the House Committee on For-
eign Relations, and on the 26th of May before the Senate committee,
explaining the character of the proposed exhibition, and the advantages
that the United States might be expected to derive in consequence of
her participation.

As soon as the money became available preparations were made for
the occasion, and a careful investigation was made as to suitable objects
in the National Museum. The deficiencies were then noted, and meas-
ures taken to supply them. It was considered particularly desirable
to furnish a complete series of models, illustrating the progress of the
American fishing vessels from their earliest forms to those of the pres-
ent day. Preparations were also made for securing all the later and
better varieties of tackle and other fishing apparatus of every kind.
Small boats, sportsmens’ clothing and equipment, samples of the vari-
ous fishery productions, casts of fishes, tish-hatching—and fish-curing
establishments of -the country, etc. It was determined also to secure
an extensive series of photographs, illustrating everything connected
with the fishery industries.

The gentlemen who had been so successful in collecting the statistics
for the census department of the fisheries was again assigned tb this new
service, especially Messrs. J. W. Collins, R. E. Earll, H. O. Chester, A.
Howard Clark, and others. Mr. Ellioft, as artist, and Mr. Smillie, as
Photographer, visited the fishing localities, and made many sketches and
bictures and photographs (mostly instantaneous) of much interest. The
Whole work was under the direction of Mr. G. Brown Goode, assisted, so
far as fish culture was concerned, by Major Ferguson, Colonel McDonald,
and other specialists of the Commission. Models and maps of the various
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fish-hatching establishments of the Commission, with detailed statistics
as to their history and management, were prepared. These, however,
will be presented more in full in the report for 1883.

It may be stated, in passing, that the time of opening of the exhibi-
tion was fixed for the 1st of May, 1883,

By way of experiment as to the possibility of forwarding the well-
known painted casts of fish which adorn the National Museum, a box
containing a number of them was packed and forwarded to Mr. Wesley,
the London agent of the Smithsonian Institution, with instructions to
return it unopened. No particular injunctions were given as to the care
of the box and its contents; and on its return, some weeks after, the
casts were found to be in perfectly good condition, thus giving much
encouragement in regard to forwarding a complete series.

Among other special preparations that were made for the occasion,
Mr. Lindenkobhl, of the Coast Survey, was commissioned to prepare a’
model of the sea-bottom of the Gulf of Maine, on a scale of ¢5dy55.  This
was intended to exhibit all the principal fishing banks of the region
between Ilastern New England and Nova Scotia. 'When completed it
was, by permission, exhibited by the Coast Survey, at the Garfield Fair
held in Washington in November.

The Commissioner of Patents undertook to bring together a com-
plete series of all the patents which had been issued in connection with

-fishing and the fisheries during the century. This was done, and the
collection filled three stout volumes.

The Superintendent of the Life-Saving Service also took great inter-
est in making a display of apparatus connected with Lis work.

With the preparations made by the Commission for the London Ex-
position of 1883, it is hoped that the next report will chronicle as great
success on the part of the United States Fish Commission as ocenrred
at Berlin in 1580,

8.—PUBLICATIONS IN 1882,

The most important publication upon which the JFish Cowmmission
was engaged in 1882 was the printing of a portion of the Annual Re-
port for 1880, which was, however, not actually completed until 1883,

In the report for 1881 mention is made of the action of Congress in
authorizing the printing, annually, of a bulletin of the Commnission, to
contain notes of discoveries and improvements in fish culture and fish
eries, whether made by the Fish Commission itself or by otheér parties.

The first volume (for 1881) contained a great deal of interesting mat-
ter, and was completed in July, 1882, but the second volume for 1882
was more important, as serving as a medium for the immediate publi-
cation of interesting facts and suggestions connected with the work of
the Commission. It was commenced in August, 1882, and a large por-
tion was printed by the end of the year.

For various reasons it has usually been impossible to get out the full
report of the Commission until the second year after date, or even later ;
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and as the Bulletin is published sighature by signature, and distribute.d
in this form, a discovery can be announced within a few weeks after it
is made.

About two hundred copies of the Bulletin of 1882 were distributed
by signatures to specialists, to State fish commissioners, and to the
more important scientific societies, thus giving them the advantage of
early knowledge of their contents. The remainder of the edition is
distributed by volumes, mostly to the parties receiving the Annual Re-
port.

. This work is a public document, and {from the large edition printed,
Congressmen have copies at their disposal for their correspondents.

A small pamphlet containing the rules and vegulations of the Fish
Commission for the government of its employés, together with a sum-
mary of the Treasury and other Government regulations in regard to
the keeping of accounts, was published and distributed to all parties
interested in 1882.

Large mimbers of circulars required for the current business of the
Commission have also been printed and distributed.

Five fishery bulletins prepared by the Comnmission have been printed
by the authorities of the Census Burcau of 1880, and will be found
enminerated in another part of this report. These were in continuation
of the joint arrangements between the United States Fish Cominission
and General F. A. Walker, Superintendent of the Census, to which refer-
ence is made in another place. :

In view of the great delay in getting out the Census publications,
authority was asked of Congress to print a special series of reports in
quarto that bhad Dbeen contemplated or prepared for the Census, and,
accordingly, a joint resolution was passed, as follows:

Resolved by the Senate (the House of Representatives concurring), That
the Public Printer be, and is hereby, instructed to print in quarto form
a report by the United States Commissioner of Fish and Iisheries
upon the food-fishes and the fisheries of the United States, the engrav-
ing to be in relief, and to be contracted for by the Public Printer, under
the direction of the Joint Committee on Printing, and to receive the ap-
proval of the Commissioner before being accepted ; the work to e ste-
reotyped, and 10,000 extra copies printed, of which 2,500 shall be for the
use of the Benate, 5,000 for the usc ot the Houase, and 1,500 for the use
of the Commissioner of Fish and Fisheries. 1here shall also be printed
1,000 extra copies for sale by the Public Printer, under such regulations
as the Joint Committee on Printing may prescribe, at a price equal to
the additional cost of publication, and 10 per cent. thereon added.

Work was immediately begun on this series, and before the end of
_the Year a large part of the first volume, on thoe natural history and
food-fishes of the United States, was in the hands of the printer, and
to a considerable extent was stercotyped.

A large namber of drawings was also made for the plates, and some
of them reproduced by the photo-engraving process.

The volume will probably appear in the course of the year 1884,

Mr, Charles W, Smiley, Chief of the Division of Records, has had en-
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tire charge during the year of the preparation of all matter for the printer,
the correcting of the proofs of text and plates, and all else relatin g to
the proper presentation of the several volumes, pamphlets, and circulars
as well as of their distribution to correspondents and applicants.

9.—PAYMENTS FOR ROYALTIES.

The question has frequently arisen on the part of the Commission as
to the payment of royaltics on patented articles used in connection with
its operations, especially those of fish culture; the particular question
being the demand of Mr. Oren Chase, of Detroit, for compensation for
the alleged use of the principle of his fish-hatching jar. There is no
question of authority to purchase an instrument or objeect, with the un-
derstanding that the price includes the royalty ; but, in this instance,
waiving the question of actual infringement of the patent, inquiry was
made of the First Comptroller as to the authority to grant, under the
circumstances, the request of Mr. Chase. After a careful consideration
of the subject, he decided that the claim of Mr. Chase was of the nature
of damages against the United States, and that the only remedy was in
an application to Congress for compensation.

10.—PERMANENT SEA-COAST STATION OF THE UNITED STATES FISH
COMMISSION.

. From the inception of the work of the Commission, in 1871, it has been
the cnstom to select some station on the sea-coast from which to prose-
cute the researches required by Congress into the scientific and econom-
ical problems connected with the sea and its inhabitants; the stations,
as already indicated, covering the coast ffom the Bay of Fundy to Long
Island Sound. In this way the peculiarities of the in-shores have been
well determined, and the geographical distribution of the fishes, mol-
lusks, crustaccans, radiates, etc., properly marked out. In addition to
the discovery of a great many new species, much light has been thrown
upon the subject of marine natural history generally,

1t is not to be supposed that everything in this connection has been
learned ; but the broad features have been determined, and the remainder
can be safely left to local and special researches.

The acquisition of a sea-going steamer, in the Fish Hawlk, and the
hope of obtaining a still more serviceable vessel, rendered it expedient
to fix upon sowme point for permanent occupation where the necessary
facilities could be obtained for doing the work of the Commission in the
best manner. ‘

As the same station was to be used, both for research, and for propa-
gation of the marine fishes, and as the best conditions for the latter
were found on the south coast of New England, fish here being in greater
variety, and, so far as the winter hatchiug was concerned, the cold be-
ing much less severe, and the other circumstances generally more favor-



REPORT OF COMMISSIONER OF FISH AND FISHERIES., XXXIX

able, the region last mentioned was fixed upon. Although, so far as
codfish are concerned, the fish are nearer the eastern coastof New Eng-
land, still, by the use of a suitable fishing smack, they can be brought
in alive from any reasonable distance and penned up until needed, and
in this way exposed to much less danger from destruction by cold than
was found to be the case when such work was prosecuted in Gloucester.

After a careful consideration of the subject, the choice was found to
lie between two stations, Newport and Wood’s Holl. Newport is much
the more convenient of access, and its citizens anifested a great de-
sive to secure the presence of the Commission. A committee, of which
Mr. J. M. K. Southwick was spokesman, offered to furnish the necessary
buildings and also the use of a suitable wharf, and otherwise to encour-
age the selection of that station. The Navy Department also gave the
Commission a provisional invitation to establish itself on the northern
end of Coasters’ Harbor Island, a portion thought not to be required
for the purposes of the Naval Training School. The great objection was
found to be tlie comparative impurity of the water of Narragansett Bay,
receiving, as it does, the drainage of a number of large cities, as New-
port, Fall River, Bristol, Providence, etc., and having a large arca of
muddy bottom.

The experience of the year 1880 showed that the sediment settling,
as it would, upon the eggs of the fishes to be hatched out, would ma-
terially impair their development, as was the case at Gloucester.

A totally different condition of things was found at Wood’s Holl, where
the water is exceptionally pure and free from sediment, and where a
strong tide, rushing through the Wood’s Holl passage, keeps the water in
a state of healthy oxygenation specially favorable for biological research
of every kind and description. The entire absence of sewerage, owing
to the remoteness of large towns, as well as the absence of large rivers
tending to reduce the salinity of the water, constituted a strong argu-
ment in its favor, and this station was finally fixed upon for the purpose
in question.

The quarters occupied by the Commission at Wood’s Holl, furnished
by the courtesy of the Light-House Board, were too scanty for the en-
larged work contemplated by the Commission, and measures were imme-
diately instituted to obtain a foothold on the Great Harbor. Here a
point of land, constituting the neck of the upper harbor, was fixed upon
as a suitable location, affording the advantage of very deep water, ac-
cessible to vessels of ordinary dimensions, and immediately adjacent to
the rapid tide of the passage. Negotiations were opened with the own-
ers of the ground, Messrs. Isaiah Spindel & Co., and a provisional
agreement made as to the price and the conditions of the purchase as
referred to in the report ot 1881.v*"

The subscriptions of the various partie’, to enable the Fish Commis-
sion to purchase the land at Wood’s Holl required for the purpose of a
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permanent fish-hatching and research station, and the donation of a large
tract by Mr. J. 8. T'ay, were, of course, contin gent upon the appropriation
by Congress for the adjacent pier, and although this appropriation was
made in 1882, it was not considered proper to call in the subscrlptlons
and to deﬁmtely acquire possession of the money.

Mr. C. F. Choate, president of the Old Colony Railroad Company, and
Mr. J. Maleolm Forbes, a summer resident of Naushon, were selected
as trustees to whom the land was to be conveyed by the owners, Messrs.
Isaiah Spindel & Co. and Mr. Josepl 8. Fay, whenever the circum-
stances warranted it, the deeds of cession being made to the trustees
with the proviso that on the claim either of the United States Fish
Commissioner or of the Secretary of the Treasury there should be a
transfer of the property to the United States.

As no permanent acquisition of ground can be made or accepted by
the United States, unless full jurisdiction over the same (with the usual
limitations) is ceded by the State, a resolution to that effect was aceord-
ingly passed by the legislature, and became a law by the signature of
Governor John D. Long on March 30, 1882,

A general lJaw was already in existence, authorizing the governor,
without further formality, to cede jurisdiction over ground acquired by
the United States Government for light-house purposes, custom-houses,
or post-offices, and the Fish Commission was included with the parties
specified. Thus, in case of future acquisition of laud, it is only neces-

‘sary under the law to make application to the governor for the cession
thercof, and compliance with the requirement that a proper designation
and plot of the tract be filed within a year of the receipt from the gov-
ernor of the necessary documents. It is understood that this jurisdic-
tion does not exclude the State officials from entering upon the land to
serve a civil or criminal process.

It was suggested, in view of the expected acquisition and improve-
ment of the ground at Wood’s Holl for Government purposes, that the
buildings which had been erected by Professor Agassiz on the island
of Penekese in 1873, and which, since the abandonment of the island
to its original owner, Mr. Anderson, had been upoccupied, might be
properly transferred to Wood’s Holl. I accordingly visited the locality
for the purpose of making the necessary examination, but satisfied my-
self that, even if the buildings could be obtained free of cost, it wounld
not be expedient to use them in the new station, the general require-
ments being so totally differen t, and the requisites not met by the build-
ings in question.

In order to possess data necessary for intelligent calculation in refer-
ence to grading and filling the Wood’s Holl property, I secured the serv-
ices of Mr. B. W. Bowditch, a well-known landscape architect and en-
gincer of Boston, to make a careful survey of the premises. This he ac-
cordingly did and furnished o map on the scale of 20 feet to the inch,
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with contour lines 1 foot apart over the entire surface of the greatgr
part of Bar Neck. A reduced map of this, but somewhat extended in
area, was made without contours, on a scale of 50 feet to the inch, cor-
responding in this respect to the scale of the hydrographic survey of
the adjacent shores made by General Warren in 1881.

11.—CONGRESSIONAL ACTION IN REGARD 10 THE WOOD’S HOLL STA-
TION.

As explained heretofore, the carrying out of the extended plan for
using Wood’s Holl for a great central station for hatching sea fishes,
such as cod, halibut, ctc., depends upon an appropriation in the river
and harbor bill for the construction of a harbor of refuge in the great
harbor of Wood’s Holl, to consist of a hollow pier, serving first to cover
up and mask a reef of dangerous rocks; secondly, to protect the upper
portion of the great harbor, and thus permit vessels of 20 feet draft
to come in and remain in perfect safety in severe storms; and, thirdly,
to furnish the basins for keeping the live fish.

The subject of an appropriation for a harbor of refuge was brought
before the River and Harbor Committee of the House, and all the ar-
guments in favor of the proposition were duly presented and sustained
by Representatives Candler and Crapo, of Massachusetts, and other
gentlemen interested in the commercial aspect of the plan. The signa-
tures of business firms and insurance companies representing a capital
of between one and two hundred millions of dollars, together with those
of masters of many coastwise vessels, were obtained by Mr. John M.
Gliddon, and brought before the committee in support of the measure,
and, largely through the intervention of the gentlemen mentioned, es-
pecially of Mr. Candler, who was a member of the committee, an appro-
priation of $52,000 was obtained.

The magnitude of the amount appropriated by the river and harbor
bill induced the President to defer action upon any new items in it nntil
the subject could be recommitted to Congress for its consideration, work
already under way alone receiving attention during the year. This, of
course, was a very unwelcome interruption to the general labors of the
Commission and retarded the completion of the plan for one year. Itis
hoped, however, that the embargo on the expenditure for Wood’s Holl
will be raised during the year, and that the work will be completed in
188384,

No new developinent has oceurred in eqnnection with the acquisition
of land for the purposes of the Commission. The subscriptions made by
the various parties referred to in the report for 1881 were available only
in the event of an appropriation by the Government for the collateral

objects, aud this being deforred everything has been held in abeyance
dlll‘il]g the year.
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B.—INQUIRY INTO THE HISTORY AND STATISTICS OF
FOOD-FISHES.

Having thus passed under review the most important features of the
general work of the Commission during the year 1882, 1 now proceed to
present more definitely the opecrations connected with the so-called
“Inquiry Division” of the subject, embracing all that relates to the
investigation into tbe actual condition of the inhabitants of the waters
and their mutual relationships, as well as to the statistics of their abund-
ance and capture, and the methods and apparatus by which they are,
or may be, rendered subservient to the requirements of man.

The other branclh of this work of the Cowmmission relates to the in-
crease of the supply of food-fishes generally, or in particular localities,
by means of artificial propagation or by transplantation.

The investigations connected with the first branch of inquiry may be
considered under several heads to be taken up in their order.

12.—THE SENATE COMMITTEE ON INVESTIGATION OF THE MENHADEN
FISHERIES.

The many complaints, by citizens of New Jersey, of the destruction of
the menhaden by purse and pound nets involving an inability of the figsh-
ermen to secure sufficient bait for line fishing, as also the assertion that

-large numbers of valuable food-fishes were destroyed by these agencies,
induced the reference of the several memorials and petitions to a sub-
committee of the Senate Committee on Foreign Relations ; this reference
baving been made on the ground that any legislation in regard to the
inshore fisheries would necessarily have a very definite relationship to
the provisions of the fisheries clause of the Washington treaty which
went into effect in 1873. '

The subcommittee named consisted of Mr. Lapham as chairman, with
Messrs. Edmunds, Miller of California, Morgan, and Windom as mem-
bers.*

The United States Fish Commission was instructed to render to this
subcommittce any assistance in its power.

*The following are the Senate resolutions under which action has beon taken :

¢ Resolved, That five members of the Committee on Foreign Relations of the Senate
Lo designated by tho chairman of said committee as a subcommittee to act in con-
junction with the Commissioner of I'ish and Fisheries to examine into the subject of
the protection to be given by law’to the fish and fisheries of the Atlantic Coast, as
proposed in the bill (8. No. 1823) for the protection of fish and fisheries on the Atlan-
tic Coast.

¢ Resolved, That said committee have power to send for persons and papersinregard
to the before-mentioned inquiries, and that it have leave to sit during the recess of
the Senate.

4 Resolved, That the expenscs incurred in the execution of the foregoing resolutiona
Ybe paid on the certificate of the chairmnan of said subcommittee out of the appropria-
for the contingent expenses of the Senate.”
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The subcommittee took up its work immediately after the adjourn-
ment of Congress, and visited a number of the towns on th.e coasts of
New J ersey, New York, Connecticut, and Rhode Island, taking a large
amount of testimony from both sides in the controversy. )

The Commission placed the Lookout at the command of the commit-
tee, and, at various times, Major Ferguson and Colonel McDonald, of
the Commission, were in attendance and l'endered.such help as they
could.

Quite a number of witnesses were examined in Washington, being
summoned there for the purpose.

The subcommittee did not consider it expedient to make a report of

its work for 1882, preferring to devote another session to the special
inquiry.

13.—THE WORK OF THE FISHERY CENSUS OF 1880, AND ITS RESULTS.

In my report for 1879* it was announced that arrangements had been
made to co-operate with the Superintendent of the Tenth Census in ¢ol-
lecting the statistics of the fisheries of the United States. In subse-
quent reports the progress of the work has been frequently alluded to,
and the principal features ot the plan described.

The work is still in progress, the delay in printing the reports, al-
though vexatious, affording an opportunity for a more careful clabora-
tion of the material than would otherwise have been practicable. The
alliance between the Census and the Fish Commission, so far as finan-
cial interests are concerned, having come to an entire close during the
Year, it seems appropriate to review at this time the history and present

*condition of the undertaking.

In July, 1879, an arrangement was made with General Irancis A.
Walker, Superintendent of the Tenth Census, by which an investigation
of the fisheries of the United States was undertaken as the joint enter-
prise of the United States Fish Commission and of the Census Bureau.
It was decided that this investigation should be as exhaustive as possi-
ble, and that both the United States Fish Commission and the Census
should participate in its results. The preparation of a statistical and .
historical description of the fisheries, to form one of the series to be
presented by the Superintendent of the Census in his report, was from
the first the main object of the work, but in connection with extensive
investigations into the methods of the fisheries, into the distribution of
the fishing-grounds, and the natural history of useful marine animals
were 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,

* Report of Commissioner. Part VII, 1879 (1882), pp. XxuI-viL. Ibid. Part VIIJ,
1880 (1883), pp. xxvI1, 1-62. Ibid., Part IX, 1831 (1884), pp. XXXI-11. Roport of Sec-

retary of Smithsonian Institution, 1880 (1882), pp.78-9. Ibid., 1881 (1883), pp. 51-3.
Ibid., 1882 (1883), p. 55.
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and who has since been carrying on this work in addition to the per-
formance of his duties in connection with the National Museum and the
Tish Commission.

The plan of the investigation was drawn up before the beginniag of
the work, and was 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 ; also, as above stated, in Part VIII of this report.

The scheme of investigation divided the work into the following de-

partments:
L —NATURAL HISTORY OF MARINE PRODUCTS.

Under this head was to be carried on the study of the useful aquatic
animals and plants of the country, as well as of seals, whales, turtles,
fishes, lobsters, crabs, oysters, clams, etc., sponges and marine plants
and inorganic products of the sea, with reference to (A) Geographical
Distribution; (B) Size; (C) Abundance; (D) Migrations and Move-
ments; (E) Food and Rate of Growth; (F) Mode of Reproduction; (G)
Economic Value and Uses.

I1.—THE FISHING-GROUNDS.

Under this head were studied the geographical distribution of all
animals sought by the fishermen, and the location of the fishing-grounds ;
" while with reference to the latter are comsidered: (A) Location; (B)
topography; (C) depth of water; (D) character of bottom; (E) tem-
perature of water; (F) currents; (G)character of invertebrate life, ete.

III.—-THE FISHERMEN AND FISIIING TOWNS.

Here were to be considered the coast districts engaged in the fisheries,
with reference to their relation to the fisheries, historically and statisti-
cally, and the social, vital, and other statistics relating to the fishermen.

IV.—APPARATUS AND METHODS OF CAPTURK,

Here were to be considered all the forms of apparatus used by fisher-
men, boats, nets, traps, harpoons, etc., and the methods employed in
the various branches of the fishery. Iere 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 0) FISHERIES.

Under this hedd were to be studied the statistics of the yicld of
Amcrican fisheries, past and present.

VI.—~PREPARATION, CARE OF, AND MANUFACTURE OF FISOHERY PRODUCTS.

Here were to be considered the methods and the various devices for
utilizing fish after they are caught, with statistics of capital and men
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employed, ete.: (A) Preservation of Live Fish; (B) Refrigeljation;‘(C)
Sun-drying; (D) Smoke-drying; (E) Pickling; () Hermctlcall'y Can-
ning; (G) Fur Dressing; (H) Whalebone Preparation; (1) Ismg}uss
Manufacture ; (K) Ambergris Manufacture; (L) Fish Guano Manufact-
ure; (M) Oil Rendering, ete. »

VII.—ECONOMY OF THE FISHERIES.

Here were to be studied (A) Financial Organization and Methods ;
(B) Insurance; (C) Labor and Capital; (1D) Markets and Market Prices;
(E) Lines of Trafic; (¥) Exports, Imports, and Duties.

The fishery industry is of such great importance, and is undergoing
such constant changes, that a visit of a few days or weeks to any
locality, even by the most competent experts, has invariably proved
unsatisfactory. We lLave therefore been able to collect only the most
important facts, selected with special reference to the needs of the re-
port in contemplation, leaving many subjects of interest untouched.

The field-work and the correspondeuce in connection with it were
carried on Ly the following-named special agents, and approximately
between the dates below mentioned :

I. Coast of Maine, castof Portland : Mr. R. E. Earli and Capt. J. W.
Collins, August 1 to October 31, 1879 ; July 29 to October 20, 1850 ;
January 1, 1881 to January 1, 1883.

11. Portland to Plymouth (except Cape Ann) and castern side of
Buzzard’s Bay: Mr. W. A, Wilcox, September 2, 1879, to March 1, 1881.

I11. Cape Ann: Mr. A. Howard Clark, September 1, 1879 to Novern-
ber 1, 1880; July, August, and September, 1883.

IV. Cape Cod: Mr. F. W. True, July 1 to October1, 1879 ; Septem-
ber 1 to October 31, 1880; Mr. Vinal N. Edwards, October 1, 1280, to
July 31, 1882.

V. Provincetown : Capt. N. E. Atwood, August 1, 1879, to Aungust
1, 1880.

VI. Rhode Island and Counecticut, west to the Connecticut River:
Mr. Ludwig Kumlien, August 16 to October 16, 1880. .

VII Long Island and north shore of Long Island Sound and west
to Sundy Hook: Mr. Fred Mather, August 1, 1879, to July 1, 1881.

VIII. New York City: Mr. Barnet Phillips, January 1, 1880, to July
1, 1881. : :

IX. Coast of New Jersey: Mr. R. E. Earll, December, 1880.

X. Philadelphia: Mr. Chas. W, Smiley and Mr. W. V. Cox, Novem-
ber, 1880. '

X1. Coast of Delaware: Capt. J. W. Collins, December, 1880.

XII. Baltimore and the Oyster Industry of Maryland: Mr. R. H.
Edmonds, October 1, 1879, to October 1, 1880.

XIII. Atlantic coast of Southern States: Mr. R. E. Earll, January
1 to July 25, 1880.

XIV. Mexican Gulf coast: Mr. Silas Stearns, August, 1879, to July,
1880.
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XV. Coast of California, Oregon, and Washington: Prof. D. S. Jor-
dan and Mr. C. H. Gilbert, January, 1880, to January, 1881.

XVI. Puget Sound : Mr. James G. Swan, January, 1880, to January,
1881.

XVII. Alaska Fisheries: Dr. T. H. Bean, June to October, 1880.

XVIII. Great Lakes Fishery: Mr. Ludwig Kumlien, August, 1879,
to August, 1880.

XIX. River Fisheries of Maine: Mr. C. G. Atkins, January 1, 1880,
to July 3, 1882.

XX. The Shad and Alewife Fisheries : Col. Marshall McDonald, Octo-
ber, 1879, to January 1, 1883,

1 IIIS)EEII (,?yster Fisheries : Mr. Ernest Ingersoll, October 1,1879, to July
) - (1)

XXIIL. Lobster and Crab Fisheries : Mr. Richard Rathbun, January
1, 1880, to Janunary 1, 1882,

XXIII. Turtle and Terrapin Fisheries: Mr. I, W. True, October 1,
1880, to January 1, 1882.

XXIV. The Seal, Sea-Elephant, and Whale Fisheries : Mr. A. How-
ard Clark, November 1, 1880, to February 1, 1881.

In addition to the field assistants already mentioned, a staff of office
assistants was employed in carrying on correspondence, searching past
records, and preparing the report for publication, Mr, Chas. W. Smiiley,
- Mr. James Temple. Brown, and Mr. G. S. Hobbs were connected with
the work from its start, and from a later date Mr. J. E. Rockwell, Mr.
C. W, Scudder, Mr. R. I. Geare, Mr. George P. Merrill, and others were
thus employed. A number of clerks have also been detailed for this
work by the Superintendent of the Census, at one time as many as
twenty. i

A large part of the clerical force was under the direction of Mr. Chas.
‘W. Smiley, who bad in special charge the distribution of circulars and
the compilation of their results, and the compilation of summary tables
from the records of the Treasury Department.

The expense of the field-work from July 1, 1879, to July 1,1881, was _
for the most part borne by the Census, together with that of a large
amount of compilation office work carried on by clerks detailed from the
Census Office in Washington.

The expense of the preparation of the report, final tabulation of sta-
tistics of production, and preparation of illustrations, has been mainly
at the cost of the Fish Commission. Since February, 1881, Mr. Goode’s
connection with the Census Office has been in the capacity of a volun-
teer; his services in the preparation of the reports and in connéction
with their publication, having been rendered without compensation, in
addition to-his regular duties as Assistant Director of the National
Museum. In the same manner a large share of the most important
work upon special parts of the report has been done as volunteer labor
by officers of the National Museum and Fish Commission in addition
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to their regular duties. A number of employés of the Tish Commission
have been detailed from time to time for special work upon this report
for periods varying from four months to two years.

The participation of the Census Uffice and the Commission of Fish
and Tisherics has involved the expeuditure of prcoably nearly equal
amounts of mouney, and the division of the results, so far as they are
represented in reports ready for the printer, has been arranged to the
satisfaction of both. The extent of the material collected has, however,
been much greater than was anticipated, and the portion assigned to
the Fish Commission being too bulky for publication in the annual re-
ports, application was made to Congress for permission to print as a
separate special report an illustrated work in quarto upon ¢ The Food-
Fishes and Tisheries of the United States.”

This permission was granted in a joint resolution, worded as follows,
which passed the Senate July 16, 1882:

¢ Resolved by the Senate (the House of Representatives concurring), That
the Public Printer be, and is hereby, instructed to print, in quarto
form, a report by the United States Commissioner of Fish and Fisheries
upon the food-fishes and fisheries of the United States, the engravings
to be ip relief, and to be contracted for by the Public Printer under the
direction of the Joint Committee on Printing, and to receive the ap-
proval of the Commissioner before -being accepted; the work to be
stereotyped, and 10,000 extra copies printed, of which 2,500 shall be for
the use of the Senate, 5,000 for the use of the House, and 1,500 for the
uso of the Commissioner of Fish and TFisheries. There shall also be
prioted 1,000 extra copies for sale by tbe Public Printer, under such
regulations as the Joint Committee on Printing may prescribe, at a price
equal to the additional cost of publication, and 10 per cent. thereon
added.”

The manuscript for this report is, in the main, ready for the printer,
and several hundred drawings for the illustrations are finished. Part
I was placed in the hands of the printer in Aungust, 1882, and is now
well advanced toward completion. The contents of the report, it is pro-
posed, shall be as follows:

THE ¥OOD-FISIIES AND FISHERY INDUSTRIES OF THE UNITED STATES.
Introduction, including a general review of the fisherics and a statistical summary.

Parr  I.—The Natural History of Useful Aquatic Animals.
II.—The Fisbing Grounda.
1IL.—The Fishing Towns, containing a geographical reviow of the Coast,
River, and Lake I'isheries.
IV.—The Fishermen.
V.—The Apparatus of the Fisheries, and Fishing Vessels and Boats.
VI.—The Fishery Industries, a discussion of methods and history.
VIIL.—The Preparation of Fishery Products.
VIII.—Capital and Labor as employed in the Fisheries.
IX.—Fish Culture, Fishery Laws, and Fishery Logislation.

X.—Statistics of Production, Exportation, and Importation. Summary
Tables.
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Parr  XI.—The Whale Fishery—a special monograph.
XII.—The Aboriginal Fishenes.
XIII.—A Catalogue of the Useful and Injurious Aquatic Animals and Plants of
North America.
XIV.—A List of Books and Papers relating to the Fisheries of the United
States.

The report prepared for the Superintendent of the Census, the man-
uscript of which is now for the most part in his possession, is divided
into the tollowing sections:

A REPORT UPON THE S8TATISTICS OF THE FISHERIES AND FISH TRADE OF THI UNITED
STATES.

Introduction—(giving a comprehensive abstract of the matter contained in the quarto
roport referred to above).
PArT I.—A Roview of the Fisheries of the Atlantic seaboard, with statistics of
production and manufacture.
IL.—A Review of the Fisheries of the Pacifio Coast, with statistics of pro-
duction and manufacture.
IIX.—A Review of the Fisheries of the Great Lakes, with statistics of produc-
tion aud manufacture.
IV.—A Review of the River Fisheries of the United States. (Prepared by
C. W. Bmiley.)
V.~—A Review of the Consumption of Fish by Counties, with an estimate of
the extent and value of the inland fisheries. (Prepared by C. W.
Smiley.)
VI.—A Reviow of the Fish Trade of Cities of the United States having a popu-
Iation of more than 10,000 in 1880, {Prepared by C. W. Smiley.)
VIL.—S8tatistics of Importation and Exportation of Fishery Products from 1730
to 1880. (Prepared under the direction of Mr. C. W. Smiley.)
VIIL—List of the Fishing vessels of the United States in 1880, giving tonnage,
V value, number of crew, name of owner, branch of fishing engaged in,
together with other important details.
IX.—Monograph of the Seal Islands of Alaska, by Henry W, Elliott, (Already
in type; 171 pages, 4to.)
X.—Monograph of the Oyster Fisheries, by Ernest Ingersoll. (Already in
type; 251 pages.)

The above-mentioned parts will furnish an estimated aggregate of
1,030 pages, quarto, exclusive of the matter already in type. The
manuscript of Parts I, II, III, IV, VII, IX, and X, has already been
delivered. Parts V, VI, and VIII are held for final revision, but are
essentially complete.

The material specified in the last paragraph includes all compilations
from circulars, and the results of the work performed by clerks detailed
from the Census Office, together with much derived from the archives
of the IFish Commission.

The first three sections are mainly made up from the material col-
lected by the special agents in the field, and the form is as nearly as
possible that in which it was originally collected. Much, however, hag
been added from the archives of the Commission.
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By the plan just detailed the statistical matter gathered by the joint
cfforts of the two organizations is assigned to the Census, together with
a suflicient amount of descriptive and explanatory text to make the
Statistics fully intelligible, while the descriptive, historical, and natural
Listory papers are taken by the Fish Commission, these belng enriched
by a sufficient amount of statistical detail to render them as useful as
possible for the class of readers and students for whom they are in-
tended.

The statistical results of the investigations have already been pub-
lished in a preliminary way. A series of special statistical tables ap-
Deared in the Bulletins of the Census Office as follows:

Census Bulletin (1) No. 176.

(Preliminary Report upon the Pacific States and Territories); pre-
pared by Mr. G. Brown Goode from returns of Special Agents
Jordan,Swan, and Bean. Dated May 24,1881. 4to, pp. 6 (x2.).

Census Bulletin (2) No. 261.

Statistics of the Fisheries of the Great Lakes; prepared by Mr.
Frederick W. True-from notes of Special Agent Kumlien.
Dated September 1, 1881. 4to, pp. 8.

Census Bulletin (3) No. 278.

Statistics of the TFisheries of Maihe; prepared by Mr. R, E. Earll
from his own notes and those of Mr. C. G. Atkins. Dated No-
vember 22, 1881. 4to, pp. 47 (+1).

Census Bulletin (4) No. 281.

Statistics of the Fisheries of Virginia ; prepared by Col. Marsha,ll

McDonald. Dated December 1, 1881. 4to, pp. 8.
Census Bulletin (5) No. 291.

Statistics of the Fisheries of New Hampshire, Rhode Island, and
Connecticut ; prepared by Mr. A. Howard Clark. Dated April
5, 1882, d4to, pp. 7 (+1).

Ceunsus Bulletin (6) No. 295,

Statistics of the Fisheries of Massachusetts ; prepared by Mr. A.
Howard Clark from returns of Special Agents, Wilcox, Clark,
True, Collins, and Atwood. Dated March 1, 1882. 4to, pp.
35 (+ 1). -

Census Bulletin (7) No, 297.

Commercial Fisheries of the Middle States ; prepared by Mr. R. E.
Barll and Col. M. McDonald. Dated June 5, 1882. 4to, pp.
14. (This bulletin includes statistics of No. 4., O. B. No. 281.)

Census Bulletin (8) No. 298.

Commercial Tisheries of the Southern Atlantic States ; prepared

Mr. R. E. Earll and Col. McDonald. Dated June 5, 1882. 4to,
pp. 18.

8. Mis, 46——1v
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In all 148 pages, quarto. In addition to these certain special tables
have appeared : ' :
(9) Statistical Table.
Table showing by States the persons employed, caplta,l invested,
and value of produects in the oyster industry.
(10) Statistical Table.
Statistics of the Fisheries of the United States in 1880; pre-
pared by Messrs. Goode and Earll from the reports of the
Special Agents. Printed in the Compendium of the Tenth
Census, p. 1402. pp. 2. Reprinted in Bulletin of the United
States Fish Commission, Vol. I11,1883, pp. 2701, in Preliminary
Catalogue International Fisheries Exhibition facing p. 5.
(11) Statistical Table.
Table showing by States the quantity of Spamsh Mackerel taken
in 1880, and the total catch for the United States. ByR. Edward
Earll. Report United States Fish Commission, Part VII, 1880,
p. 416.
(12) Statistical Summary.
(Statistics of the Davis Strait Halibut Fishery.) By Newton P.
Scudder.” Report United States Fish Commission, Part VIII,
pp. 190-192.
(13) Statistical Summary.
(Stdtistics of the Sword-fish TFishery.) By G. Brown Goode.
Report United States Fish Commission, Part VIII, pp. 36177,

(14) Statistical Summaries.

Statistics of the Mackerel Fishery in 1880. By R. Edward
Earll. Report United States Fish Commission, Part IX, pp.
(124) (127).

Statistics of the Mackerel Canning Industry. By R. Edward
Earll. 1Ibid., p. (131).

Statistics of the Inspection of Mackerel from 1804 to 1880. By
A. Howard Clark. Ibid., pp. (162) (213).

Vessels in the Mackerel Fishery in 1880. Ibid., p. 418.
Catch of Mackerel by Americans in Canadian Waters, 187381,
1bid., p. (430).
(15) Statistical Summary.

(Statistics of the use of Fish Guano as a fertilizer.) By Charles
W. Smiley. Report United States Fish Commission, Part IX,
pp. 673-693.

(16) Statistical Summary.

(A Statistical review of the production - and distribution to public
waters of young fish by the United States Fish Commission
from its organization in 1871 to the close of 1880.) By Charles
W. Smiley. Report United States Fish Commission, Part IX,
pp. 826-842,
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Two special reports have also been published, as follows:

(17) A Monograph of the Seal Islands of Alaska. By Henry W. Elliott.
4to, illustrated. pp.172. An addition of this report with sub-
stitutions on pp. 102-109 was also issued as a Special Bulletin
of the Fish Oommission, No. 176.

(18) The Oyster Industry. By Ernest Ingersoll. 4to, illustrated. pp.
2562,

The general results of the investigations from the statisticians’ stand-
point may be briefly summarized as follows:

In 1880 the number of persons employed in the fishery industries of
the United States was 131,426, of whom 101,684 were fishermen and
the remainder shoremen. The fishing fleet consisted of 6,605 vessels
(with a tonnage of 208,297.82) and 44,804 boats, and the total amount
invested was $37,955,349, distributed as follows: Vessels, $9,357,282;
boats, $2,465,393; minor apparatus and outfits, $8,145,261; other capital,
including shore property, $17,987,413. :

The value of the fisheries of the sea, the great rivers, and the great
lakes was placed at $43,046,053, and that of those in minor inland
waters at $1,500,000; in all; $44,646,053. These values were estimated
upon the basis of the prices of the products received by the producers,
and if average wholesale prices had been considered the value wounld
have been much greater. In 1882 the yield of the fisheries was much
greater thandin 1880, and prices, both ‘“at first hand” and at wholesale,
were higher, so that a fair estimate at wholesale market rates would
place their value at the present time rather above than below the sum
of $100,000,000.

The tisheries of the New England States are the most important.
They engage 37,043 men, 2,066 vessels, 14,787 boats, and yield products
to the valuoe of $14,270,393. In this district the principal fishing ports
in order of importance are: Gloucester, Portland, Boston, Province-
town, and New Bedford, the latter being the center of the whale"
fishery.

Next to New England in importance are the South Atlantic States,
employing 52,418 men, 3,014 vessels (the majority of which are small
and engaged in the shore and bay fisheries), 13,331 boats, and returning
. products to the value of §9,602,737.

Next are the Middle States, employing in the coast fisheries 14,931
men, 1,210 vessels, 8,293 boats, with products to the amount of
$8,676,579. '

Next are the Pacific States and Territories, with 16,803 men, 56 ves-
sels, 5,547 boats, and products to the amount of $7,484,750. The fish-
eries of the Great Lakes employ 5,052 men, 62 vessels, and 1,594 boats,
with products to the amount of $1,784,050. The Gulf States employ

5,131 men, 197 vessels, and 1,252 boats, yielding products to the value
of $545,584. ' .
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14,—INVESTIGATION OF THE ALLEGED DESTRUCTION OF THE TILE
FISH. :

In preceding reports mention has been made of the tile-fish (Lophola-
tilus chameleonticeps), which was discovered by Captain Kirby in May,
1879. It was described by the ichthyologists of the Tish Commission,
and subsequently specimens were captured by the steamer TFish Hawk,
August 8, 1880, and again in 1881. During March and April, 1882,
vast numbers of dead tile-fish were seen floating in the Atlantic Ocean
over an area extending for 380 4/ to 40° 25/ north latitude and between
690 50/ and 73° 15/ west longitude. Captain Collins has made a report
upon this subject, which will be found in the appendix to this volume.

In order to ascertain the extent of this mortality, the schooner Josie
Reeves, of New York, was chartered by the Fish Commission from
September 18 to September 24, 1882. On the former date, with Capt.
J. W. Collins and Mr. Barnet Phillips on board, the Josie Reeves, Cap-
tain Redmond in command, left Greenport for the tile-fish grounds.
Considerable dificulty and some delay were experienced in getting a
supply of menhaden for bait. In the afternoon of the 20th a locality
was reached where tile-fish had been found in abundance during the
Fish Hawk’s second visit of August 23, 1881, This was at 40° 4’ north
Jatitude and 70° 30/ west longitude. The next morning trawls were set
in 160 fatboms. Three fish were taken, but none of them were tile-fish.
During Thursday, Friday, and a part of Saturday trawls were set in a
variety of places—along a range of 50 miles—without securing a speci-
men of the fish under quest. The unpropitious state of the weather
prevented a longer continuance of the search. Captain Collins became
satisfied, however, that the tile-fish was not to be found in that region.
A full report of the cruise of this vessel bas been made by Captain
Collins, and has been published in the Fish Commission Bulletin for
1882, Vol. 11, pp. 301-310. .

After using every possible effort to reach a conclusion, the party re-
turned to Wood’s Holl, reporting the entire absence of the fish on the
ground where, doubtless, a year before, hundreds might have been taken
with the same amount of effort. The search was rewarded, however,
by the discevery of a second fish of very excellent quality, belonging to
the genus Setarches, but closely related to the genus Sebastes. Small
specimens had been previously taken by the Fish Hawk, but these in
question, amounting, as they did, to several pounds in weight, indicated
their existence of commercially available size.

156.—~THE POLE FLOUNDER.

It will be remembered that in previous reports reference has been made
to the discovery, by the United States Fish Commission, in vast numbers,
off the eastern coast of New England, of the Pole Flounder—Giypto-
cephalus cynoglossus. This is believed to be more abundant in that re-
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gion than any other species of its family ; but it can only be taken by
the beam trawl, the smallness of its mouth preventing the use of the
ordinary baited hook.

During the explorations of the summer from Wood’s Holl large quan-
tities of this species were captured in localities very far to the south of
the region where first discovered ; and specimens were sent to Mr.
Blackford, at New York, to be submitted to experts and connoisseurs
as to their edible qualities. A unanimous approval was given of the
fish as being of remarkable excellence, and as in no way inferior to the
English sole in its best condition.

16.—MODELS OF THE FISHING-GROUNDS,

Professor Hilgard, of the United States Coast Survey, several years
ago kindly undertook the supervision of the construction by Mr. Lin-
denkoll of a model to show the fishing banks of the eastern coast of
New England, including the Grand Banks of Newfoundland. This con-
stitnted one of the most interesting American objects at the Berlin Fish-
ery Exhibition. ‘ -

Desirous of showing some of these banks on a larger scale, a similar
arrangement was made with Professor Hilgard for the construction by
Mr. Lindenkohl] of a model of the Gulf of Maine for exhibition at the
London Fishery Exposition. The Coast Survey itself had prepared by
Mr. Lindenkobl a model of the entire eastern coast of the United States
and the Gulf of Mexico with the special view of showing the depth of the
basin of the Gulf Stream as doveloped by the moreé recent researches of
the Blake.

It is expected that these several models will be very prominent fea-
tures of the London Exhibition. ‘

17.—FUNGUS DISEASES OF FISH.

The subject of the fungus disease which attacks fish, especially the
fresh water salinonidse, is one of great importance, in view of the very

serious injury that has been done to the British salmon fishery

by this
age

ney.  An elaborate report on this subject, made to the British Gov-
¢rnment by Professor Huxley, has been republished by the Commission;
but as the conditions in American waters and with American species
may be somewhat different, Dr. Farlow has kindly undertaken an in-
vestigation of the subject in the interest of the United States Fish Com-

mission. As material becomes procurable it will be forwarded to Dr.
TFarlow for this purpose.

18.—WORK DONE AT WoOOD’S HOLL IN 1882.

In a Preceding part of this report will be found an account of the
neasures taken to establish, at Wood’s Holl, a permanent station for

Prosecuting investigations into the fisheries, and for the propagation
of marine fishes.
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In spite of the impossibility of commencing work during 1882 in the
construction of the permanent station, it was determined to make
‘Wood’s Holl again the headquarters of the general work of the Com-
mission, and as a large number of persons were expected to join the
party during the summer, it became necessary to make special arrange-
ments for their accommodation. The hotel which constituted the head-
quarters of the Commission for the year 1881 was closed, and it became
necessary for the Commissioner to lease it. Before possession could
be taken, however, the building was burned to the ground on the 16th
of May, but by the kind assistance of Mr.-J oseph S. Fay, of Wood’s
Holl, the building used in 1881 for the assistants of the Commission
was fitted up as headquarters, and a second building obtained for offices.
Most of the party were billeted in different rooms throughout the vil-
lage. A steward was employed in Washington, who carried with him
the necessary corps of assistants, and a general mess for the entire
party was kept in the headquarters building. This arrangement was
found to be quite satisfactory, although involving more or less incon-
venience.

I left Washington on the 27th of July, and reached ‘Wood’s Ooll on
the 28th, a special car from Fall River to Wood’s Holl having been fur-
nished by President Choate, of the Old Colony Railroad Company, for
the accommodation of several invalids. =
' The Fish Hawk arrived on the 26th of July.

As heretofore the marine invertebrate work was under the direction
of Prof. A. E. Verrill, who had as his assistants Messrs. Emerton, Sand-
erson Smith, Bruner, Linton, Koons, etc. The fishes wero cared for
for by Peter Parker, jr., and Mr. Miner. A portion of the office staff
also accompanied me, consisting of Messrs. H. A. Gill, J. P. Wilson, and
Edward Hayes.

The Fish Hawk made several trips to the Tile-fish ground, for the
gpecial purpose of determining whether the destruction of the tile-fish
referred to in another part of the report was as extensive as reported.
The results will be found under the head of the Tile-fish. _

In view of the the fact that many species of deep-sea fishes collected
by the Fish Hawk had previously been taken under the supervision of
Mr. Agassiz, by the Coast Survey steamer Blake, an arrangement was
concluded with that gentleman by which all the species of this charac-
ter, collected by the Fish Hawk, would be worked up by Mr. G. Brown
Goode and Dr. Tarleton H. Bean conjointly, and a provisional report
published, first in the Bulletin of the Museum of Comparative Zotlogy,
followed by an illustrated paper in the Memoir. This has, accordingly,
been done, and a valuable addition to science has been the result.

19.—INVESTIGATION OF THE FISHES OF THE ADIRONDACK REGION.

In connection with the proposed exploration by Dr. O. Hart Merriam,
of tho natural history of the Adirondack region, an arrangement was
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made with him to secure a series of the fishes, for the purposes of the
Commission, and the necessary alcohol being provided, a very interesting
collection was made by him. He will himself prepare & report on the
subject for publication.

C.—~PROPAGATION AND INCREASE IN SUPPLY OF FOOD-
FISHES.

20.—BY PROTEOTIVE MEASURES ENFORCED WHEN NECESSARY BY LAW.

As explained in previous reports, the duty first assipned by Congress
to the United States Fish Com:iission was that of investigating the
condition of the fisheries of the rivers, lakes, and seas of the United
States, as compared with that in former years, and of suggesting meas-
ures for protecting and increasing the supply. It was not until the
second year, or 1872, that thesubject of the propagation of the food-fishes
was added.* This division of the work, however, has increased year by
year, until now it represents by far the largest portion of the expend-
iture,

Preventing willful and wasteful destruction of adults or young.—There
are a number of methods by which the increase in the supply of fishes
in a given region can be brought about. The simplest of these is the
avoidance of their capture at improper times and of their willful destruec-
tion. All desirable fishes should be spared as much as possible during
the spawning season, as it is at such times that they are exposed to
speecial danger. A fish that has safely eseaped to the period when the
eggs and milt are ripe for the purpose of propagation should be per-
mitted to perform that function without interference. Of course, after
the eggs are deposited with the assurance of their development and the
growth of the youug, the parent fish ccase to be of any serious moment,
~ especially as one act of spawning is all that many kinds ever perform.
When taken, however, before spawning, the expectancies of future yield
are necessarily nullified. Legislation in this direction has been directed
more particularly to the protection of the salmon and the trout; the close
time usually beginning a month or two before the ripening of the eggs.

In the case of shad the prohibition of capture after some date in June
has been found very serviceable. )

Lxclusion of poisonous or injurious waste JSrom the waters.—Another
method of securing an increase consists in taking the necessary meas-
ures to prevent the introduction of foul waste, such as will either kill
or injure the adult fish or young, or interfere with the development of
the eggs. Under this head may be mentioned poisonous mattors from
factories, such as paper and dyeing establishments, and gas and ammo-
nia works; also the refuse of ‘saw-mills, the saw dust getting into the
gills of the parent fish, or clse covering up the spawning beds, so that
these will not discharge their proper functions.
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Removal of obstructions to the movements of fish and of injurious engines
of capture—A third method of favoring the natural increase of fish
consists in removing the natural or artificial obstructions to the asceut
of the fish from the lower to the higher waters of a stream, or their de-
scent in the opposite direction. Spawning fish, notably the ghad, the
fresh-water herring, and the salmon, enter the mouths of rivers from
the sea at the appoiuted time and find their spawning ground at various
points on the river, the herring low down, the shad in the medium dis-
tricts, and the salmon more toward the head. The interposition of arti-
ficial dams, unsurmountable by the fish, has been a great and perhaps
the chief factor in diminishing the supply in this class of fish, as with
the erection of a dam, especially near the mouth of a stream, the
spawning fish ascending are arrested, and are either turned back
from their course or else fail to find a suitable place or opportunity to
deposit fertilized eggs. Tor the first two or three years there will be a
continually lessening of the run of the fish. At the end of this time,
however, or when all the fish born in that stream have been caught
or destroyed, the run ceases, and after that, even though the obstruc-
tion be removed, the river will remain practically barren of fish until re-
stocked by human agencies.

Again, even in many cases where the adult fish succeed by their own
efforts, or by the use of fishways, in getting to the headwaters of the
rivers, the progeny is destroyed in enormous quantity by the so-called
fish-baskets or weirs, which take the young by myriads. The most
potent agents in this respect are the eel traps or dams, which consist
for the most part of two converging lines of stone walls, with the
apex pointing downwards, and ending in a so-called fish basket. Here
eels, upon their descent to the salt water, are taken in great quantities, -
and with them the young of shad, salmon, bass, etc.

It may safely be stated that nothing has done more to diminish the
number of adult fish, and prevent their increase in our waters, than
this engine of destruction. Nothing short of absolute removal and pro-
bibition of such ¢ fish-baskets” will answer the purpose; although, of
course, such prohibition will interfere with the take of the much desired
eels. Still the interests of an entire community should be considered
paramount to those of afew farmers living near the streams in question.
The other obstructions, whether natural or artificial, constitute a factor
in some instances greater than the fish-baskets, and sometimes less.
There are many streams, such as the Susquebanna and the Delaware,
where the parent or spawning fish can, under favorable circumstances,
make the ascent and deposit their eggs—the young fry, however, to be
caught by the fish-baskets. In other cases, where the passage upward
is barred by the obstruction in question, the fish-baskets are of less im-
portance, as being confined in their action to a smaller number of spe-
cies. The young eels coming up from the ocean in the spring, can make
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their way up an obstruction unsurmountable by the shad, or even by
the salmon ; 80 that there are very few waters in the eastern portion of
the United States where descending eels cannot be captured.

All these methods of protection of fish and of enabling them to carry
out their mission, whether adults or young, are usually the subjects of
legislation ; and in some countries very stringent laws are in existence,
and enforced by the constant vigilance of wardens.

The general principles just presented have relation for the most part
to the protection of the fish, and to the enabling them to perform their
reproductive functions undisturbed at the critical time,

Erection of fish-ways.—It is not my purpose at present to go into the
more detailed discussion of the various methods of protection of fish,
or into the question of suitable laws to establish such protection; but
I confine myself to the subject of *fish-ways,” which has always occu-
pied a good part of the attention of the Commission.

In the report for 1872-73, pp. 591-6106, I have publisbed an elaborate
account of the different methods of constructing fish-ways for facilitat-
ing the ascent of fish over obstructions in the rivers, including all that
. were known, or in common use, at the time, and some which wero de-
vised by-assistants of the Commission,

Numerous forms of fish-ways have been more or less successful,
. especially in connection with the movements of the salmon. This fish
is very vigorous, and able, by leaping, to surmount vertical falls of.
quite a number of feet in altitude, the number varying with the strength
of the fish. No height less tban 6 or 8 feet is belioved to be insuper-
able to the salmon ; but other fishes, especially the shad, are less power-
ful, and for these fish-ways are needed in many cases where they are
not necessary for salmon.

It is but fair to state that, so far, the ordinary methods of fish-ways
have not been successful in facilitating the upward rawof the shad, and
in spite of a great deal of ingenuity and much expenditure of money
and experiment, the problem cannot yet be considered as entirely solved.

The device of Col. Marshall McDonald, one of the principal assist-
ants of the United States Fish Commission, holds out very great promise
of success in this respect, and it is proposed to test this apparatus at the
Great Falls of the Potomac River, Congress having made an appropri-
ation for the purpose.

There is no locality where a successful fish-way would do more in the
way of increasmg the supply of shad than on the Potomac River, as the
stream below-the Great Falls now represents a most productive locality
forshad, and the waters abovetheIfalls would furnish the most favorable
opportunities imaginable for the spawning of eggs and development of
the young. The general character of the device selected will be found
under the head of the Great Falls Fish-way.
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21.~~BY ARTIFICIAL AGENOCIES.

The other division of the subject relates to the actual stocking of the
waters artificially, either by transfer from one locality to another or by
the introduction of eggs artificially impregnated, or of young fish, the
results of hatching these eggs after being impregnated. Itisa very
gerious question which of these two great divisions, protection or
propagation, is the more important. In some cases preference would
be given to the one, and in some to the other. Either method alone is
largely insufficient ; it is the combination of the two that gives us the
best results. ’
 Transplanting of fish from one region or locality to another.—By this
term I refer to fish that have been born in the waters by the natural
process and transferred to distant points. Sometimes this is done
accidentally, as when fish-ponds are broken down by floods, and the
fish are carried into larger waters. More generally, however, this
term represents a special feature of the service of many of the western
State Fish Commissions.

The high floods of the spring and summer frequently carry into the
adjacent fields or prairics great numbers of fish, which, as the waters
recede, are left, either in these localities or in bayous belonging to the
main stream, to perish. Many millions of fish are annually destroyed
in this°way. The State commissions, however, have aided greatly in
preventing the loss, by carefully gathering up the young fry as well as
the adults, thus concentrated, and returning them to the main river.

Artificial propagation.—The method of intentional transplantation
just referred to is very important in its way, and should be carried out -
as largely as possible. It is, however, to the artificial propagation of
the fish, whether of the lakes, the rivers, or the ocean, that we may
look with the greatest assurance of a profitable result. There is no
doubt that many serious disappointments have been experienced as the
result of work actually initiated in this direction, and the hopes not
only of a rapid recovery from depletion, but also of an increase in the
supply, have in many cases been entirely blasted ; so that at the pres-
ent time it may safely be said there is much less enthusiasm as to the
results than before. ,

Failures have resulted in a large degree from the limited scale on
which the work has been carried out. If the expectancy of destruction
in a given locality be estimated as representing one million young fish,

* and any number less than one million be introduced therein, it is easy
to understand that there will be no result. ‘

In the earlier days of the Fish Commission large quantities of eggs
and young were unprocurable, and it was only by gradual processes
that the spawning fish were multiplied sufficiently to answer the pur-
pose in question. This, however, has been accomplished in the case of
the shad and some other species, so that where six or eight years ago
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one messenger could carry all the young procurable in a given time, a
. car holding ten or twenty times that amount is at present easily filled.
Too much, however, must not be expected from artificial propagation,
as it has to contend, not only with the depletion by excessive fishing,
but also with changes of physical coudition, such as temperature, ete.,
that require increased efforts to meet and overcome, and possibly, in
some instances, the substitution of other species better able to resist
the changes in question. In some cases the preventable difficulties
mentioned above successfully antagonize all the efforts made.

22.—NEED OF A FISH-WAY AT THE GREAT FALLS OF THE POTOMAGC.

The importance of maintaining at their maximum of production the
valuable fisheries of the Potomac can hardly be over-estimated, in view
of the extent to which they furnish food for home consumption and for
transportation, and also of their agency in reducing the expense of
living to the poorer portion of the population. The fish involved in
this consideration are the shad, herring, rock, white perch, and black
bass, together with other fish coarser in quality and lIower in price.

Old records dating back to colonial times bear testimony to an abund-

“ance of production, which,read in thelight of present experience, seems
little short of marvelous, although after all credible when we con-
sider the favorable conditions for natural production which were then
afforded.

" The broad estuary of the Potomac River, extending for a distance of
more than 100 miles, from Point Lookout to the Great Falls, offered
through its whole length numerous flats and bars where the shad could
spawn, rarely molested by the intrugion or device of man. TIts reedy
shores and extensive tracts of marsh land, covered with aquatic grasses,
furnished everywhere a nidus and a nursery for the countless million
of eggs of the glut herring (Pomolobus aestivalis).

Into the numerous crecks tributary to the main river, which have their
origin in the swamps of the interior, the branch herring (Pomolobus
vernalig) entered to find at their sources a suitable resting place for its
eggs and a safe habitat and temporary abiding place for its young.

How the hand of man has changed all this will be evident from the
following considerations: Access to the sources of the smaller tributa-
ries of the Potomac, which drain the tide-water region, has been almost
universally barred by mill-dams placed at the head of tide. The con-
version of the woodland along their banks into arable fields has rendered
turbid their ouce clear waters, and with every rain & muddy torrent is
sent down, loaded with fine sediment, which settles upon and gtifles
every embryo of shad or herring which may have found a resting place
in the reaches below tide level. In addition, fykes and stake nets, weirs
and pound or trap nets bar access of mature fish to these streams al-
most as offectually as the dams prevent their ascent.

In the main river the favorable natural conditions which formerly ox-
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isted have disappeared before the encroachments of man. Citics have
grown up along its banks which each year dischargo into its waters an
increasing volume of sewage, gas tar, and other deleterious substances
to pollute the water and render it unfit for healthy development of the
eggs that may be deposited. Large seines occupy every reach where
the fish congregate to spawn, or stretch their broad arms across the
channel to intercept the schools of shad and herring in their upward
migrations. From every headland pound nets stretch their meshes a
thousand feet or more from shore to guide the unwary fish into the
traps, which are set on the edge of, and oftenin, the navigable channel.

Hundreds of gillers, with nets a hundred fathoms long, stretched
across the channel, drift up and down, on ebb and flood, unceasingly,
and with their fine-spun nets, almost invisible, obstruct ascent as effect-
ually as if strong dams of stone or timber barred the passage.

Such being the condition of things on the Potomac at the present
time, the conclusion was readily reached that if the spawning grounds
of the shad and herring could be enlarged by taking in the lung reaches
of river that lie above the Great Falls a great gain could be secured.
This, however, could only be done by providing convenient passage for
them over or around this obstruction.

Accordingly, when the necessity of an increased water supply for tho
city of Washington was brought before Congress by the Commissioners
of the District of Columbia, I addressed a letter to Maj. W. J. Twining,
then Engineer Commissioner of the District, calling his attention to the
propriety of including, in any proposition for the completion of the dam
at the Great Falls, the construction of a suitable fish-way to admit the
ascent of shad, salmon, striped bass, herring, sturgeon, ete., to the upper
waters of the Potomac River. Subsequently, in response to the invi-
tation of the Committee on the District of Columbia in the House of
Representatives, I addressed them the following communication :

UNITED STATES COMMISSION FISH AND FISHERIES,
Washington, D. C., June 1, 1852,
Hon. HENRY S. NEAL,
Chairman Committee on District of Columbia,
- House of Icpresentatives:

DEAR SIR: In response to the inquiries made by your committee
_through the Hon. Mr. Garrison, I would submit the following:

In 1871, in compliance with an act of Congress, I was designated by
the President to conduct an inquiry into the causes operating to dimin-
ish the supply of food-fishes on the sea-coast and the lakes of the United
States. The investigations had made but little progress before I became
convinged that the obstructions in our rivers, whilst not the only cause,
were one of the main factors in determining the reduction in the num-
bers both of the anadromous fishes, such ag the salmon, shad, and her-
ring, and the salt-water species, the food of which consists largely of
the anadromous species referred to. In the case of the salmon, shad,
and herring (alewives) the effect was direct and immediate. The ob-
structions in some rivers have entirely excluded these fishes from their
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spawning grounds, rendering the waters barren in a few years; in others
the reduction in the spawning areas has entailed a corresponding dimi-
nution in the productive capacity of the river, and caused imyortant
and remunerative fisheries to become comparatively valueless.

In the case of the salt-water predaceous species, the effect of obstrue-
tions in the rivers, whilst indirect, has been not tho less potent in effect-
ing a reduction of their numbers by diminishing their food supply.

In my annual reports to Congress I have had frequent occasion tore-
vert to the disastrous effects of dams in our rivers in determining a re-
duction in the supply of our nmore important food fishes, and to urge the
crection of fish-ways as a most important and indispensable adjunct to
the restoration of our fisheries by artificial propagation, a work 80
wisely inangurated and so beneficontly sustained by liberal appropria-
tions.

Usually the worle of construction of fish-ways may appropriately be
left to the States themselves, or to the coercion of State laws brought
to bear upon the owners of dams. In those cases, however, where the
General Government has created or Iaintains obstructions in our
streams it seems eminently proper and in essential harmony with the
work of artificial propagation, inaugurated and sustained by the Gov-
ernment, that suitable provision should be made to provide sufficient
passage-way for fish over the obstructions.

My views in regard to the expediency and propriety of the General
Government undertaking the work at the Great Falls have already
been expressed in a letter to the Commissioners of the District, a copy
of which is inclosed for the information of your honorable committee.

I can ouly add to the argument presented in that letter that the water
supply requisite for the fish-way will be necessarily under the control of
the District government, and must be subordinated to the necessities
of the water supply of the District. This renders it necessary that the
fishway, when built, should be operated subject to the entire control of
the anthorities of the District government.

I may state in conclusion that the opening of the upper waters of the
Potomac and its tributaries to the ascent of fish cannot have other than
a2 most beneficial effect upon the production of the river. Thatsuch a
result may be attained there is no reason to doubt. The difficulties that
may present themselves are mainly those of construction, and are en-
tirely within the resources of the engincor to overcome. .

1 have the honor to be, very respectfully,
S. F. BAIRD,

Commissioner.

UNITED STATES COMMISSION OF FISH AND FISHERIES,
: Washington, D. O., March 24, 1882.

DEAR SIR: I would respectfully suggest the propriety of including -
in any proposition for the completion of the dam at the Great Falls the
construction of a suitable fish-way to admit the ascent of shad, salmon,
striped bass, herring, sturgeon, eto., t0 the upper waters of the Poto-
mac River. Prior to the building of the original dam, it was possible
for many of these varieties of fish to reach their spawning grounds; but
of late years this has been rendered impossible, and, consequently, the
supply has most materially decreased. Many of the fish of the Potomac
must have access to the upper waters of the river for the propagation
of their kind, suitable spawning grounds not occurring below the damn.

Inasmuch as the injury above alluded to was brought about by an act
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of the United States, it seems eminently proper that the same agency
should remedy the difficulty, especially as the locality where such fish-
way alone can be built is the property of the United States. The leg-
islaturcs of Maryland, Virginia, and West Virginia are highly in favor
of the improvement in question, and I see no impropriety in the grant-
ing of this proposition.

At the proper time I shall be happy to furnish a plan of construec-
tion upon the most feasible and efficient scale. The expense of this
additional work will make but a small item in the total. It is import-
ant that for such construction some such proviso as that below should
be added to the bill asit nowstands.

Yours, very respectfully,
S. F. BAIRD,

Commissioner.

Maj. W. J. TWINING,
Engineer Commissioner, D. O.

Provided, That a suitable construction shall be built to admit of the upward pas-
sage, at all seasons of the year and at all stages of tho water, of shad, salmon, herring,
striped bass, sturgeon, otc., the same to be erected in accordance with the plans to
be tIl)lrnished by the United States Commission of 1"ish and Fisherios.

The committee accepted these recommendations, and reported to the
House the original bill amended, so as to provide for suitable fish-ways
at the Great Falls of the Potomac.

The bill, which became a law July 12, 1882, appropriated $50,000 for
the construction of the fish-ways, and directed that the same should be
erected according to plans and specifications to be furnished by the
United States Commissioner of Fish and Tisheries.

Immediately after the appropriation became available, I detailed Col.
M. McDonald, chief of the division of distribution in the United
States Fish Commission, to take charge of the preparation of the plans
and specifications, and to proceed at once to arrauge for the necessary
surveys. Colonel McDonald reported to Maj. G. E. Lydecker, Engi.
neer Commissioner, in October, aud was authorized by him to organizo
a field party and complete the necessary surveys, the expenses being
certified to him for payment.

Mr. F. S. Eastman was designated as chief of the ficld party, and,
in company with Colonel McDonald, made a reconnaissance of the
ground. This developed four practicable sites for the erection of the
fish-way. The one immediately at the Great Falls on the Maryland
bank of the river was definitely determined on for reasons given by
Colonel McDonald in his report.

The necessary minute survey of the site selected was deferred from
time to time in consequence of the serious indisposition of Mr.Eastman;
and the fatal termination of his illness making it necessary to secure
the servicesof another engineer, Professor Hilgard, Superintendent of the
United States Coastand Geodetic Survey, kindly detailed Mr. Eugene El-
licott, one of his staff of field assistants for the purpose. Unavoidable de-
lays threw the field work into the most inclement season of winter, and
necessitated the maintenance of the party in the field for a longer time,
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and adding proportionately to the cost of survey. This work is now
completed, and the map of the site proposed submitted. The prepara-
tion of the plans and specifications will proceed as rapidly as is con-
sistent with the careful study of all the conditions involved, and an
observance of the requirements necessary to insure ultimate success.

23.—DISTRIBUTION OF FISH AND EGGS.

The general principle of distribution of fish and eggs, referred to in
the report of 1881, has continued during 1882, excepting that the trans-
fer of fish in baggago cars of express trains, under charge of single
messengers, has been much reduced in extent.

Aslong as the number of eggs and young fish was restricted, this
was the most convenient and economical mode of performing the serv-
ice. Now,however, with increasing supplies of sbad, salmon, carp, etc.,
it is found that car-load shipments are much-more economical.

These have been made partly on the transportation car of the Com-
mission and partly in express cars engaged for the purpose. As the
fish are always carried on passenger trains, it is, of course, understood
that the cars must be suitable for such service.

An appropriation having been made by Congress for a second trans-
portation car, the experience gained in fitting up No. 1 was made use
of in the plan of No. 2. This plan was made by Mr. F. 8. Eastman,
who also superintended tbe construction. A contract was made with
the Baltimore and Ohio Railroad Company for the work, and the car
was delivered to the Commission, entirely finished, on September 13,
1882, the total cost amounting to $7,334.21. : : ‘

Great difficulty has been experienced from the break of gauge on the
Southern roads; all the Northern roads havinga gaugeof 4 feet 83 inches,
and the Soutbern system having adopted a 5-foot gauge. This made it
necessary to secure a pair of trucks of the broad-gauge patterns, and to
keep them at some point in the South, either at Wilmington, Danville,
or other stations, where the change of the car from the one system to
the other-could be accomplished.

94— SPECIES OF FISH CULTIVATED AND DISTRIBUTED IN 1882.

Within the last few years considerable changes in the names of the
fishes most generally treated by the Fish Commission have resulted from
the more extonded research into the synonymy of the subject; these
relating more particularly to the western Salmonide; and, in order to
define with precision what the species are with which the Commission
has to do, I first present the list, and then propose to take up cach
species separately and to give an account of the work bestowed upon
it and the general results for the year. The complete synonymy will
be found in an article by Dr. Bean in the appendix.

1. The sole (Solea vulgaris).
2. The turbot (Rhombus maximus).
3. The cod (G@adus morrhua).
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4. The mackerel (Scomber scombrus).

- The Spanish mackerel (Scomberomorus maculatus).
. The striped bass (Roccus lineatus).

. The white perch (Roccus americanus).

. The black bass (Micropterus dolomieu).

. The banded porgy (Chewtodipterus faber).

10. The common whitefish (Coregonus clupeiformis).
11. The marazne (Coregonus lavaretus).”

12. The brook trout (Salvelinus fontinalis).

13. The lake trout (Salvelinus namaycush).

14. The siilbling (Salvelinus salvelinus).

15. The rainbow trout (Salmo irideus).

16. The Atlantic or Penobscot salmon (Salmo salar).
17. The-land-locked or Schoodic salmon (Salmo salar subsp. sebago).
18. The river trout (Salmo fario).

19. The Quinnat salmon (Oncorhynchus chouicha).
20. The shad (Clupea sapidissima).

21. The branch herring (Clupea vernalis).

22. The glut herring (Clupea wstivalis).

23. The sea herring (Clupea harengus).

24. The carp (Cyprinus carpio).

25. The gold-fish (Carassius auratus).

26. The golden ide (Leuciscus idus).

27 The tench (Tinca vulgaris).

L =aS M

a. Whitefish ( Coregonus clupeiformis).

The Northville and Alpena stations.—Mr. Frank N. Clark, in charge
of the Northville and Alpena (Mich.) stations, in the appendix to this
volume, makes an interesting report of the labor carried on by him
during 1882. The work performed in his department shows double the
results obtained heretofore in a4 single year. The new station at Alpena
was fitted up expressly for the hatching of whitefish, and about:
32,000,000 0f these fish were planted from that station in the Great Lakes.
At the Northville station about 30,000,000 eggs of whitefish were re-
ceived. Of this number 12,000,000 eggs were shipped to various points
in the country, and 16,000,000 were hatched and deposited in the Great
Lakes. There were handled at this station also 277,000 lake trout,
473,000 brook trout, 7,000 rainbow trout, 1,400 “ German” trout, and
20,000 land-locked salmou; and 1,500 carp were distributed, in lots of 20,
toapplicants in the Northwestern States. The station hasbeenincreased
in efficiency by the addition of two new ponds for breeding purposes.
The Alpena hatchery, which has just been completed, is believed to be a
mnodel establishment. It contains, besides ahatching room, an office and
dormitory and a storage room. The hatchery proper, which has a capa-
city for treating 100,000,000 eggs, is equipped especially for whitefish.
The arrangements for supplying pure water and cutting it off at will
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are especially satisfactory. The eggs of the whitefish were obtained
this year in the usual mauner; that is, from the ripe fish found in the
nets of the fishermen. This plan is satisfactory only when all the con-
curring circumstances are favorable. Bad weather may intertere so as
to destroy any possible chance of success. Mr. Clark now states that
experiments have demonstrated the feasibility of holding the immature
Spawners in confinement until every egg has beeu secured, thus making
it possible to save the entire crop of eggs not deposited by the fish
themselves. The greater part of the eggs at the Detroit hatchery during
the season were obtained in this way ; and those eggs which were taken
from fish brought from Lake Erie iu casks, and held in tanks in the
hatchery till they had matured, were found to be the very best pro-
cured at Northville. The improved condition of the eggs is due to the
fact that by the new method much greater care is possible, and the
hurry and confusion of pound-net operations is avoided. Mr. Clark
hiopes next year to follow this method to the exclusion of every other.
The eggs of the lake trout were obtained from the fish taken in gill-
nets, and then shipped to Northville. The weather at the time was
warm and many of the eggs arrived in Northville in poor condition.
By the experience gained this year, and the improved facilities, it is
hoped that a much better showing, both as to quantity and quality, will
be made next season. The total number of lake-trout eggs taken was
277,000. Besides the usual number of transmissions to persons in the
United States, 2 number of these eggs were sent to the Deutscher Fisch-
erei-Verein of Germany and the Société d’Acclimatation of France.
Mr. Clark also hatched out a number of trout eggs received from Ger-
many. There were 5,000 in all, and they reached Northville on the 26th
of March, The greater number of them were too far advanced to hatch
out satisfactorily. A considerable portion, however, reached maturity,
aud are now doing very well indeed. They are quite as large as our
own trout of the same age. Mr. Clark reports a failure with regard to
the propagation of the rainbow trout—the first serious failure that the
Northville establishment has made. Only 45,000 eggs of this species
were obtained, of which but 15 per cent. could be fertilized. The num-
ber of fish hatched was 6,400. He is somewhat at a loss to discover
What was the cause of the difficulty, but is inclined to attribute it to
the abnormal character of the fluid surrounding the eggs. He sug-
gests as another possible explanation that the parent fish were overfed,
and that the inflow to their pond gave them a current too slow and fee-
- ble, the result being that they became too inactive. He proposes here-
after to try the experiment of reducing their food allowance to the
Ininimum and placing them in a good current of water in one of the
Dew ponds.  Such treatment would seem to be in accordance with their
natural habits. Twenty thousand eggs of land-locked salmon, from
Grand Lake Stream, Maine, arrived at this station March 12, and wero
hateched out satisfactorily. The loss was trifling. They were distrib-
8. Mis. 46——v
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uted, when hatched, to lakes in Michigan. Mr. Clark remarks that
land-locked salmon have done well in Michigan lakes, quite a number
of adult specimens having been taken during the last year. The brook-
trout work, too, was entirely satisfactory. Four hundred and seventy-
three thousand eggs of this species were obtained, of which number
357,000 were shipped away, and 50,000 hatched. The whitefish fry
were shipped from Northville by Fish Commission car, and from Alpena
by car and boat. In this work the car was run over 7,000 miles. Asa
rule, the railroad companies made no charge for hauling the cars of
the Commission. Two million fish were usually taken on a trip.

An interesting experiment is being made at the Northville hatchery
in growing whitefish in confinement with the aid of artificial feeding.
Mr. Clark placed in confinement 1,200 of the fry hatched March 12.
On the 1st of September 276 were alive in good condition, and some of
them were as much as six inches in length. This is the most successful
experiment of the kind ever made, and opens up great possibilities in
the future. Like young trout, they were fed exclusively on chopped
liver. They grow very rapidly. Forty-seven million young whitefish
were deposited in the following lakes: Lake Ontario, Lake Erie, Lako
Huron, Lake Superior, and Lake Michigan.

Mr. Clark calls the attention of the Commission to the importanco of
making arrangements for penning up whitefish, so that the immature
eggs may have a chance to ripen, and the whole work of removal and
transportation be facilitated. He finds the whitefish particularly suited
for this work, fully as much, if not more so, than the salmon or trout.
He reports that Mr. Oren Chase, assistant superintendent of the Michi-
gan State establishment at Detroit, was the first to adopt this method,
finding it of the utmost possible benefit. .

Mr. Douglass, at Sandusky, in bebalf of the Fish Commission of Ohio,
was successful in the same operation, taking several millions of eggs
from penned fish.

The matter had not been brought to Mr. Clark’s attention sufficiently
early in the year to make the necessary arrangements for practical
work, but his experiments in that direction were satisfactory, and he
proposes in 1883 to carry out the process on a large scale, seeing no-
reason why the yield of eggs may not be brought up to hundreds of
millions if necessary. It is to be understood, of course, that the treat-
ment of the fish in this way does not injure it for market purposes.

For many years past, some of the establishments on the Detroit River
have been in the habit of seining for the whitefish and placing themn
alive, when caught, in pools, thence to be taken out as the demands of
the market might require. Considerable use was made of the oppor-
tunity of taking eggs from the ripe fish before they were put into the
pool, but no artificial processes were subsequently applied to them. It
is understood, however, that a great amount of natural spawning fol-
lowed, with a very decided advantage to the fisheries of the river.
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There has been a considerable amount of criticism on the part of
State commissiobers as to Mr. Clark’s practice of hatching out white-
fish ¢ prematurely,” as they call it, and, in their opinion, placing them in
the lake when the water is too cold for them. A careful examination
of the subject, however, does not substantiate the assertions, and the
reasonings themselves are faulty. There is no reason to believe that
the eggs are hatched out earlier in the Northville hatchery than they
are spontaneously in the lakes, and the investigations by Mr. Forbes
prove conclusively that, although the microscopic food for the young -
fish is not 8o much concentrated in cold weather as it is when warmer,
there is yet an ample supply.

Among the special features of interest in the island of Mount Desert
is a lake of deep, cold water of considerable extent, which is thought
to be suitable for the growth of white fish,

At the request of Mr, Montgomery Sears, of Boston, who is 2 summer
resident of Mount Desert Island, in the vicinity of this lake, I gave in-
structions to Mr. Frank N. Olark to set aside 1,000,000 eggs of the
white fish in the Northville hatchery for the lake in question, and as
there were no facilities at the lake for hatching out the eggs, I ordered
the lot to be sent to the salmon station at Bucksport, there to be
brought forward to a sufficient size for planting.

The eggs arrived at the Bucksport station on February 26, packed
in one case, and were found to be in good condition. The tempera-
ture of the moss was below 35 degrees. A small percentage, however,
hatched out and died ; so that there was some smell about the package.
The eggs were then carefully washed and put into waterat a temper-
ature of 33 degrees. A few hatched out within twenty-four hours.

Mr. Buck, the assistantto Mr. Atkins, who had charge of these eggs,
thought it best to keep them at the batchery, if possible, until the ice
should be out of Eagle Lake, and the steamers running to Mount Des-
ert. He therefore continued the use of the coldest water (below 34
degrees) until April 19, At that time about half of the eggs were
hatched, and Mr. Buck took one twenty-gallon can filled with young fry
to Mount Desert, for the purpose of making arrangements for the de-
livery of the entire number.

He found that the ice had thawed around the edges of the lake, and
had no difficulty in finding a suitable place for introducing the fish.

The temperature of the water used in developing the eggs on April 26
had reached 37 degrees, by which time all the eggs were hatched out.

Mr. Buck on that day reached the lake at 9 o’clock p. m.; and in his
Opinion successfully planted 700,000 of the young fry. '

The secarcity of suitable cans made it necessary also to use four casks
which had received two coats of shellac on the inside. All the fish, how-
ever, transported in the cagks died on the way.

Mr. Buck states that the fry taken down on the 19th were liberated
upon the north side of the lake, about one-fourth of a mile westward
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from the outlet. Thoseé liberated on the 26th were taken up the eastern
shore in boats as far as the ice permitted, and scattered along shore as
much as practicable; most of them from one-half to three-fourths of a
mile from the ontlet, all upon rocky bottom.

The results of this experiment will be looked for with much interest ;
and by 1885 the increase, if any, should be appreciable.

b. The Atlantic or Penobscot S8almon (Salmo salar).

The Bucksport (Me.) Station.—The report of Mr. Charles G. Atkms,
the assistant in charge of the Maine hateching stations, shows a very
satisfactory condition of affairs there. As usual the United States Com-
mission carried on this work in connection with the fish commissions of
Maine, Connecticut, New Hampshire, and Massachusetts. The first Pe-
nobscot salmon eggs were taken October 28. The total number of
eggs taken was 2,090,000. These were obtained from 250 females, show-
ing an average of 8,360 eggs per fish. Ninety-eight per cent. of these
egps were successfully impregnated, and 95.7 per cent. were shipped;
in round numbers 2,000,000. The share of these belonging to the United
States was 1,208,000. The mortality among the spawners keptin the in-
closure was considerably less than in 1881. This is attributed to.the
smaller size of the Penobscot variety this year. Penobscot salmon eggs
are now shipped in the same way that they have been for years at the
Maine stations, except that layers of chopped bay are used instead
of moss. Moss is difficult to obtain, and hay is found to be a very satis-
factory substitute. In all cases, however, wet bog moss is still the ma-
terial in which the eggs are first embedded.

All the packages reached their destination in safety, and the hatch-
ing was so successful that 1,716,617 healthy young salmon were turned
out in public waters.

Mr. Atkins furnishes an interesting chapter in regard to marked sal-
mon. In the autumn of 1880, 103 females and 81 male salmon were
marked with the usual platinum tags. The fish were, at the close of the
spawning season, let loose. In the spring of 1881, 12 were recovered.
This number was less than had been hoped for, though it was probably
as large as could be expected.

The data obtained in this way affords a sobstantial corroboration of
the conclusions drawn from previous experience. Four females,in two
years, increased 40 per cent. in weight and 14 per cent. in length.
These experiments, in Mr. Atkins’s opinion, warrant us in saying that
salmon visit the Penobscot River for the purpose of spawning but once
in two years, and that they visit it for no other purpose.

The number of fish purchased and held by Mr. Atkins for spawning
purposes was 470; of eggs, as stated above, 2,000,000 were secured.

The Roslyn (N. X.) Station.—Desirous of hatching salmon eggs in-
tended for New York waters in some central station from which the
young fry could more readily be distributed, I placed the matter in the
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hands of Mr. Fred. Mather, and Mr. E. G. Blackford, fish commissioner
of New York.

Mr. Thomas Clapham kindly offered the use of his establishment at
Roslyn, on the north shore of Long Island, in Queens County, New
York, a station on the Locust Valley or Glen Cove branch of the Long
Island Railroad, distant 23 miles from New York, where trout ponds
had been constructed some years before, together with a building in-
tended as a hatchery.

The only special work necessary for this station was the construction

.of troughs. Unfortunately, the eggs were received before the troughs
were properly tarred and dried, and the success was not as great as
would otherwise have been the case.

With 344,500 eggs received, 170,000 fish were planted in tributaries
of the Hudson River; 45,000 in Salmon River, a tributary of Lake
Ontario, and 10,000 escaped in Clapham’s Stream.

The salmon hatching of the ensuing autumn and winter was prose-
cuted at Cold Spring Harbor, on Long Island, a new station of the New
York State fish commission.

o. 8choodic or Land-locked S8almon (Salmo salar subs. sebago).

Grand Lake Stream Station.—Extensive improvements have been
made at Grand Lake Stream Station, on the Schoodic Lakes, in the
way of new buildings for hatching and other purposes. It is thought
that with the increased accommodations any procurable stock of eggs
can be well cared for. The Schoodic salmon work commenced about
the middle of September and ended November 4. The total number
of ‘male fish obtained was 600; females, 1,004; constituting the finest
fish a8 to size and condition ever taken at that station. The males av-
eraged 3.1 pounds in weight; the females, before spawning, 3.2 pounds.
Measurements show that the average length of both sexes was eight-
tenths of an inch more than in 1880, and the fish this year were also
heavier. The number of defective eggs yielded by the fish was smaller
than ever before. It was found that about 91 per cent. of the eggs
were successfully impregnated—about the ordinary rate. Nine hun-
dre‘d and forty-five out of the 1,014 fomales taken yielded spawn which
weighed 727 pounds, and the number of eggs was 1,681,000. The yield
of eggs per female fish averaged 1,779, the highest average yet recorded
at the station.

The total number of oggs of the Schoodic salmon for distribution,
after deducting all losses, was 1,428,330 eggs. Of this number 374,330
Wwere reserved for Grand Lake, and the remainder, 1,108,000, shipped
to the §evera1 subscribing commissions. The share of the United States
Commission was 478,000 eggs. The transportation of the eggs, which
Wag performed in the usual manner, was entirely successful in results.
The fish as a rule were hatched out successfully, and were placed in

rivers and ponds in the Eastern, Middle, Western, and one or two
Southern States. '
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The Roslyn (N. Y.) Station.—Reference has already been made to
this station in charge of Mr. Fred. Mather, under the head of ¢ Atlantic
Salmon.” It was also used for bringing forward a number of eggs of
land-locked salmon, hatched out for distribution in New York.

From 10,000 eggs received on February 18, 1882, 5,000 fish were
planted in Skaneateles Lake on May 2, and 5,000 placed in the waters
of the South Side Club of Long Island.

d. The Lake Trout (Salvelinus namaycuskh).

The Northville Station.—Not much was dove during 1882, in connec-
tion with this species, by the United States I'ish Commission. A few
hundreds of thousands of their eggs were taken by Mr. Clark of the
Northville Station, and developed for distribution, as indicated in the
general table.

The largest amount of this work appears to have been done by the
New York State commission.

The lake trout is not considered a very palatable variety, and there
is consequently very little demand for it. Whenever it is called for, to
stock waters unsupplied with this fish, the eggs can be readily obtained
and supplied.

¢é. The Quinnat or California Salmen (Oncorhynchus chouicha).

The McUloud River Station.—Mr. Livingston Stone, in charge of the
salmon-breeding station on the McCloud River, began active work Sep-
tember 3, and it was continued till September 25, at which time he had
over 4,000,000 eggs in the hatching house. Mr. Stone had been in-
structed to take only about this number and then to give them to tho
California Fish Commission to be hatched out and placed in the Sacra-
mento. This action of the United States was thoroughly appreciated
by the California Commission. One of the commissioners stated offici-
ally that the annual salmon catch of 5,000,000 pounds depended entirely
on the work of the United States Commission. Although breeding fish
at this station this year were scarce, their weight exceeded that of the
breeders of any previous season. The average weight of the females
after spawning was about 14 pounds. One fish before spawning had
the enormous weight of 27 pounds. Mr. Stone, is his report, bears cheer-
ful testimony to the help of the Indians in the vicinity of the station.
Their services were almost invaluable to him in the prosecution of his
work, -

Mr. Stone made some interesting experiments in impregnating eggs
of the salmon. He allowed the eggs to remain in the pan for periods
of different lengths before the milt was put on, the eggs being taken in
a dry vessel and no water used until after impregnation. The result of
these experiments indicates that when the milt is eighteen hours old it
is impotent; second, that impregnation does not occur if the eggs are
washed immediately after milt is added ; third, that there is a slight
chance of impregnating successfully eggs taken from dead fish ; fourth,
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that milt is more efficacious the sooner it is applied to the eggs. The
Canada process was found to be a very successful method of impregna-
tion. In this process the eggs of one fish at a time are taken in a dry
pan, and as soon as impregnated each pan of eggs is poured into a
bucket of water. Another process was to take the eggs and milt to-
gether in a dry bucket as rapidly as possible. This method was found
to be inferior to the Canada process. :

f. The California, Rainbow or Mountain Trout. (Salmo irideus).

Although the work of the Fish Commission has been mainly limited
to the anadromous species, such as the salmon, shad, fresh-water her-
ring, &c., it was found expedient to bestow some attention to the more
local forms, especially the California mountain trout, which, itis thought,
will answer an excellent purpose in supplying streams which formerly
abounded in the Eastern brook trout, but which, by reason of the clear-
ing of the land, with the consequent reduction in the volume and the
change in the other characteristics of the water, no longer answer that
purpose.

The selection of the California trout is based on the fact that they are
known to exist comfortably in waters several degrees warmer than the
temperature suited to our common hrook trout. ’

. The McOloud River Station.—Mr. Stone’s report on the trout-breeding
station on the MecCloud River shows that 337,500 eggs of trout were
distributed to various parts of the United States.

The taking of eggs extended from the 5th of January to the 6th of
May. The spawning season on the whole was quite successful. Great
caro is necessary in transporting these eg gs, as, besides, the 3,000 miles
of journey by rail, they must be carried a considerable distance on horse-
back and by stage. Reports from the consignees of these eggs (prinei-
pally fish commissioners of the different States) say that the eggs arrived
in excellent condition, the proportion of bad eggs being very small. Mr.
Stone lost very few fish by death. Even during the spawning season
very few died. The trout recuperate very rapidly after spawning. The
ponds now contain about 2,000 trout, which weigh from 2 to 10 pounds
apiece. Mr. Stone concludes, after a thorough examination of the sub-
ject, that there ig only one variety of black-spotted tront in the United
States ponds on the McCloud River, or that if there are two varieties
they shade into each other by imperceptible degrees.

The various scatterin g lots of trout eggs ripening in too small quantity
to be worth shipping to the East were presented to the California State
Fish Commission. These were more than made up by a number ob-
tained from the Lenni Fish Propagating Company in exchange for eggs
of the California salmon.

. The Northville (Mich.) Station.—A number of years ago Mr. Olarke,
in charge of this station, established primarily for the hatching of
the whitefish, when on a -visit to the salmon and trout ponds of the
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United States Fish Commission on the McCloud River, brought back a
number of these fish, and took proper care of them until they became
mature. IIe¢ then made the necessary arrangement to take their eggs,
and for several years this station, next to that on the McCloud, has fur-
nished the principal supply. A considerable portion of the California
stock of eggs is sent to Northville and hatched out for distribution,
enough being retained to maintain the breed. In 1882, 45,000 eggs were
received February 2, and 40,000 February 20. Of this last lot only
393 were found to be dead.

The eggs obtained from the Northville establishment entered into the
general distribution made by the Commission.

The Wytheville (Va.) Station.—The better to hatch out eggs of the
mountain trout to supply the Southern Alleghanies with this desirable
species it was found to be necessary to establish a station specially for
the purpose of this enterprise; one, of course, where an ample supply
of cold spring water could be readily obtained, and yet not too remote
from the city of Washington to be under constant supervision. This
station was found at Wytheville, Va., where several years ago the
State Commission had established, and successfully worked, a station
for the propagation of trout.

Satisfactory arrangements were made with the Virginia State Com-
mission, through Colonel McDonald, to rent the station in question, at
the expense of the United States Fish Commission, and maintain it in
the interests of the same. '

In order to make the necessary improvements to carry out the work
on the scale contemplated, the services of Mr. C. Ii. Junkin, of the
Coast Survey, were secured in 1881 for the purpose of making a topo- .
graphical map of the station, A :

The actual work of the Commission at the station was inaugurated in
February, 1882, when 25,000 eggs of the Salmo irideus were received from
the ponds at Baird, Cal. They were taken charge of by Mr. E. H.
‘Walke, who has for several years been associated with the United
States Fish Commission and the North Carolina State Fish Commission,
_in the hatching of shad; and the station remained under his direction
until Mr. Seagle, its regular keeper, had acquired sufficient familiarity
with the treatment of the trout to be able to care for them himself.

Twelve thousand five hundred bhealthy fry were obtained from this
crop of eggs, a portion of which will be beld for distribution to adjacent
localities when of sufficient size and the remainder kept for breeders.

By planting young fish in streams in the immediate vicinity, and
gradually extending the range, it is hoped that, in due time, the whole
of the Southern Alleghany region can be supplied, and an extension se-
cured over a vast area of country. It is proposed to enlarge the station
by the constraction of new pouds, which will, of course, admit of carry-
.ing on the work on a much greater scale,
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g.- The Brook Trout (Salvelinus fontinalis).”

Northville Station.—In view of the fact that the brook trout has con-
stituted one of the principal objects of consideration by the Fish Com.-
missioners and fish culturists in the Northern States, it has not, as ex-
plained in previous reports, received much attention frow the Umted
States Fish Commission. A small supply of breeders is, however, main-
tained by Mr. Clarke at the Northville (Mich.) hatchery, and the product
has been distributed to a few special localities—for the most part sent to
Europe, in exchange for other species. The disposition in question will
be found recorded in thoe table of distribution in Mr. Clarke’s report.
There were 473,000 eggs obtained, 357,000 eggs shipped, and 50,000 fry
hatched. Those shipped to Europe invariably arrived in good condition.

h. The 8hud (Clupca sapidissima).

Quantico Station.—Three stations for the propagation of shad were
operated on the Potomac River during the season of 1882.

The Fish Hawk, under command of Captain Tanner, was stationed at
Quantico and collected eggs from that section of the river lying south
of Indian Head. Iu addition to the work of shad propagation, many
millions of eggs of the river herring were hatched and planted in local
waters. Of the product 2,000,000 fry were sent by car No. 2, and planted
in the Colorado River, at Austin, Tex., the experiment being made with
the expectation that this species could be acclinated in these waters,
and from its wonderful fecundity become an important addition to the
resources of the river. Should these anticipations be realized, it is pro-
posed to plant this species largely in all the tributaries of the Gulf of
Mexico.

In this connection it may be mentioned that the first Potomae shad
of the season was said to have been taken on the 21st of February; this
was at White Point, Va., nearly seventy miles below Washington.

A summary of the work done is as follows:

Number.
Lggs takon and imprognatod. ... .ooo. it iii e ieeanaacan en cenaes 2, 407, 000
8had furnished for distribULION - .. oo veenns oo s ceeen eeee e amren amnnan 800, 000
Herring furnished for distribution oo oo oveeeooeoee e ceeeen saanen oenn 2, 000, 000
Bhad deposited in 10Cal WatOTS. - - o\ oo enn o e e eeee oeeee e e 1,755, 000
Herring deposited in 1068l Waters. ... ... voeeneeeenesnnesaoaoeeenocoenas 7,883,000

For fuller details in regard to the work of the station, reference is
made to the report of Captain Tanner.

Navy-yard Station.—This station was in charge of Lieut. W. M. Wood,
commanding the Lookout, Master W. 0. Babcock and. Master A. C.
Baker being in immediate charge of the hatchery. Iiggs for the sup-
Ply of this station were collected from Moxley’s Point and the gillers in
that section of the river around Fort Washington; the Lookout being
employed to collect and transfer the eggs to the statiou During the
Season 21,820,000 shad eggs were collected, which yielded 17,935,000
fry. Of these 3,050,000 were deposited in local waters, 14,444, 000 turned
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over to Central Station for distribution, and 441, 000 sent directly to de
posit in the Potomac at Little Falls.

Central Station.—To this station was allotted that section of the river
extending from Chapman’s to Ferry Landing. The methods adopted for
the collection of the eggs, as well as the apparatus in use for hatching
at the station during this season, are novel, and mark a substantial ad-
vance toward that concentration of work and economy in production
which is necessary in order that the results obtained may compensate
for the expenditures made in artificial propagation. What is now known
as the dry method of transportation was employed in the collection and
transfer of the eggs to Washington. Instead of being seut in vessels of
water by messenger, after being impregnated they are transferred to
shallow trays covered with damp cloth, and forwarded by the ordinary
channels of communication on the river, reaching the station at periods
from six to thirty-six hours after impregnation. On arrival at the sta-
tion they are immediately transferred to the automatic hatching jars,
by which the separation of the dead eggs is completely effected without
the use of scalp nets or other appliauces for the purpose, involving me-
chanical labor and constant attention.

The methods of transportation employed and the apparatus for hatch
ing in use at the station during the season have given complete satisfac.
tion. The number of eggs received at the station during the season was
6,706,000. The number of fry hatched out, 5,393,000.

The distribution of shad to new waters was made largely through
Central Station, the total number of fry distributed during the season
being 20,637,000. This total includes the plants made in the Potomac
River, but does not include those made-in the Susquehanna River from
the Havre de Grace Station.

Of this total 800,000 were drawn from the Havre de Grace Station on
the Susquehanna, and 19,837,000 from the Potomac River stations; the
Navy Yard Station contributing 14,444,000, and Central Station
5,393,000.

The most notable feature of this distribution was the planting of large
numbers of fish in single localities, instead of distributing, as hereto-
fore, in smaller lots to a number of localities in the same stream. The
extreme distance of the distribution was the Colorado River in Texas,
and the Smoky and Republican Rivers in Kansas. The total distance
travelled by the cars in this distribution was 12,192 miles; 9,730 miles
being made Ly car No. 1, and 2,462 by car No. 2. The total number of
shad fry produced during the season of 1882 at all the stations, and in-
cluding those deposited directly in the Potomac and Susquehanna riv-
ers was 30,283,000.

Battery Station.—In 1879 the shad and herring eggs collected from
the fish taken on the Chesapeake flats and procured from the large
seines hauled in the neighborhood of Havre de Grace, Md., were hatched
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on floating barges, anchored in Spesutie Narrows, a narrow channel
separating Spesutie Island from the mainland.

To enable the steam launches used in this work to ply between the
fisheries and this central hatching station at all stages of the tide, it
was necessary that a channel should be dredged across the bar which
had formed at the northern mouth of the narrows. By special instruc-
tions from the President, or Secretary of War, Colonel Craighill, in
charge of the engincer work of the district embracing the Chesapeake
Bay, had a channel dredged which greatly facilitated the work during
the season.

Having secured for a term of years the fishing advantages of Battery
Island (which is situated in the center of the bay, about 34 miles directly
south from Havre de Grace), as being a location much more central to
the fisheries from which we received the spawn, Colonel Craighill was
advised of our plans, and in compliance with a resolution of the Senate,
made a survey of the surroundings and an estimate of the cost of deepen-
ing the channel and constructing the piers and a breakwater necessary
for the conduct of our work; but it was not until the following year
(1880) that an appropriation was made. The work was commenced in
July of that year.

A channel was dredged to the island, securing a draft of 7 feet,
and a pool of the same depth, formed by crib-work filled with earth
and stone, was formed for the protection of the hatching barges and
small boats of the Commission, and also for the storing of the live fish
which might be taken before the eggs were thoroughly developed in
the ovaries. In this pool the *‘unripe” fish will be retained, and the
eggs taken from time to time as they mature. The material dredged
fromn the channel and the pool was thrown behind the crib-work and
raised considerably the level of the remaining portion of the island.

Additional appropriations for strengthening and extending the piers
were provided for in the bills for river and harbor improvement in the
following years (1881 and 1882), sufficient, it is hoped, for the comple-
tion of these improvements, and the work has thus far been prosecuted
in a most satisfactory manner.

As the fishery on this island was one of the most successful and re-
munerative of the large fisheries of the Upper Chesapeake, it is confi-
dently anticipated that we will have ample material in the way of parent
fish, and that the production of young shad will be greatly increased
and the operations carried on much more compactly than heretofore.

In the spring of 1881 two small cottages, one of five rooms and tho
other containing two rooms, and an ice-house, constructed on the Ridg-
way principle, were erected at the station, and the cottages occupied
48 quarters for the corps during the fishing season.

1t was not, however, practicable until the spring of the present year
(1882), to erect a suitable hatching house, the hatching operatiops hav-
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ing been conducted during the previous year on the hatching barges, as
heretofore, with the exception that they were moored in the pool above
referred to instead of occupying the location in Spesutie Narrows.

During the present year a spacious two-story hatching house, about
20 by 60 feet, has been erected. A section of 20 feet of this contains
the engine, boiler, and water-tank.  The remainder of the first floor of
the building is devoted to the hatching apparatus, and us its capacity
is many millions of eggs it is hardly probable that the floating appara-
tus will be needed at this station hereafter.

The second story of this building furnishes comfortable accommoda-
tions for from sixteen to twenty men, and has been provided with steam
heating apparatus, the steam being furnished from the same boiler which
does the pumping and seine hauling.

During the summer and fall considerable w01k has been -done to-
ward the construction of an apron for landing the seine. This impor- -
tant work, however, had to be intermitted on account of the ice, but
sufficient has been done to insure its completion in the early spring—in
time to be available for the fishing during the coming season.

The northern pier has been considerably extended and strengthened
during the present year by the force under the direction of Colonel
Craighill. This work is important as this pier, as extended, forms, with
that already constructed, an outer harbor protected fromn the ice as well
as from the westerly and northerly winds, while the island makes a lee
from all easterly winds and the original or southern pier gives thorough
protection from those from the south, making a safe mooring for the
small boats of the Commission outside of the pool. The pool can here-
after be devoted exclusively to the reception and care of the fish taken
in the seine.

North East River (Md.,) Station.—After the shad work in the Potomac
was over the Fish Hawk was moved to [Havre de Grace and continued
ity work in hatching shad. The first eggs were taken May 23 and the
work continued until June 12, a total of 2,551,000 eggs having been
secured from 191 shad. There were hatched 1,765,000 fish, of which
1,565,000 were returned to the North East River and 210,000 furnished
for shipment. About 25,000 eggs which remained on hand June 12
- were turned over to Battery Station.

In previous reports accounts have been given of the work prosecuted
by the United States Iish Commission at Avoca, N, C., the fishing sta-
tion of Doctor Capehart, near the mouth of the Chowan River. This
station was not occupied during the season of 1882, but the work there
was prosecuted by the North Carolina Commission, under the direction
of Mr. 8. G. Worth. The total number of fish hatched was 2,260,000,
which were planted in the principal rivers of the State.



REPORT OF COMMISSIONER OF FISH AND FISHERIES. LXXVII

The following statement of distribution of shad from 1872 to 1881
may be of interest:

Releasod Whoro Batohod .. .- -evesnesees ceceaecmaaneeecacnsnnnrmnnanenns 93,041, 450
Hatched and planted els0Whero. ... .ol oeviearncnaecmmmesaacaaennne 71,334,300
Lost in transit or eXperiments. . ..o ceeeeacnnnesaeaaeasareeaceeaaas 4,515, 100
Sent Part Way 10 GOIMANY «uveeeeaceeeccceacne tavannnnnnsammnemenaons 500, 000

Total t0 1882.. . cuereeescencccearcacaccceacssssmasresccnacccaaacs 169, 390, 850

The accompanying table gives a summary of the distribution of shad
by States. Add the aggregate of this (28,716,000) to the preceding ta-
ble, and we have as the total of distribution for the years up to and in-
cluding 1882, nearly 200,000,000 to date.

Distribution of shad from April 26, 1832, to June 17, 1882, by the United States Fish Com-

mission.

States. N;%.tg.f Streams stocked. I‘OP g‘:{f T
Alabamo. ceeeeeneen-. 3 | Alabama, Conecuh, Escambin. ..ccveinniiirennenninanenann 850, 000
ArkansaB............ 2 | Black, Washita 432, 000
Delawaro ............ 1 | Nanticoke.......... 801, 000
District of Columbia. 1 | Eastern Branch 8, 030, 000

eorgia.......... 10 { Chattahoochee, Oconoe, Yellow, Coosa, Etowah, Oostanala, 2, 831, 000
Withlacoocho, Flint.
Illinols ... 1 | Kagkaskia 145, 000
Indiana... 1| Wabash . ............... 145, 000
Towa ..... 1 | Mississippt 058, 000
6 | Smoky Hill, Saline, Solomon, Republican, Big Bluo....... 222, 000
5 | Kentucky, Camborland, Salt, Green, Barren.......... ... 1, 900, 000
2 | Sobastacoock, Mattawamkong...cee.onen.n. . 476, 000
19 | Potowae, Susquebanna, North East 7, 769, V0L
8 | Last, Hudson ..........c.vveeve cevenes .. 83, 0
4 | Sandusky, Muskingum, Scioto, Hockhooki 1, 595, 600
2 Broad ..o e . 48;1’, 000
; 1 - . 3
{;«;xns .............. . 8 | Colorado, Big Cypress, Trinfty.....ccoveeeninieiiiiiuenean 1,618, 000
rginda . ..., ... 18 | Quautico, Rappalanuock, Appomattox, Shenandoah, Ri- 8, 605, 000
W vanna.
est Virginia....... 2| Olo, POtOmMBC. .. cooiiiiiiieeeiiiiiiiiereaeeiennaeinnan, 450, 060
Total .......... 84 28, 716, 000

i. The Potomac Herring (Clupea vernalis).

Quantico Station.—A Jarge number of lerring as well as of shad eggs
were taken by the Fish Hawk while anchored at Quantico. The oppor-
tunity was atilized to make some experiments in hatching these eggs.
Between April 12 and May 9 there were taken 677 ripe male herring and
044 females. These furnished 66,206,000 embryonized eggs. Although
most of these were killed by the cold water, 7,883,000 were success-
fu}ly hatched and for the most part returned to the river. Two
millions were, however, deposited in the Colorado River, at Austin,

Tex., on the 2d of May, in hopes of establishing the species in the Gulf
of Mexico.
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Record of herring-haiching operations conducted by the United States Fish Commission
steamer Fish Hawk, Lieut. Z. L. Tanner, United States Navy, commanding, at Quantico
Creek, from April 12 to May 9, 1882.

Herring takon. Taed for ex-
Date. |————— Eggs Eges ost I:gt?ggﬁd perimenta
ate. obtained. | ©8 | Wators. | and sent to
Males. | Females. * aTmory.
1882.
Aprill2 3 2 40, 000 BOO leecrenannnnfrnereceracanns
3 3 100, 000 500 |cciecenmnans|oanen
18 3 4 250, 000 1,500 ). |-
18 2 3 50, 000 4, 500
14 20 24 2,200, 000 | 2,200,000
16 24 22 1,330, 600 | 1,330, 000
16 T 1] 600, 000 600, 000 |.
17 52 55 6, 800, 000 { 6, 800, 000 |. B P
18 7 8 1,400,000 | 1,400,000 |. I PO
18 12 10 1,000,000 [cecceeiarnee . 1, 000, 000
19 b b 2,100,000 |.ceenoiooni]ieninnianane 2, 100, 000
20 2 2 450, 000 450, 000
21 29 27 3,400,000 | 3,400,000 |.
23 15 16 1, 600,000 | 1,600,000 |.
24 23 19 38, 350,000 | 3,350,000 ;.
26 63 4 8, 600, 000 | G, 600, 000 {.
26 46 47 4,600,000 | 1,800,000 {.
¢ 27 48 45 3, 600, 000 | 2,300,000
28 93 82 7,760,000 | 7,780,000 |..
29 26 23 2, 250, 000 | 1,650,000 |...
80 15 15 1, 200, 000 1,200,000 |..
80 16 15 1, 300, 000 350,000 |..
May 1 01 b7 5,708, 000 | 3, 806, 000
8 31 33 2, 900, 000 900, 000
4 [} 4 600, 000 600, 000
b 3 4 360, 000 860, 000 | 1,450, 000
B leeceeeeans eovococea|oosanroasnac)ocacacienass 2, 000, 000
7 14 15 1,400,000 | 1,400,000 | 2,700,000 |.
8 2D 26 2,850,000 | 2,860,000 [............
N 0 12 10 1,000,000 { 1,000,000 |............ 2, 000, 600
677 l 044 | 06,200,000 | 63,223,000 | 7,883,000 5, 100, 600

j. The Carp (Cyprinus carpio).

The Washington Stations.—The service of the United States carp ponds
has been faithfully superintended during the year by Mr. R. Hessel,
under whose charge they were originally laid out, and who has had di-
rection of them ever since. In addition to rendering this station a serv-
iceable one, considerabie attention has been paid to landscape effects
by the proper arrangement of islands and ponds, and also by the in-
troduction of plants, which, while having a beneficial relationship to
the fish, add to the attractions of the place. The ponds are all very
beautiful in their general effect, and in time will doubtless be pre-emi-
nent in this regard.

The water-lily. group, especially those belonging to the genera Nym-
pheea and Nelumbium, have been particularly cultivated, so that there
is quite a large number of rare species represented.

The advice of Mr. J. F. Olmstead, the landscape engineer, was ob-
tained in regard to certain ponds which could be used by skaters. For
the purpose of aiding in the means of amusement to the citizens of
Washington, one of the reserve ponds is usually prepared for the use of
skaters by removing the fish and keeping the water up to the proper
level. Some years there is not ice emough to allow this amusement,
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but the surface of the pond was sufficiently covered to allow skating on
the 3d of J: anuary, and for some considerable time subsequently.

The ponds were a second time frozen over on the 9th of December
and became again the resort of a large number of people.

As a return for favors extended to the Deutsche Fischerei-Verein,
Herr von Behr forwarded a number of blue carp, a variety believed to
be of particular interest, and which has not been heretofore cultivated
by the Commission. These arrived on January 4, and on examination
of them by Mr. Hessel nineteen were found to be pure blood, and were
placed in the ponds. Four hybrids were destroyed.

It may he stated in this connection that for several years a night
heron and a bald eagle have been kept alive in cages and fed with refuse
and hybrid fish, thus adding to the interest of the station. These
same fish were also fed to the terrapin and turtles, kept in their special
ponds.

The drawiog of the ponds for the purpose of removing the carp is
always an occasion of much interest, large numbers of persous usually
resorting to the ponds to witness it. At the drawing on the 1st of April
the President and many members of Congress were present.

Distribution of carp.—Iu this distribution it wasnecessary to provide
for the supply of nearly 10,000 applicants, located in all sections of
the United States. To make it by messenger shipments, as in previous
years, would have involved an expense considerably exceeding the en-
tire amount appropriated for the propagation and distribution of this
fish. It was determined, therefore, as far as practicable, to make the
distribution by means of car and express shipments. For this purpose
centers of distribution convenient to one or more States were established,
to which the fish were sent in bulk, and thence distributed to appli-
cants by express.

The cost of the movement of the fish from Washington to the centers of
distribution thus established was paid by the United States Fish Com-
mission, the small express charges thence to destination being paid by
applicant. ‘This method was adopted in order to place all applicants,
%Jowever distant they might be from Washington, upon the same foot-
Ing so far as expense was concerned.

_Iu anticipation of the opening of the season a new car with refriger-
ating compartments. had been constructed according to plans furnished
by Mr. Frank S. Eastman, engineer officer of the Commission. The old
car was also remodeled in its interior arrangements so as to conform
essentially in construction to the new car.

The season opened with a car shipment to Boston, in which arrange-
ments were made for the supply of all applicants in the New England
States, New York, and Northern New J ersey. From this time to the
cl.ose of the season the cars were in continual movement, the theater of
d1§tﬁbution being transferred further and further to the south as the
winter advanced, the last movement of car No. 1 being to San Fran-
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cisco, Cal., with carp for the supply of Texas, Arizona, New Mezico,
California, Nevada, Oregon, and Washington Territory.

The following summary of distribution will be of interest:

Carp were sent into two hundred and ninety-eight of the three hun-
dred and one* Congressional districts, and into 1,478 counties. There
were 260,000 carp distributed, in lots of 20, to 9,872 applicants, resid-
ing at an average distance of 916 miles from Washington, the extreme
points supplied being Southern California, Oregon, and Washington
Territory, which were reached by special messenger from San Fran-
cisco. The total mileage traversed, counting all as single shipments
from Washington to destination, was 9,045,000 miles. The distance
traversed by the cars in making this distribution was 34,502 miles, of
which car No. 1 traveled 20,601 and car No. 2, 13,901 miles. Details
of this work will be found in the report of Col. M. McDonald, chief
of division of distribution.

k. The Codfish (Gadus morrhua).

The Fulton Market (New York) Station.—The experiment of hatching
cod at Wood’s Holl, Mass., having been seriously interfered with by .
the extreme cold of the winter of 1881, it was deemed advisable to make
Fulton Market, New York, an experimental station. To this point con-
siderable numnbers of cod are brought alive by the fishing smacks, which
capture them in the neighborhood of Block Island.

Mr. E. G. Blackford, one of the commissioners of fisheries of the State
of New York, and a large fish dealer of Fulton Market, having every
opportunity of observing the condition of the fish arriving at this mar-
ket, and informing himself of the occurrence of spawning fish, was re-
quested to notify us when ripe fish appeared, and arrangements were
made to send on cexpert fish culturists for the purpose of establishing
an experimental station.

As this was impracticable of accomplishment in the immediate vi-
cinity, on account of the foulness, and its lack of proper salinity, in the
water around the docks of New York, it was necessary to collect the
eggs at Fulton Market and transfer them to some other point. It was
therefore decided to try first the experiment of bringing the eggs to
Washington, and using sea water brought from Chesapeake Bay, and
also artificially prepared water from the sea salt, in their development
at the Central Station ; second, if this did not prove feasible, another
experimnent was deemed worthy of test, viz, after collecting the eggs
in New York, to transfer them to the hatching steamer Iish Hawk,
which would be stationed for the purpose in the lower part of Chesa-
peake Bay, where the dangers from encountering ice would be compara-
tively small,

If either of these experiments should result favorably, the multiplica-

* Those not supplied were tho second district of Rhode Island and the sixth and
seventh of New Jersey, from which no applications were entered.
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tion of cod and their transfer to limits furtber south than their present
habitats, could be done at comparatively small cost, and to an almost
unlimited extent.

Preliminary arrangements were also made looking to the transfer of

“the live parent cod direct from the fishing banks where they were taken,
to the mouth of the Chesapeake Bay near Norfolk, where they could be
kept in cars until the eggs became mature in the ovaries. This had
been attempted the previous season at Wood’s Holl, but the forming of
‘““anchor” ice iu the Little Iarbor (which is fatal to the fish) had in-
terrapted the work. This last experiment was postponed, as it was
attended with considerably more cost than the hatching operations con-
templated in Washington and on the Fish Hawk.

On the 14th of February, among the cod captured in the neighbor-
hood of Block Island, were found several with the ovaries sufficiently
mature and about four millions of eggs were taken on that date, but &
comparatively small number of these proved to be properly impregnated.
as ripe male fish were exceedingly scarce.

The first lot of eggs, received February 16, at Central Station, was
a total loss. This was attributed to the apparatus in which they were

_transmitted from New York. Several lots in hermetically sealed vessels
at a very low degree of temperature arrived in a very much better con-
dition. The development was carried forward eleven days, at which -
time the fish were plainly visible in the eggs. Although lost at this
stage it was considered quite encouraging that eggs which had been
transported so far and subjected to such varying conditions attained
this degree of matarity.

About this time Prof. John A. Ryder was sent to New York to watch
the development of the eggs, with instructions to reserve samples from
the different lots for development on the spot, and ascertain, if possible,
the cause of the mortality, and to learn with accuracy the stage at which
the eggs died.

On the 25th of February the Fish Hawk was ordered to proceed from
Washington to the mouth of the Potomac River, with instructions to
examine certain oyster beds of Chesapeake Bay in that neighborhood,
and set her nets in order to ascertain whether there was any movement
of fish in the bay. Her tanks having been supplied with salt water,
advantage wag taken of this opportunity for testing the second experi-
Tent. She sailed on the above-mentioned date with a large number of
cod eggs immediately after their arrival from New York. These died
Wwithin twenty-four hours of their transfer to the hatching apparatus.,
The full details of thig experiment will be found in the extract given

below from Captain Tanner’s report.*
\

"'On the 25th of Fobruary there were received on board 1,000,000 cod eggs from the
United States Fish Commission, which were plated in spawning pans with artificial
$ea water for transportation to Chesapeake Bay, when they were to be placed in the

8. Mis. 46 ——v1
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By this time the season had so far advanced that there was little
prospect of obtaining material for further experiment, so the force was
recalled from New York, and the cod work discontinued for the season.

The experiments made by the Commission clearly show that special
preparations must be made for collecting and keeping the parent cod-
fish for a considerable time and in suitable water. It is hoped and be-
lieved that the arrangement proposed for the Wood’s Holl Station will
answer every purpose, and that in a few years the work will be a com-
plete suceess.

Much interest has been excited both in Europe and Amdrica by the
experiment of the Commission with codfish, and the commissioners of
several foreign governments have asked permission to witness them.
A similar favor was asked by Mr. Harvey, of Saint John, New{ound-
land. At the proper time it will, of course, be a pleasure to welcome
any one to the station desirous of seeing it operated.

m. The Striped Bass (Roccus lineatus).

It was not possible to accomplish anything during the year in refer-
ence to the artificial propagation of the striped bass, no localities pre-
senting themselves of sufficient promise to warrant the establishment
of hatching stations. The success, however, of the experiment made a
few years ago of the transportation by Mr. Livingston Stone, of the
United States Fish Commission, of striped bass to California, has in-
duced the commissioners of that State to renew their efforts, and Mr.
‘Woodbury was sent East to obtain a fresh supply of the young fry.

<ones for hatching, using water from the bay. About 75 per ceut. of the eggs ap-
peared to bo alive when they were brought on board.

At 12,50 p. m. on the date above mentioned, we left the navy-yard and steamed
dowu the Potomac River; at 10.45 p. m. anchored in Cornfield Harbor.

The cod eggs were distributed among three cones and one glass aguarium, the
water of the bay and river being used ; they sank to the bottom, showing that the
specific gravity was much less than that of ses water. They were then treated as
shad eggs, the feed water being admitted at the base, and discharged through the
gauge at the top of the cone in the usual manner. The aquarium was covered with
one thickness of white bunting, which prevented oscillation by the motion of the
vessel, and allowed the water to escape frecly. A quarter-inch glass tube was intro-
duced as a feed-pipe, and the discharge took place through the bunting cover. The
temperature of the water was 40° F. at the surface, and 41° F. in the cones.

On the 26th, about 60 per cent. of the eggs seemed to be alive, although little or no '
development had taken place since the day before. They sank promptly, and the
ordinary water feed for shad hatching would not keep them at the surface.

When the eggs were received on board they were 0.06 of an inch in diameter,
germinal disk, 14z of an inch, the live eggs sceming to be healthy. During this day,
the germinal disk appearcd to have contracted, and the proportion of dead eggs
rapidly increased.

On the morning of the 27th, there were but fow cod oggs alive, and they were in an
abnormal condition, the germinal disk distorted, shrunk, and shriveled.

At 9.10 p. m. no good cod eggs were to be found in the cones.

On tho 1st of March all tho dead cod eggs were thrown overboard and the tank,
oones, &c., cleaned and properly cared for.
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Guided by information from Mr. Blackford, Mr. Woodbury .thained,
at Red Bank, N. J., on July 18, yearlings from 4 to 5 inches in length.
No fish of the year’s spawning were obtained. Several hundreds of
these were successfully transported to OCalifornia and placed in waters
there by Mr. Woodbury.

n. The Black Bass (Micropterus). )

In accordance with the policy of the Fish Commission, no special ef-
forts have been made looking toward the introduction of the black bass
into new waters of the United States. All that has been done in this
respect has been performed either by State commissioners or by in-
dividuals. Without pretending to decide as to the expediency of such
introduction, the United States Fish Commission has surrendered this
department, as stated. Its intervention, however, has been invoked by
various parties abroad, and on the 2d of July arrangements were made
to supply Count von Dem Borne, of Germany, with a quantity of these
fish. On September 30, Mr. William T. Silk reached New York to ob-
tain bass for Lord Exeter, of England, from whom he brought letters.
Mr. Silk was placed in communication with Mr. E. G. Blackford, who
assisted him in securing a supply from Greenwood Lake. These were
carried to England with but little loss, and divided between several
parties who had made preparations to.take care of them.

n. The White Perch (Morone americanas).

The Quantico Station.—During the stay of the Fish Hawk at Quan-
tico there were takenin the shad seines 34 male perch and 39 female in
a ripe condition. These yielded 1,630,000 embryonized eggs. From

these eggs there were hatched 180,000 fry, which were deposited in
Quantico Creek,

Record of peroh-hatching operations conducted by the United States Fish Commission steamer

Fish Hawk, Lieut. Z. L. Tanner, United Slates Navy, commanding, at Quantico Creek,
Jrom April 12 to May 5, 1882,

Perch taken.
" Eggs ob- Rotarned | Used in
Date. s " | Eggslost. | to local | experi-
Malo, | Female. ned. waters. | menta.
1882. !
Apr., 12 1} 3
15 2 2
17 2 2
18 4 3
19 1 1
20 4 3
20 2 1
21 1 2
22 1 1
20 1 2
27 2 ]
28 3| 2
20 21 2 .
a0 g 8 1000 | 150,000 |.o 1.l il
May 5 2 3 100, 000 100,000 | 150,000 |- ccecee-.
34 . 39 1,030,000 1,310,000 | 180,000 ' 140,000
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o. The Oyster (Ostrea virginica).

Saint Jerome Station.—The work of experimenting with the artificial
incubation of the eggs of Ostrea virginica was carried on at the Saint Je-
rome Creek Station during the summer of 1882, under the direction of
My, John A. Ryder. These researches have been discussed at some
length in a p;fper by Mr. Ryder, entitled “An account of the experi-
ments in Oyster Culture, and observations relating thereto, second se-
ries” in the present report (pages 763-778), to which the reader is re-
ferred for further details.

The following brief summary of the results obtained mziy, however,
not be out of place. All of the ¢experiments were conducted with a view
to keeping the artificially fertilized eggs of the oyster in receptacles of
moderate capacity and under cover, so as to be readily accessible, while
the water was either renewed on the embryo by hand or was aerated
and kept in continuous circulation through an endless chain of vessels.
Various forms of filters were tried without much success in the efforts
to renew the water on the minute and delicate embryos, but these were
unsatisfactory, and finally gave place to a system of vessels in which
the same water was kept in continuous movement. On the 22d of July
a lot of embryos placed in such an apparatus were found to have be-
‘come attached to the sides of the vessels by the next day. This is
apparently the first brood of artificially fertilized oyster embryos which
are reported to have attached themselves, though it was not found prac-
ticable to keep them alive beyond a period of about three days.

It proved that it was not safe to alter the specific gravity of the water
which was normal to the eggs and spermatozoa by artificial means, as
such changes seemed to kill both. Putrescent action was prevented by
using large volumes of water, into which a moderate proportion of eggs
was introduced.

These developments, together with what had been learned during the
seasorns of 1879, 1880, and 1881, lead up to the attempt to utilize artificial
fertilization with practical success in 1883.

In order to enable Mr. Ryder to investigate the alleged differences in
the anatomy of the American oyster and the several European species
and varieties. Mr. Blackford provided a quite complete collection of the
latter, which furnished the basis of some important researches. Mr.
Blackford also furnished several barrels of small seed-oysters to Mr.
House, of Coriune, Utah, to be planted as an experiment in Great Salt
Lake. No report of the result has, however, been furnished.
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D.—ABSTRACT OF THE ARTICLES IN THE APPENDIX,
25.—CLASSIFICATION OF ARTICLES.

In the generai Appendix to this rcport will be found a scries of over
forty separate papers treating upon matters related to the work of the
Fish Commission. These are classified under six headings, as follows:

A.—GENERAL.

The first paper is by Lieut. Z. L. Tanner, illustrated by three plates,
and gives an account of the Fish Hawk’s work during the third year of
its service. A similar paper by Lieut. W. M. Wood gives an account of
the work done by the Lookout while under his command. A paper
prépared from notes of the late I. S. Eastman, with six plates, illnstrates
the new Fish Commission car. Colonel McDonald discussed the
subject of fish-ways. A foreign estimate of the United States exhibit
at Berlin is reprinted [rom a German publication. Mr. Smiley has ar-
ranged forreference : (1) a list of the (1,817) principal lakes of the United
States, with an index; and (2) a list in systematic order of the princi-
pal rivers of the United States, and containing nearly six thousand
items. )

B.—THE FISOERIES.,

This contains papers on the whale fisheries, by . C. Sanford and
Thomas Southwell; extracts from the Scotch Fishery Board’s report on
the Scotch fisheries, apparatus, &c. ; a history of the Tile fish, by Cap-
tain Collins, with a special index and two plates; and note on the
Dreservation of nets and sails, by Prof. I¥. H. Storer, of Boston.

C.—NATURAL HISTORY AND BIOLOGICAL RESEARCH.

In this section are presented: (1) Notes on various species of sea
birds which are used for bait, by Captain Collins, with one figure and
an index; (2) a list of the fishes collected by the Fish Commission at
Wood’s Holl in 1881, by Dr. T. H. Bean ; (3) a report on the Decapod
crustacea of the Albatross dredgings in 1883, by Siduey I. Smith, with
ten plates and an index; (4) a translation of V. Hensen’s puper on the
€ggs of the plaice, flounder, and cod, with one figure; (5) an important
contribution to the embryography of osseous fishes, by J. A. Ryder,
with twelve plates and an index; (6) directions for preserving embry-
onic materials for microscopic analysis, by the same author; (7) notes
upon the principal aquaria of Europe in 1875, by Professor Blake, of
Yale College; and (8) some notes upon the marine fauna of the New
England coast and Vineyard Sound, by Professor Verrill, of Yale Col-
lege, with a special index thereto.



LXXXVI REPORT OF COMMISSIONER OF FISH AND FISHERIES.
D.—THE OYSTER.

In continuation of the data introduced in the report of 1880 upon
this subject will be found six papers, by Bouchon-Brandely, Brocechi,
.Winslow, Ryder, and Puységur. The first two are translations from
'i;,he French and treat of French experiments. The three following
articles indicate what is Leing done in this matter by our own investi-
gators under the auspices of this Commission. Several illustrations
accompany these papers.

° B.—PROPAGATION OF FooD-FISHES.

Under this head will be found detailed and statistical reports upon
the work of the United States Fish Commission in propagating and
distributing food-fishes, such as shad, herring, white-fish, trout, and sev-
eral kinds of salmon, by F. N. Clark, Livingston Stone, Charles G. At-
kins, W. M. Wood, Fred. Mather, M. McDonald, and Chas. W. Smiley.
There is also a report by Mr. Mather upon eggs shipped to Europe.

Upon the subject of carp culture will be found a translation from the
German of Karl Nicklas’s observations upon artificial feeding of carp;
a report by Chas. W. Smiley of the distribution in 1879 and 1880 of
carp reared by the Fish Commission, and of the distribution in 1881, by

M. McDonald. :
F.—M_ISCELLANEOUS.

This section contains a report by Capt. J. W. Collins upon a cruise
of the Fish-Hawk in Chesapeake Bay; an article by Prof. A, . Ver-
rill upon the physical characters of the continental border of the Gulf
Stream as revealed by the Fish Hawk explorations, 1880-~’82; a list of
fishes propagated by the United States Fish Commission by Dr.T. H.
Bean; and an alphabetical index of the names of the six thousand rivers
of the United States treated under Appendix A by Chas. W. Smiley.

E.—~SUPPLEMENT TO THE REPORT PROPER.
26.—LIST OF LIGHT-HOUSE KEEPERS RENDERING ASSISTANOE.

The following is a list of the light-houses(with their keepers)at which
temperatures and occurrences of ocean fish liave been observed during
a portion or all of the present year:

List of light-houses on the Atlantio coast at whick ocean temperatures hate been taken during
the year 1332, together with the number of monthly reports made at each one.

Petit Manan light-house, Petit Manan Island:
George L. Upton, Millbridge, Me... ccemiemamnatiiieiiiicieeniiieene. 12
Mount Desert light-house, Mount Desgert Rock :
James A. Morris, Southwest Harbor, Me. (succeeded by Thomas Milan in Oc-
L 70) 4T3 o T L L L TR T T TP P PP PP 12
Martinicus Rock light-house, Penobscot Bay:
William G. Grant, Martinicus, Mo, ccocieciiu i iiiniiiaeet et ceaeenae 12
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Seguin light-house, Seguin Island, Kennebee River:

Thomas Day, Huunewell's Point, M. .ooaemcomerenesmconanieraeearenores 12

Boone Island light-houso:

Alfred J. Leavitt, box 808, Portsmouth, N. Hoortvinnrcaccennrraaacecrocns 12

- Minot’s Ledge light-house, Colasset Rocks, Boston Bay :

Frank I". Martin, Cohassot, Mags. ..o oo ivianeareecooenmasmmcecscacrnanes 12

Race Point light-house, Cape Cod Bay :

Heman F. Sinith, Provincetown, Mass, (succoeded by James Cushman in De-
COTIDOT « - eemee v een e e eame e ee e oaees aenn amen raann snnannsannoaanes 1R

Pollock Rip light-station, entrance to Vineyard Sound:

Joseph Allon, jr., South Yarmouth, Mass......ecaceeareeocomevsaannscese 12

Nantucket New South Shoal light-station, Davis New South Shoal:-

Andrew J. Sandsbury, Nantucket, Mass_.co.vcernen oen e eeetsecses semnananns 10

Cross Rip light-station, Vineyard Sound:

Luther Eldredge, Chatham, Masa........ PP .|

Buoy Dopot, Government wharf, office inspector second division:

Benjamin J, Bdwards, Wood’s Holl, MB8S «.ecee coucoe cocn cavesanennss cnanes 12

Vineyard Sound light-station, Sow and Pigs Rocks:

William H. Doane, 13 Milk strect, Now Bedford, Mass .. -ceeeeceseeessscesss 11

Brenton’s Reef light-station, off Brenton’s Reef and Newport Harbor :

Charles D. Marsh, Newport, R. I...

Block Island light-house, southeast end of Block Island :

H. W, Clark, Block Island, R. I. .........

R 2

Bartlett’s Reef light-station, Long Island Sound:

Danijel G. Tinker, New London, Conbu.eee cocieriiinaieciiimnoecacnnccacnes 12

Stratford Shoals light-house, Middle Ground, Long Island Sound :

James G. Scott, Port Jefforson, N. Y. «oeeriiitieaiveisconnecrenecoconnees 12

Fire Island light-house, south side of Long Island:

Soth R. Hubbard, Bay Shore, N. Y. coceiiimaercmarcccerarentveccnncenacene 12

Sandy Hook light-house, entrance to Now York Bay :

James Cosgrove, 128 Rutledge street, Brooklyn, N. Y. iceeeeecanioaasse eeee 12

Absecom light-house, Absecom Iulet:

A. G. Wolfe, Atlantic City, N. Ju.ceiriiiiemerceeiisescreancaniarsaacnacaee 12

Five Fathom Bank light-station, off Delaware Bay :

Daniel Manlove, Cape May City, N. J. (succeeded by Wm. W, Smith in Sep-
L7530 TY Y3 12

Fourtecn-Foot Bank light-station, Delaware Bay :

John Lund, Wilmington, Del. (succeeded by Ed. A. Howell, Delaware City,
iD JU0E, IBB2) . iaee eeieceeeen e ticcaiacarcceccccacsnetes nannnn e ceee 12

Wintor-Quarter Shoal light-station, Chincoteague Island :

C. Lindermann, Chincoteague Island, Accomack County, Virginig...eeeemeee 12

York Spit light-house:

. James K. Hudgins, Port Haywood Va...ccvveuceeerercasmaenasas seeemneane 7

Wolf Trap Bar, Chesaponke Bay, Virginia :

Jobn L. Burroughs, Now Point, Matthews County, Virginis. ceceec-caaevace- 12

Stingray Point light-house :

George W, Critténden, Sandy Bottom, Va. (succeeded by C. 8. Lankford in

MBEOB) .« oot e e e ceeeen ceen eeenenoresnennanaasesasnassnasaacnonases 12

Windwill Point, mouth of Rappahannock River :

James I, Willinins, Hookumfair, Va.ceoces vuee caneseces sesemace SIRTSTLIPITTIN M

Bodie’s Tsland light-house, north of Cape Hatteras:

Poter G Gallop, Manteo, Dare County, North Caroling..c.cceeecevasesseecae 11

Cape Lookout light-house, Cape Lookout:

Deward Rumiley, Beaufort, N.Creeever vmnesalenromcsarsoneancccosonceranee 12
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Frying-Pan Shoal light-station, Cape Fear:
David W. Manson, Smithville, N. C. (succeded by John D. Davis in October). 11
Rattlesnake Shoal light.station, off Charleston '

John MeCormick, Charleston, S. C...ooueiiioriritiiiareae o caaans cans 12
Martin’s Industry light-station, Port Royal Entrance :

John Masson, Port Royal, 8. C.voi it i ittt ieies e i 12
Fowey Rocks light-house, Fowey Rocks :

Jobhn J. Larner, Miami, Fla ...oevveniimi it oot i e e e e aaen 12
Carysfort Reef light-house, Florida Reofs: :

F. A. Brost, Key West, Fla. .cceeeniin it ccecseaee ceeeaann, 12
Dry Tortugas light-house, Loggerhead Key : ’

Robert H. Thowmpson, Key West, FI& «ccooeninraicuinnns conr aanenneannnns 12

27.—LIST OF RAILROADS GRANTING BAGGAGE-CAR FACILITIES IN 1882,

During the present year a large number of railroads have accorded
the facilities for carrying fish in baggage cars and for stopping “trains
at bridges so as to deposit young fish. The list is given herewith, and
the most hearty acknowledgment made of their interest and co-opera-
tion.

Alabama Great Southern Railroad Company. Charles B. Wallace, superintendent,
Chattanooge, Tenn,

Associated Railways of Virginia and the Carolinas. A. Pope, general passenger
agent, Richmond, Va.

Atchison, Topeka and Santa Fé Railroad. W, S.Mellen, assistant general mana-
ger, Topeka, Kans.

Atlants and West Point Railroad. A. J. Orme, general passenger agent, Atlanta,
Ga.

Baltimore and Obio Railroad Company. Thomas M. King, general superintendent
Pittsburgh division; B. Dunhamn, superintendent Trans-Ohio division 5 W. M. Clem-
ents, master of transportation.

Boston and New York Air-Line Railroad Company. J.H. Franklin, superintend-
‘ent, New Haven, Conn, : '

Boston and Albany Railroad. C. O, Russell, superintendent, Springfield, Mass,

Boston and Providence Railroad Company. A. A. Folgom, superintendent, Boston,
Mass. .

Burlington and Missouri River Railroad in Nebraska. G. W. Holdrige, general

_ superintendent, Omaha.

Carolina Centrul Railroad. W.Q.Johneon, general superintendent, Wilmington,
N.C.

Central Railroad of New Jersey. James Mooro, general superintendent and engi-
neer, Elizabeth, N. J. ; F. 8. Lathrop, receiver. .

Central Railroad and Banking Company of Georgia. William Rogers, general su-
perintendent, Savannah, Ga. ) .

Central Vermont Railroad Company., J. W.Hobart, general superintendent, Saint
Albans, Vt. .

Charlotte, Columbia and Augusta Railroad Company. T.M.R.Talcott, general
manager; A.Pope, general passenger agent, Richmond, Va.

Cheraw and Darlington, and Cheraw and Salisbury Railroads. J. F. Divine, gen-
eral superintendent ; A. Pope, general passenger agent, Richmond, Va,

Chesapeake and Ohio Railway Company. C.W.Smith, general manager, Rich-
mond, Va. '

Chicago, Rock Island and Pacific Railroad Company, A.Kimball, general superin-
tendent, Davenport, Iowa.
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Chicago and Alton Railroad. J.C.McMullin, general manager, Chicago, 11l .
Chicago, Saint Louis and New Orleans Railroad Company. W.H. Osborn, presi-
dent; J C. Clarke, vice-president and general manager, New York. ) .
Chicago and Northwestorn Railway. I. D. Layng,general superintendent, Chi-
cago, 111, .
Chicago, Burlington and Quiney Railroad Company. T. J. Potter, general man-
ager, Chicago, Ill. ) ) .
L.Chicugo, in,int Paul, Minnecapolis and Omaha Railroad, and Nf)rth ‘Wisconsin Rail-
road. Charles I. Hatch, general superintendent, Saint Paul, Minn. ) .
Cincinnati, Hamilton and Dayton; Dayton and Michigan; Cincinnati, Hr?m‘llton
and Indianapolis; and Cincinnati, Richmond and Chicago Railroads. L. Williams,
general manager, Cinecinnati, Ohio.
Ciucinnati, Sandusky and Cloveland Railroad. D. W. C. Brown, general manager
and superintendent, Springfield, Ohio.
Cleveland, Columbus, Cincinnati and Indianapolis Railway Company. E. B.
Thomas, general manager, Cleveland, Ohio.

Cleveland, Mount Vernon and Columbus Railroad Company. G. A. Jones, receiver,
Mount Vernon, Ohio.

Columbia and Greenville Railroad.
Va.

Connecticut River. Railroad. J.Mulligan, superintendent, Springfield, Mass.

Delaware and Chesapeake Railway. O. 8. 8andford, superintendent, Easton, Ma.

Delaware, Lackawanna and Western Railroad. Samuel Sloan, president, New
York.

T. M. R. Talcott, general manager, Richmond,

LEast Tennessce, Virginia and Georgia Railroad. Johun F. O’Brien, chief engineer
and superintendent, Knoxville, Tenn.
" European aud North American Railroad. F. W. Cram, superintendent, Bangor,
Me.

Fitchburg Railroad Company. John Adams, general superintendent, Boston,
Mass,

Flint ahd Pero Marquette Railway. Sanford Keeler, superintendont, East Sagi-
naw, Mich.

Tlorida Central Railroad Company. W. M. Davidson, superintondent, Jackson-
ville, Fla.

Fort Wayne and Jackson Railroad Company. M. D. Woodford, general superin-
tendent, Jackson, Mich.

Galveston, Harrisburg and San Antonio Railroad Company. James Converse, gen-
eral superintondent.

Georgin Reilroad Company. E. R. Dorsey, goneral freight and passenger agent,
Augusta, Ga.

Gulf, Western Toxas and Pacific Railroad. M. D. Monserrate, goneral superin-
tendent, Cucro, Tex. . '

Hannibal and Saint Joseph Railroad Company. W. R. Woodard, superintendent,
Hannibal, Mo, ’

Hartford and Conneoti
Hartford, Coun.

Houston and Texas Central Railroad. G. Jordan, vice-president, Houston, Tex.

Indianapolis and Saint Louis Railroad Company. E. B. McCluro, goneral superin-
tendent, Indianapolis, Ind.

- Illinois Central Railroad Company. Joseph F. Tucker, traffic manager, Chicago,
1.

cnt Valloy Railroad Company. Samuel Babcock, president,

Jacksonville
lahassce, Ia,
Kansas it
Railroad. T,

» Penancola and Mobile Railroad. Jobn P. Laird, superintendent, Tal-

Y, Fort Scott and Gulf Railroad ; Kansas City, Lawrenco and Southern
- W. Towns, superintendent, Kunsas City, Mo.
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WKansas City, Saint Joseph and Council Bluffs Railroad Company. I. F. Barnard,
~general superintendent, Saint Joseph, Mo.

Keokuk aud Saint Louis Line. J. H. Best, gcuelul freight and passenger agent,
-J. W. Smith, superintendent, Keokuk, Iowa

Lake Shore and Michigan Southern Railroad. P. P. Wright, geieral superintend-
~ent, Cleveland, Obio.

Little Rock and Fort Smith Railway. Theodore Hartman, genoral superintendent,
iLijttle Rock, Ark.

Louisville and Nashville Railroad. D. W. C. Rowland, geperal superintendent,
«Louisville, Ky.

-Montgomery and Eufaula Railroad. William Rogers, general superintendent, Mont-
‘gomery, Ala.

Marietta and Cincinnati Railroad. J. H. Stewart, receiver, Cincinnati, Ohio.

Memptis and Little Rock Railroad, E. K. 8ibley, general manager, Little Rock,
Ark.

Missouri Pacific Railway. A. A. Talmage, general manager, Saint Louis, Mo.

Mississippi and Tennessee Railroad. M. Burke, general superintendent, Memphis,
Tenn.

Mobile and Ohio Railroad. A L. Rives, general manager, Mobile, Ala.

Nashville, Chattanooga and Saint Louis Railway. J. W. Thomas, geneml superin-
tendent, Nashville, Tenu.

New York, Lake Eric and Western Railroad. B. Thomas, superintendent of trans-
portation, Now York.

New York and New England Railroad Company. A. C. Kendall, general passenger
agent; O.M. Shepard, superintondent of transportation, Boston; J. H. Wilson, vice-
president.

New York, New Haven and Hartford Railroad Company. E. M. Reed, vice-presi-
dent, New York.

New York, Pennsylvania and Ohio Rmhond P. D. Cooper, general superintendent,
‘Cleveland, Ohio.

Northern Central Railway Company; Baltimore and Potomac Railroad; and Alexan-
-dria and Fredericksburg Railway. J.R.Wood, general passenger agent, Philadel-
phia, Pa.

Northeastern Railroad of Georgia. H.R. Bernard, superintendent, Athens, Ga.

Ohio and Mississippi Railway Company. W.W.Peabody, general superintendent,
Cincinnati, Ohio.

Old Colony Railroad Company. J.R.Kendrick, superintendont, Boston, Mass.

Pennsylvania Company. D.W.Caldwell, general manager, Pittsburgh, Pa.

Pennsylvania Railroad Company. J.R.Wood, general passenger agent, Philadel-
phia, Pa. :

Petersburg Railroad Company. R. M. Sully, general superintendent, Petersburg,
Va.

Pittsburgh, Cincinnati and Saint Louis Railway Company. D. W. Caldwell, gen-
eral manager, Columbus, Ohio.

Richmond and Danville Railroad. T. M. R. Talcott, general manager, Richmond,
Va.

Richmond and PLtersburg lerond Company. Theo. D. Kline, general superin-
tendent, Richmond, Va.

Richmond, ¥Fredericksburg and Potomac Railroad Company. E. T. D. Myers, gen-
eral superintendent-, Richmond, Va.

Savannah, Griffin and North Alabama Railroad. William Rogers, general superin-
tendent, Savannah, Ga.

Savannah and Memphis Railroad Company. . W. C. Fowler, cashier, Opelika, Ala.

Savanpah and Charleston Railroad Company. C. 8. Gadsden, engineer and snper-
intendent, Charleston, 8. C.
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Savannah, Florida and Western Railway Company. R. G. Fleming, superintondent,
Savannah, Ga.

Seabour’d and Roanoke Railroad Company; Raleigh and Gaston Railroad Company;
Raleigh and Augusta Air-Line Railroad Company; Bnltimqre Steam I"aoket C:lltll}-
pany; Albemarle Steam Navigation Company. John M. Robinson, president, Balti-
more, Md. .

Southwestern Railroad of Georgia. William Rogers, superintendent, Macon, Ga.

South Carolina Railroad. John B. Peck, general superintendent, Charleston, 8. C.

Saint Lonis and San Francisco Railway. C. W. Rogers, general manager, Saint
Louis, Mo.

Saint Louis, Iron Mountain and Southern Railway. H.M. Hoxie, general manager,
8aint Louis, Mo. )

Saint Paul, Minneapolis and Manitoba Railway. A.Manvel, assistant general man-
ager, Saint Paul, Minn.

Texas and Pacific Railway Company. George Noble, general superintendent, Mar-
shall, Tex.

Texas and New Orleans Railroad. J. F. Crosby, vice-president and general man-
ager, Houston, Tex.

Union Pacific Railway. Thomas L. Kimball, assistant general manager, Omaha.

Virginia Midland Railway Company. W. M. S. Dunn, engineer and superintendent,
Alexandria, Va.

Vandalia Line; Terre Haute and Indianapolis Railroad Company. D. W. Caldwell,
general manager, Saint Louis, Mo.

Vicksburg and Meridian Railroad Company. E.F.Raworth, general superintend-
ent, Vicksburg, Miss.

Wabash, Saint Louis and Pacific Railway.” John C. Gault, general managor, Saint
Louis, Mo.

Western and Atlantic Railroad Company. William MacRao, general manager, At-
lanta, Ga,

Western North Carolina Railroad. James W, Wilson, president, Morganton, N. C.

Western Railroad of Alabama. Cecil Gabbett, general manager, Montgomery, Ala.

West Jersoy Railroad Company, passenger department. L. P, Farmer, general pas-
senger agent, Philadelphia, Pa. :

Western Maryland Railroad Company. J.M. Hood, general manager, Baltimore,
Ma. .

Wilmington and Weldon ; and Wilmington, Columbia and Augusta Railroads. A.
Pope, general passenger agent, Wilmington, N. C. ;3 John F.Divine, general super-
intendent.

‘Wisconsin Central Railroad Company. F.N. Finney, general manager, Milwaukee,
Wis,

28.—LIST OF RAILROADS THAT MOVED COARS, AND MESSENGERS TO
THE NUMBER OF FIVE ACOOMPANYING, AT THE RATE OF TWENTY
OENTS A MILE DURING THE YEAR 1882.

Alabama Great Soathern Railway; Chattanooga, Tenn.

Atlanta and West Point Railroad ; Atlanta, Ga.

Baltimore and Ohio Railroad ; Baitimore, Md.

Chesapeake and Ohio Railway; Richmond, Va.

Chicago, Burlington and Quincy Railroad; Chiocago, Il

Chicago and Northwestern Railway; Chicago, Iil.

Ci‘ncinnuti, Indianapolis, Saint Louis and Chicago Railway; Cinocinnati, Ohio.
Columbus, Hocking Valley and Toledo Railway; Columbus, Ohio.

East Tennesses, Virginia and Georgia Railroad ; Knoxville, Tenn.
Georgia Railroad; Augusts, Ga.
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Wansas City, Saint Joscph and Council Bluffs Railroad Company. I.F. Barnard,
~general superintendent, Saint Josepl, Mo. .

Keokuk and Saint Louis Line. J. H. Best, general freight and passenger agent,
J. W. Smith, superintendent, Keokuk, Iowa.

Lake Shore and Micbigan Southern Railroad. P. P, Wright, ge eral superintend-
~ent, Cleveland, Ohio.

Little Rock and Fort Smith Railway. Theodore Hartman, geporal superintendent,
iLittle Rock, Ark.

Louisville and Nashville Railroad. D. W. C. Rowland, general superintendent,
{Louisville, Ky.

-Montgomery and Eufaula Railroad. William Rogers, general superintendent, Mont-
‘gomery, Ala.

‘Marietta and Cincinpati Railroad. J. II. Stewart, receiver, Cincinnati, Ohio.

‘Memptiis and Little Rock Railroad. E. K. Sibley, general manager, Little Rock,
Ark.

Missouri Pacific Railway. A. A. Talmage, general manager, Saint Louis, Mo.

Mississippi and Tennessee Railroad. M. Burke, general superintendent, Memphis,
Tenn.

Mobile and Ohio Railroad. A. L. Rives, general manager, Mobile, Ala.

Nashville, Chattanooga and Saint Louis Railway. J. W, Thomas, gencral superin-
tendent, Nashville, Tenun. ’

New York, Lake Erie and Western Railroad. B, Thomas, superintendent of trans-
portation, New York.

New York and New England Railroad Company. A. C. Kendall, general passenger
agent; O.M. Shepard, superintendent of transportation, Boston ; J. H. Wilson, vice-
president,

New York, Now Haven and Hartford Railroad Company. E. M. Reed, vice-presi-
dent, New York,

New York, Pennsylvania and Ohio Railroad. P.D. Cooper, general superintendent,
Cleveland, Ohjo. )

Northern Central Railway Company; Baltimore and Potomac Railroad; and Alexan-
dria and Fredericksburg Railway. J.R.Wood, general passenger agent, Philadel-
pphia, Pa.

Northeastern Railroad of Georgia. H.R. Bernard, superinteudent, Athens, Ge.

Ohio and Mississippi Railway Company. W.W.Peabody, general superintendent,
Cincinnati, Ohio.

Old Colony Railroad Company. J.R.Kendrick, superintendont, Boston, Mass.

Pennsylvania Company. D.W.Caldwell, general manager, Pittsburgh, Pa,

Pennsylvania Railroad Company. J.R.Wood, general passenger agent, Philadel-
phia, Pa. .

Petersburg Railroad Company. R. M. Sully, general superintendent, Potersburg,
YVa.

Pittsburgh, Cincinnati und Saint Louis Railway Company. D. W. Caldwell, gen-
eral manager, Columbus, Ohio.

Richmond and Danville Railroad. T. M. R. Talcott, general manager, Richmond,
Va. :

Richmond and Petersburg Railroad Company. Theo. D. Kline, general superin-
tendent, Richmond, Va.

Richmond, Fredericksburg and Potomac Railroad Company. E. T. D. Myers, gen-
eral saperintendent, Richmond, Va.

Savannah, Griffin and North Alabama Railroad. William Rogers, general superin-
tendent, Savannab, Ga.

Savannah and Memphis Railroad Company. W. C. Fowler, cashier, Opelika, Ala.

Savannah and Charleston Railroad Company. C. S. Gadsden, engineer and super-
intendent, Charleston, 8. C. '



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XCI

Savannab, Florida and Western Railway Company. R. G. Fleming, superintendent,

avannah, Ga.
° Seubonr’d and Roanoke Railroad Company; Raleigh and Gaston Railroad Company;
Raleigh and Augusta Air-Line Railroad Company; Baltimo.re Steam Packet C:I?-
pany; Albemarle Steam Navigation Company. John M. Robinson, president, Balti-
more, Md.

So:xthwestern Railroad of Georgia. William Rogers, superintendent, Macon, Ga.

South Carolina Railroad. John B. Peck, general superintendent, Charleston, 8. C.

Saint Louis and San Francisco Railway. C. W. Rogers, general manager, Saint
Louis, Mo,

Saint Louis, Iron Mountain and Southern Railway. H. M. Hoxie, general manager,
Baint Louis, Mo. ' .

Saint Paul, Minneapolis and Manitoba Railway. A.Manvel, assistant general man-
ager, Saint Paul, Minn. )

Texas and Pacific Railway Company. George Noble, general superintendent, Mar-
shall, Tex.

Texas and New Orleans Railroad. J. F. Crosby, vice-president and general man-
ager, Houston, Tex.

Union Pacific Railway. Thomas L. Kirball, assistant general manager, Omaha.

Virginia Midland Railway Company. W. M.S.Dunn, engineer and superintendent,
Alexandria, Va.

Vandalia Line; Torre Haute and Indianapolis Railroad Company. D.W. Caldwell,
general manager, Saint Louis, Mo.

Vicksburg and Meridian Railroad Company. E.F. Raworth, general superintend-
ent, Vicksburg, Miss.

Wabash, Saint Louis and Pacific Railway. " John C. Gault, general manager, Saint
Louis, Mo.

Westorn and Atlantic Railroad Company. William MacRae, general manager, At-
lanta, Ga,

‘Western North Carolina Railroad. James W, Wilson, president, Morganton, N. C.

Western Railroad of Alabama. Cecil Gabbett, general manager, Montgomery, Ala.

West Jersey Railroad Company, passenger department. L. P. Farmer, general pas-
senger agent, Philadelphia, Pa. .

Western Maryland Railroad Company. J.M, Hood, general manager, Baltimore,
Mad.

Wilmington and Weldon ; and Wilmington, Columbia and Augusta Railroads. A.
Pope, general passenger agent, Wilmington, N. C. ; John F.Divine, general super-
intendent,

Wisconsin Central Railroad Company. F.N. Finney, general manager, Milwaukee,
Wis,

28.—LIST OF RAILROADS THAT MOVED OARS, AND MESSENGERS TO
THE NUMBER OF FIVE ACCOMPANYING, AT THE RATE OF TWENTY
CENTS A MILE DURING THE YEAR 1882,

Alabama Great Southern Railway; Chattanooga, Tenn.

Atlanta and West Point Railroad; Atlanta, Ga.

Baltimore and Ohio Railroad ; Baitimore, Md.

Chesapeake and Ohio Railway; Richmond, Va.

Chicago, Burlington and Quincy Railroad; Chiocago, Il

Chicago and Northwestern Railway; Chicago, Il

Clncinnati, Indianapolis, Saint Louis and Chicago Railway; Cinoinnati, Ohio.
Columbus, Hocking Valley and Toledo Railway; Columbus, Ohio,

East Tennessee, Virginia and Georgia Railroad ; Knoxville, Tenn.

Georgin Railroad; Augusta, Ga.
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Illinois Central Railroad ; Chicago, Ill.
Louisville and Nashville Railroad ; Louigville, Ky.
Marictta and Cincinnati Railroad (now Cincinnati, Washington and Baltimore);
Cincinnati, Ohio.
Minneapolis and Saint Lonis Railroad; Minneapolis, Minn,
Nasghvillo, Chattanooga and Saint Louis Railway ; Nashville, Tenn.
New York and New Eungland Railroad ; Boston, Mass.
New York, New Haven and Hartford Railroad ; New York, N. Y.
Penpsylvania Railroad; Philadelphia, Pa.
Pennsylvania Company :
Jeffersonville, Madison and Indianapolis Railway; Louisville, Ky.
Pittsburg, Cincinnati and Saint Louis Railway ;
Pittsburg, Fort Wayne and Chicago Railway;
Petersburg Railroad; Petersburg, Va.
Raleigh and Gaston Railroad; Raleigh, N. C.
Richmond and Danville Railway ; Richmond, Va.
Richmond and Petersburg Railroad ; Richmond, Va. :
Richmond, Fredericksburg and Potomac Railrond ; Richmond, Va.
Terre Haute and Indianapolis Railroad; Terre Haute, Ind.
Virginia Midland Railway; Alexandria, Va.
Western Railroad of Alabama; Montgomery, Ala.
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L—REPORT ON THE WORK OF THE UNITED STATES FISH
COMMISSION STEAMER FISH HAWK FOR THE YEAR ENDING
DECEMBER 31, 1882, AND ON THE CONSTRUCTION OF THE
STEAMER ALBATROSS. _

By Lieut. Z. L. TANNER, U. 8. N., COMMANDING.

At the close of my last report, the Fish Hawk was at the United
States navy-yard, Washington, D. C., where she remained until Feb-
ruary 25. During this time, the crew were employed in cleaning and
refitting the ship in preparation for the season’s work. On that date,
therg were received on board 1,000,000 cod eggs from the United States
Fish Commission, which were placed in spawning pans with artificial
sea water for transportation to Chesapeake Bay, when they were to be
Placed in the cones for hatching, using water from the bay. About 75
per cent. of the eggs appeared to be alive when they were brought on
board. : ‘ .

At 12,50 p. m. on the date above mentioned, with Oaptain Collins, an
oxperienced fisherman, on board, we left the navy-yard and steamed
down the Potomac River; at 10.45 p. m., anchored in Cornfield Harbor,

The cod eggs were distributed amon g three cones and one glass aqua-

rium, the water of the bay and river being used; they sank to the bottorn,
showing that the specific gravity was much less than that of sea water.
They were then treated as shad eggs, the feed water being admitted at
the base, and discharged through the gauze at the top of the cone
in the usual manner. The aquarium was covered with one thickness of
white buntiig, which prevented oscillation by the motion of the vessel,
and allowed the water to escape freely. A quarter-inch glass tube was
introduced as a feed-pipe, and the discharge took place through the
bunting cover. The temperature of the water was 40° F. at the surface,
and 410 F. in the cones. .
On the 26th, about 60 per cent. of the eggs seemed to be alive, but
little or no development had taken place since the day before. They
sank promptly, and the ordinary feed for shad hatching would not keep
them at the surface.

When the eggs were reccived on board, they were 0.06 of an inch in
diameter, germinal disk, t35 of an inch, the live eggs seeming to be
healthy. During this day, the germinal disk appeared to have con-
tracted, and the proportion of dead eggs rapidly increased.

Gill nets were get at different places on the 20th, and taken up on the
27th. Large numbers of meduse were found in thew, but no fish.
(1] 3
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On the morning of the 27th, there were but few cod eggs alive, and
they were in an abnormal condition, the germinal disk distorted, shrunk,
and shriveled.

At 150 p. m. on the 27th, got under way, and examined the oyster
beds between Saint Jerome’s Creek and Point No Point. Scattering
oysters were found in 3 fathoms and upwards, but none at a less depth,
large quantities of grass being brought up. At 3 p. m., started for
Barren Island, the cutter with nets having been sent on ahead.
Arriving off the latter place, the nets were sent in 20 fathoms, and we
came to anchor opposite Drum Point, Patuxent River.

At 9.10 p. m. no good cod eggs were to be found in the cones.

On the morning of the 28th the nets were taken up, and twenty-two

young menhaden were found in them. These measured from 3 to 8
inches in length, and were all caught by the mouth, the fine twine en-
tering between the upper and lower jaw, after which the fish became
more thoroughly entangled in the meshes.
- At 10 a. m. got underway, and lowered the dredge in 6 fathoms of
water, Drum Point bearing NE., and one-balf a mile distant, to try the
bottom. Six hauls of the dredge and trawl were made between this
position and 2 miles N. N.E. of Smith’s Point, the depth varying from
2% to 25 fathoms. Brought up small numbers of crawfish, young her-
ring, menhaden, and shrimp. .Anchored for the night in Cornfield
Harbor.

On the 1st of March all the dead cod eggs were thrown overboard
and the tank, cones, &c., cleaned and properly cared for.

On the 2d, we examined the oyster-bed between Smitl’s Creek and
Cornfield Point. We found the bivalves few in number and very small.
The average was about a bushel of marketable oysters at each haul.

At 8.15 took up nets set off Point Lookout on the ¢vening of the
28th. They were considerably fouled on account of the rough water,
but received no material damage. There were large numbers of
meduse in the nets, but no signs of fish.

At 9.40 stopped off Smith’s Point, and commenced taking up the
nets set on the 28th. Two nets were entirely destroyed, one slightly
damaged, and one uninjured. They broke adrift from the weather
anchor, and drifted afoul of the lee mooring, where they became twisted
and tangled by tide and sea. They were more or less injured also by
dragging over oyster shells on the bottom. There were no signs of
fish; nothing, in fact, but a little coral and a few oysters.

At 11.20 lowered the dredge to ascertain if there were any life in the
sand and mud of the bottom, Smith’s Point bearing S. by W. § W., 13
miles distant, depth of water 11 fathoms. Four casts of the trawl and
dredge were taken between this position and 1 mile S. S.W. of the
soutbern point of Tangier Island, the depth varying between 94 and 20
fathoms. Oyster shells, small shrimp, a few worms, and worm tubes,
small shells, &c., were brought up.
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On the 3d we took up the nets which had been set the nigﬁ‘t. before,
and found them full of grass, coral, &c., but no fish. The tide had
drifted them somewhat out of place.

As soon as the nets were on board, we started for Fortress Monroe
for provisions, leaving there at 2.30 p. w. for Cherrystone lulet. At
4.30 set four nets in 25 fathoms of water, Cherrystene Light-house bear-
ing E. by 8., and 2 miles distant. At 6.20 p. m. arrived at the wharf,
where we made fast for the night.

As it was too rough to take up the nets on the 4th, we remained at
the wharf taking the opportunity to overhaul and repair fishing gear.
The engineers department made sowe repairs on the boilers in Kimber-
1y’s oyster-packing establishiment. The nets were taken up during the
afternoon of the 5th and found to be badly bunched together, but they
contained 50 dogfish and 1 menhaden about 6 inches long.

The stomachs of 20 dogfish were preserved in alcohol ; the menhaden
was also preserved and 6 dogfish were placed on the ice to be transferred

-to the Museum. .The ovaries of the dog-fish were not at all developed.
* On the 6th, the nets set the day before were taken up but they con-
tained no fish,

At 9 a.m. lowered the trawl in 25 fathoms of water, sandy bottom,
and dragged into 12 fathoms, Cherrystone Light-house bearing E. by N.,
distant 2 miles. Three hauls of the trawl were taken during the day
between this position and one at which the same light-house bore SE.
by E. } E., distant 3 miles, the depths varying between those given above.

At 10 a. m. steamed ahead full speed for Saint Jerome’s Creek, where
wearrived at 3.40. Sent on shore for the mail; and at 4 p. m. started for
Annapolis, baving received instructions to that effect. At 10.35 p. m.
anchored off the harbor. ’

At 9a.m. on the 7th got under way and steamed up the Severn River,
anchoring off the city wharf, Annapolis. Remained here until 9.30 a.m.
on the 11th, at which time got under way and steamed to the deep water
off Kent Island for the purpose of extending the examination of the
bottom in maximim depths. At£9.50 a. m. cast the trawl in 14 fathoms,
Thomas Point Light-house bearing W. S.W. 3} W., distant 2 miles.
Seven casts of the dredge and trawl were made during the day between
this position and one at which the same light-louse bore N: by W.4 W,
distant 43 wiles, the depth varying from 9 to 18 fathoms. We tried the
Oyster-dredge at several places along the coast of Kent Island with in-
different success, and at 4.20 p. m. anchored off the city wharf at An-
napolis,

At 8.55 a.m. on the 13th, got under way and steamed over t{o Kent
Islaud to continue the examination of the bottom in that locality. At

9.45 cast the trawl in 14 fathoms, Sandy Point light-house bearing N.
by W, 3 W., and distant 34 miles. Three casts of the trawl were
taken between this position and one at which the same light-house bore
NW.3W., distant 2% miles, the depth varying from 11 to 15 fathoms.
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At 11.45 a. m. lowered the oyster-dredge on the bauks off the mouth
of Magothy River, where several schooners were dredging. Worked
about forty-five minutes, averaging about 1 bushel of marketable oys-
ters to 15 of dead shells, the bank having been pretty well dredged out.'
At 12.40 p. m. started for Annapolis, arriving at 1.35 p. m.

On the 21st steamed out with a party of the Maryland legislature
and trawled and dredged in the bay to show them how the work was
carried on.

On the 22d left Annapolis, and on the 23d arrived at Washington.

On the 30th coaled ship. From this date till the 10th of April we
remained at the navy-yard, making preparations for the hatching sea-
gon. On the latter date, proceeded to Quantico, Va., and made fast to
the railroad wharf.

From the 10th of April until the 10th of May we remained at this
port engaged in hatching, with results as shown by the accompanying
table. On the latter date proceeded to Washington, and made fast to
the wharf at the navy-yard. On the 11th of May sent to the Armory
for transportation 2,000,000 young herring and 600,000 young shad. On
the 12th put overboard alongside of the ship 23,000 young shad. On
the 14th received from the Fish Commission steamer Lookout, 40,000
shad eggs which were placed in cones. On the 16th transferred to
Master W. C. Babeock, U. 8. N., 200,000 young shad for transportation. .

On’the 22d we left Washington for Havre de Grace, Md., arriving
at noon the following day. The vessel was moored at the pier at Battery
Station, and her boats, with spawn-takers, sent to the various fishing
grounds, Active preparations had been made during the season to haul
a seine for the purpose of taking shad and other fish, and confining them
in an inclosure until ready for spawning. The first haul was made on -
the 20th instant, and the fish turned into the pool. Such of the crew of
this vessel as were required, were detailed to assist at the seine-hauls
and the steam cutter was frequently used for towing the seine-boat.

Hauls were made daily, and the fish transferred to the pool, where a
small seine was hauled usually once a day, and the fish examined. Those
that were in condition for spawning were turned over to the spawn-
takers, and the unripe fish were returned to the pool.

About 700 shad were placed in the inclosure during the season and
subjected to the rough handling of the small seine and manipulation
of spawn-takers once a day for three weeks or more without apparent
injury; it was observed, however, that wounds did not heal, but became
covered with fungus. : v

Although the experiment was made too late in the season to demon-
strate the practicability of procuring spawn in that manuer; it was
clearly shown that, with careful handling, shad could be penned for a
considerable period. Quite a number remained in the pool after the
close of the batching season, and subsequently began feeding; at least
that was the supposition, as four were taken with & hook and clam bait
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during the month of August. Shad were seen in the pool as late as No-
vember, but were in poor condition and almost covered with fungus.

The results of seiniug at Battery Station will be found in the table
appended.

On the 14th of June we coaled ship at Havre de Grace, and on the
15th left for Washington, arriving on the 16th.

The principal improvement introduced in shad-hatching during the
present season on board the Fish Hawk, as shown in Plate 1. Fig. 1, is
avertical sectional view of the base of batching-cone a a, with base-ring
b b of cast brass, and goose-neck ¢, also of cast brass.

The improvement referred to consists of the small brass cone d d, in-
troduced into the base of the hatching-cone in place of the wire gauze
formerly used, for the double purpose of strainer and guard, to prevent
the eggs from falling iuto the goose -neck.

The inverted conical surface is % of an inch smaller than the base-
ring b b, and has four ribs 5% of an inch thick, equidistant upon its
periphery, which rest on the base-ring above mentioned, formiug a chan-
nel between the ribs through which the water flows from the goose-neck
to the cone.

Fig. 2 is a plan view of the base-ring b b, the small cone d, the ribs
¢ ¢ ¢e,and the water channel ffff. The hatching capacity of the cones
was nearly doubled by the use of this cone, and the labor required in
attending them during the hatching process was greatly reduced, as
neither goose-neck nor cone required removal for cleaning.

The aerators described in my last report were used during the season,
and in case it becawe necessary to crowd the hatching coues with eggs
it would be of great service.

On the morning of June 19 we left the navy-yard with two United
States Fish Commission barges in tow, destined for Saint Jerome’s Creek.
We cucountered a gale in the Lower Potomac which damaged oue of the
barges somewbat and forced us to seek a harbor in Smith’s Creek, where
We remained till the morning of the 21st, when, the weather having mod-
erated, we went to the station at Saint Jerome’s and commenced the task
of hauling the barges out on the beach.

The machinery barge weighed 65 tons and the other 45, which we
found too much tor any purchase we had on board, and as the necessary
blocks could be found at Annapolis, we left at once for that place, bor-
rowed what we required from the Sautee and returned at 2 p. m. the
following day. - .

"~ Work was resnmed at once, aud the barges were on the beach and
blockeq up on the 24th, We then went to the wharf and togk on board
O quantity of Stores, which we delivered at the station, then'left for An-
Hapolis to return the blocks borrowed, arriving at 11 p. m." Remained
at anclior during the following day, Sunday, returned the blocks on

Oany Inorning, and at 7.45 a.m. left for Point Lookout wharf, where we

ok in stores for Saint Jerome’s. Returned to that place and anchored

for the night,
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The stores were landed the following morning and a working party
sent on shore to adjust the machinery of the barge. . ‘

Nitrate of silver tests were made for salt in the house and barge
drive-wells at Saint Jerome’s. Its presence was clearly shown in the
cloudiness, bearing a resemblance to skimmed milk. It was not, how-
ever, apparent to the taste.

The afternoon of the 28th and morning of the 29th we were occupied
in swinging ship to adjust the compasses. On the latter date we left
for Washington, arriving at the navy-yard on the 30th, where we re-
mained until the 8th of July, making preparations for the season’s work
of deep-sea exploration.

At 6.10 a. m. on the latter date we left the navy-yard for Wilming-
ton, Del., to deliver anchors and chains, dinghy, galley, and other parts
of the equipment of the new Fish Commission steamer Albatross, build-
ing at that place.

At 8.30 a. m., on July 10, arrived at the Pusey & Jones ‘Works,
‘Wilmington, discharged freight for the Albatross, and at 10 a. m. the
following day left for Washington by way of Havre de Grace and Balti-
more.

We arrived at Havie de Grace at 7.35a. m. on the 13th; coaled ship,
" took on board a hoisting engine, launches, boiler, &c., from Battery
Station, and at 6.10 a. m. on the 14th left for Baltimore, where wo took
on board three car-loads of material for a water-tank.

At 3.40 p. m, left for Saint Jerome’s, but finding a heavy swell in the
bay were obliged to seek a harbor in the mouth of the Patuxent River
for the night. On the following morning at daylight we got under way,
arriving at Saint Jerome’s at 8.30 a. m. Discharged the freight and left
for Washington at 5.30 p. m., arriving at the pavy-yard at 11.20 a. m.,
July 16, We remained here until the 21st, preparing for the season’s -
work of deep-sea exploration. .

At 1.10 p. m. on that date left Washington for Wood’s Holl, arriving
at 6.10 a. m. on the 24th. Landed outfit, &c., for the Commission, took
on board dredging outfit and completed all arrangements for deep-sea
work.

At 3 p. m. on August 1 we left for a dredging trip, anchoring inside
of Monomoy Point for the night.

At 5.10 the following morning got under way, and at 7.34 cast the
trawl in 55 fathoms of water, Nansett Beacons bearing NW. 3 N, distant
10 miles. Work was continued from that point to the Highland Lights.
Seven hauls were made during the day, the depth varying from 28 to
84 fathoms. . )

At 2.55 p. m. started for Provincetown, arriving at the latter place at
6 p. m., and made fast to the wharf for the night.

At 5.30 on the morning of the 3d left the harbor, and at 6.06 put the
trawl over in 35 fatboms, Race Point Iight-House bearing 8. 33° E.,
distant 2 miles. Six haals were made during the day between this
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point and the Highland Lights. At 12.20 p. m. started for Wood’s
Holl, arriving at 7.55 p. m. N

This trip was made for the purpose of re-examining certain localities
in the vicinity of Provincetown and Chatham, and investigating certain
places in tbe vicinity of Nausett Lights, not previously visited.

The naturalists were engaged in the laboratory in examining and pre-
serving specimens, and in work about the shores until the 10th, when
at b p. m. we left the harbor for an off-shore trip. At 5.30 a. m. on the
11th the trawl was cast in 65 fathoms, latitude 40° 03/ N., longi-
tude 69° 44/ W. Eight hauls of the trawl were made during the day
between this position and latitude 39° 53’ N., longitude 69° 43’ W., the
depth varying from 65 to 349 fathoms. At 5.55 p. m.started for port,
arriving at 7.30 on the morning of the 12th. During the trip the weather

. was clear and pleasant, with light southerly wind. .

On the 14th steamed to New Bedford, coaled ship, and returned the
following day.

On the 18th eight hauls of the trawl were made in Vineyard Sound
for the purpose of re-examining certain localities.

The naturalists were engaged in the laboratory until the 21st, when
at 6.40 p. m. we left the harbor for an off-shore trip. At 5.58 the fol-
lowing morning, in latitude 40° 02’ N., longitude 70° 35’ W., depth 116
fathoms, & trawl line was set for tile-fish. At 6.12 cast the trawl in -
the same vicinity. At meridian the fishing party returned, having
caught several hake, large skate, and other fish, but no tile-fish.
Twelve casts of the trawl were made between the position given above
and latitude 40° 03/ N., longitude 70° 45’ W., the depth varying from
70 to 245 fathoms. During the day the weather was clear and pleas-
ant, with a light breeze from east to southeast. Whales and porpoises
were seen. At 6.50 p. m. started for port, arriving at 5.15 on the morn-
ing of the 23d. ‘

At 3 p. m. on the 25th left port for an off-shore trip, passing out
through the Muskegat Channel. At 6.32 the following morning the
trawl was cast in 97 fathoms, latitude 40° 08/ N., longitude 680 48’ W.
Seven casts of the trawl were made during the day between this posi-
tion and latitude 40° 03’ N ., longitude 68° 56’ W., the depth varying
from that above given to 787 fathoms. At 6.50 p. m. started for port,
arriving at 9.40 the following morning.

At 9 on the morning of the 28th the United States steamer Talla-
Poosa arrived, having on board the Hon. W. E. Chandler, Secretary of
the Navy, and chiefs of bureaus. At meridian we left the harbor with
Pl.‘ofessor Baird, the Secretary, and the chiefs of bureaus, for a short
trip to show the manner of working the various apparatus used on
board. Three casts of the dredge and trawl were made in Vineyard
So’lnd, and at 4.30 p. m. we returned to Wood’s Holl. The Tallapoosa
left the harbor at 9.15 the next morning.
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The naturalists were employed in the laboratory until September 2,
when at 11.10 we left the harbor and steamed to No Man’s Land. A
party was sent on shore to examine a reported rock formation, but
nothing of the kind was found. Five hauls of the dredge were madein
this vicinity, and at 3.35 started for port, arriving at 6.07 p. m.

At 9.30 a. m.,; September 6, the United States steamer Despatch, hav-
~ ing on board the President of the United States, and accompanied by
the Fish Commission steamer Lookout, arrived in the harbor. At merid-
jan we left the harbor with the President, Professor Baird, and others
on board. To show the former the manner of working the various
apparatus, three hauls of the trawl and dredge were made in Menemsha
Bight. We reached port at 5.56 p. m., when the President rcturned to
the Despatch. At 5 the next morning the Despatch, with the President
on board, got under way and left the harbor. '

At 3.30 p. m. on the 7th we left for an off-shore trip. From 8 to 9 p.
m. we were steaming through a school of fish. They were first sighted
about 12 miles to the southward of No Maw’s Land. At daylight the
following morning the coast-survey steamer Blake was sighted.

At 6 o’clock cast the trawl in 176 fathoms, latitude 39° 40’ N., longi-
tude 71° 52 W. Eight hauls of the trawl were made during the day be-
tween this position and latitude 39° 33’ N. longitude 72° 06’ W., the
depth varying from 168 to 452 fathoms. During the last haul the trawl
net parted from the frame and was lost. The cause was an overload of
blue mud which would not wash through and tore the net from the
frame. ‘ :

At 7.30 p. m. started for port, arriving at 10.35 the following morn-
ing.

On the 11th we steamed to New Bedford and coaled ship. The
weather was cloudy and rainy during the morning, ending with a fresh
gale from the southeast to east. On the 13th we returned to Wood’s ~
Holl. .
We were detained in port by unfavorable weather until 5 p. m. on
October 3, when we left for an off-shore trip.

At 6.45 the next morning a fishing party left the ship and set a trawl
line in 99 fathoms, latitude 40° N., longitude 70° 37/ W., for the purpose.
of taking tile-fish.

At 6.30 cast the trawl in 140 fathoms, latitude 39° 58’ N., longitude
700 37 W.

At 2 p. m.'the fishing party returned on board, having taken a large
number of hake, skate, and other species, but no tile-fish. Over these
grounds where they had been invariably taken before we found no
trace of them during the present season. Six hauls of the trawl were
made during the day between the position given above and latitude 39°
52/ N., longitude 70° 30’ W., the depth varying from 115 to 554 fathoms.

At 6 p. m. stated for port, arriving there at 6 a. m. on the 5th, This
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was the last trip of the season, and preparations were then made for
leaving the station. During the 9th and 10th specimens and other ar-
ticles were received on board for transportation to Washington.

The dredging apparatus worked satisfactorily during the season, and
no changes suggested themselves except in the method of registering
the Negretti & Zambra deep-sea thermometer.

The Tanner case, described in my report of last year, is all that can be.
desired in the depths usually sought by the Fish Hawk; but, in antici-
pation of more extended explorations on board the Albatross, we con-
sidered it necessary to devise some method of registering in deep water
without the necessity of waiting for the descent of a messenger.

The propeller on the Sigsbee water bottle suggested a simple and re-
liable method of reversing at any desired depth and would permit the
use of any number of instruments in series. .

I called the attention of Passed Assistant Engineer William L. Bailie
to the matter, and he devised the plan shown on PlateIl. Fig. 1shows
the instrument clamped to the sounding wire ready for use; Yig. 2
gshows a front view of the case, and Fig. 3 a vertical sectional view of
the Bailie attachmeut, which consists of the propeller and slip-hook in-
closed in a metal case which screws to the upper end of the Tanuer
case, the slip-hook having been removed for the purpose.

" To use the thermometer, clamp it to the sounding wire, as shown in
Fig. 1, and the action of the propeller will close the hook and retain the
wire during the descent. As soon as the ascent is commenced the pro-
peller is set in motion, bringing the serew in the upper end of the spin-
dle into action, gradually raising the propeller until the small part of
the spindle at the lower end (Fig. 3) allows the hook to open, releasing
the wire, when the thermometer capsizes and registers the temperature
by breaking the column of mercury.

The drift or distance which the thermometer must move through the |
water before capsizing is regulated by a set screw, and can be varied at
pleasure between the limits of 3 and 10 fathoms.

Later in the season we received several of the Magnaghi improved
frames which, also, depended upon a propeller for reversing. They
were not well adapted for use on sounding wire, and were not, therefore,
much used. ’

The frame above inentioned is the device of Commander Magnaghi,
Of the Italian Navy. The following description is taken from the adver-
tisement of Messrs. Negretti & Zambra.

NEGRETTI & ZAMBRA’S PATENT IMPROVED-FRAME STANDARD DEEP-
SEA THERMOMETER.

“The apparatus will be best understood, short of inspection, by ref-
orence to Plate III (Nos. 1 and 2). A is a metallic frame in which the
case B containing the thermometer is pivoted upon an axis, H, but not
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balanced upon it. C is a screw-fan attached to a spindle, one end of
which works in a socket, D, and on the other end is formed the thread
ot a screw, E, about half an inch long, and just above it is a small pin
or stop, F, on the spindle. G is a sliding stop-piece against which tho
pin F impinges when the thermometer is adjusted for use. The screw It
works into the end of the case B the length of play to which it is adjusted.
'The number of turns of the screw into the case is regulated by means
of the pin and stop-piece. The thermometer in its case is held in posi-
tion by the screw E, and descends into the sea iu this position (Fig. 1),
the fan C not acting during the descent becanse it is checked by the
stop F. When ascent commences the fan revolves, raises the screw
T, and releases the thermometer, which then turns over and registers
the temperature of that spot, owing to the axis H being below the center .
of gravity of the case B, as adjusted for the descent. Each revolution
of the fan represents about 10 feet of movement through the water up-
ward, 8o that the whole play of the serew requires 0 or 80 feet ascent;
therefore the space through which the thermometer should pass before
turning over must be regulated at starting. If the instrunent ascends
a few feet by reason of a stoppage of the line while attaching other ther-
mometers, or through the heave of the sea, or any cause whatever, the
subsequent descent will cause the fan to carry back the stop to its
initial position, and such stoppages may occur any number of times pro-
vided the line is mot made to ascend throngh the space necessary to
cause the fan to release the thermometer. When the hauling-in has
caused the turn over of the thermometer, the lateral spring K forces the
gpring L into a slot in the case B and clamps it (as seen in TFig. 2) until
it is received on board, so that no chaunge of position can occur in the
rest of the ascent from any cause. The case B is cut open to expose
the scale of the thermometer, and is also perforated to allow the free
entry of the water. '

“The construction of the thermometer will be understood by reference
to Fig. 3. The bulb is cylindrical, and mercury is the thermometrical
fluid. The neck of the bulb is contracted at A, and upon the shape
and fineness of this contraction the success of the instrument depends.
Beyond A the tube is bent, and a small reservoir is formed at B. At
the end of the tube a small receptacle, O, is provided. When the bulb
is downward it contains sufficient mercury to fill the tube, and a part
of the reservoir C, if the temperature is high, leaving sufficient space
for the expansion of the mercury. In this position no scale would be
possible, as the apparent movement of the mercury would be confined
to the space C. When the thermometer is held bulb upward, the
mercury breaks off at A, and by its own weight flows down the tube,
filling C, and a portion of the tube above. The scale accordingly is
made to read upward from C. To set the thermometer for observation
it is only necessary to place it bulb downward, then the wercury takes
the temperature just as an ordinary thermometer. Whenever the exist-
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ing temperature is required, all that has to be done is to turn the ther-
mometer bulb upward and keep it in this position until read off. The
reading may be taken any time after.”

At 11.556 a. m. on the 12th, left for Washington by way of Bristol
R. I, and anchored in the latter port at 5.30 p. m. On the 16th a steam
cutter and steam life-boat, built by the Herreshoftf Company for the Fish
Commission steamer Albatross, were received on board for transporta-
tion to Wilmington, Del. We were detained by fog until 4.15 p. m. on
the 17th, when we got under way and steamed out of the harbor. The
fog shutting down thick, we anchored at 5.20 near Coddington Harbor,
Narragansett Bay, where we remained until 11.40 the following morning,
when we got under way and steamed to Newport, where we anchored,
waiting for favorable weather. At 6.25 on the morning of the 19th, got
under way for New York. The weather was cloudy and rainy, witha
moderate to brisk breeze from the northward. '

At 4.35 p. m. we anchored for the night near Penfield Reef, Long
Island Sound. At 5.30 the following morning got under way and arrived
at the navy-yard, New York, at 11.10 a. m. At 11 a. m. on. the 21st,
left the navy-yard and steamed down the harbor. TFinding aheavy swell
outside and weather unfavorable, we anchored near Sandy Hook for the
pight. On the afternoon of the 22d we got under way and steamed to
Perth Amboy,and on the following day coaled ship. On-October 21,
there were fresh northerly winds and passing clouds. At 4.45 p. m.
got under way and proceeded to sea. Passed Cape Henlopen at 7.55 the
following morning, and arrived at Wilmington, Del., at 6.20 p. m.

The hoats were delivered to the Albatross on the 26th and at merid-
ian on the 27th, we left for Washington, arriving at 10.30 a. m. on the
29th. Specimens and other articles consigned to the National Museum
were delivered on the 30th, 31st, and November 1. The crew were
actively employed in refitting ship.

On the 10th of November I received orders from the Navy Depart-
ment detaching me from the command of the Fish Commission steamer
Fish Hawk,and ordering me to report to the Commissioner of Fish and
Fisheries for the command of the steamer Albatross.

Received orders from the Commissioner to retain temporary comwmand
of the former vessel until the reporting of my relief, and on the 20th
turned over the command to Lieut. W. M. Wood, U.S. N. -

My connection with the Albatross has been wmore or less intimate
from her inception. On the 13th of March, 1882, I was ordered by the
'Navy Department to special duty in connection with her constraction
In addition to my regular duty in command of the Fish Hawk. Passed
Assistant Engineer George W. Baird, U. 8. N., was also ordered to the
Same duty in addition to his other duties aud rendered great service,
esl?ecially in connection with the special machinery and appliances re-
quired on board.

The contract for the hull and engines was closed on March 28, the
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Pusey & Jones Company agreeing to complete her according {o the speci-
fications within six months from date,in consideration of the sum of
$135,800. Work was commenced at once and pushed forward vigor-
ously. Mr, Baird proceeded to Wilmington in compliance with his or-
ders and 1 visited the place as often as my other duties would allow.

An appropriation of 45,000 had been made for the outfit, which was
to include special machinery for sounding and dredging, electric light-
ing, ventilation, &e.

The vessel was launched on the 19th of August, and, accordmg to
the terms of the contract, was to be completed on the 28th of Septem-
ber. As various delays occurred after launching, many of which were
cansed by work outside of the contract, which it was necessary to have
done at certain stages of her construction, the builders requested, and
were granted, an extension of time.

Work was pushed forward as rapidly as possible, and on the 29th of
December we left the builders’ yard and anchored in the Delaware,
preparatory to a trial trip on the following day. Many things were in-
complete, and large gangs of mechanics were at work on board. We
would not have left at this time had we not been apprehensive of an
ice blockade, and it was desirable to have the vessel in Washington as
soon as practicable.

At 8.30 a. m. on the 30th Mr. Charles W. Copeland, constructing engi-
neer, Mr. William G. Gibbons, president of the Pusey & Jones Company,
and others came on board to witness the trial trip. At 9.45 a. m. we
got under way and steamed down the river for a trial under the direc-
tion of the builders.

At 2.30 p. m. Mr. Copeland expressed himself as satisfied with the
trial, and at 3 p. m. left the ship in a tug, which also took the mechan-
ies and others vot belonging to the ship back to Wilnington. We then
proceeded to sea, bound for Washington, D. C..

The weather was cloudy, and during the night we had a fresh breeze
from the southeast, with heavy swell. The motions of the vessel were
remarkably easy. The 31st was clear and cold, with a moderate brecze
from northwest. At 10 a. m. passed Cape Charles, At 1.30 p. m. we
swung ship under steam, observing azimuths for compass deviation,
and at 11.30 p. m. anchored off Blackistone Island.

The engines worked satisfactorily during the trip, considering the
fact that everything was new. Many of the valves and joints were
leaky, and there were some quite extensive leaks in the boilers; but the
greatest trouble was with the reversing gear, which made it impossible
to work the engines with any degree of certainty. This, bowever, can
be remedied with but little expense.

The following officers were attached to the ship at this date, viz:

Z. L. Tauner, lieatenant, U. 8. N., commanding,.

Seaton Schroeder, lieutenant, U. S. N., executive officer and navi-
gator,
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8. H. May, lieutenant, U, S. N,
A, C. Baker, master, U. S. N. .
R. H. Miner, midshipman, U. 8. N.
J. H. Kidder, surgeon, U. S. N.

Georgo H. Read, paymaster, U. S. N.

15

George W. Baird, passed assistant engineer, in charge of machinery.
Petty officers—Samuel H. McAvoy, machinist; John Hawkins, mna-
chinist ; H. H. Walker, machinist; George B. Till, yeoman; William
A. McDowell, master-at-arms ; W, I, Lee, paymaster’s yeoman; N. B,
Miller, apothecary ; and a crew of twenty-seven men.

Memoranda of seine hauls, Battery Station, May 20 to June 13, 1882, inolusive.

Date.

1882,

Juno 2

Large seine...
00,

"Pool ...l

Large seine...
Total ....

28 800 200 4 5000
100 |+ eeieenee e eeeneene 117, 000
0
317,000 |
26 50 " 200 14 0
D5 [eeveeee e o e 117, 000 ;
26 80 300 8 0
] 80 500 26 0
1 R TS ISR 25, 600
] 20 400 30
1,630 | 7,880 5 800 103 |. 611,000

Shad | Herring| Perch | 'Rock Shad

Kind of seino. | yoyen. | taken. | taken. | taken. 0ggs. Remarks.

Largo seine... 4 700 500 0 0 | Ono-quarter flood.
....do 1 0 | One-half flood.
....do .. Strong current.

...do . Young flood.

.. do ..

...do ..

Pool ..
vee.do . Froshet in river.
....do . 0.

Large One hour flood.
....do .

Pool .. Pool hauled after dark.
Targe One acale carp 2 1bs, (1)
e B

Pool ..

Milt of shiad hard.
Five ripe fomalos.

Elovon femalos and
twelve males.

Six males, six fomales.

Two males and two fe-
males.

* Large numbers of herring and perch ; seine hang.
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ABBREVIATIONS FOR KIND OF BOTTOMS8.—M. for mud ;
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Dredging and trawling record of the United States Ilish

8. forsand ; G. for gravel; Sh. for shella; P. for

white ; rd.forred ; yl.foryellow; gy. for gray; bu. for blue; dk. for dark; 1t. for light ; gu. for green;
smnu; rky. iorrooky

g Tempera
F
£
Date. |Thermometer used. :ﬁ Looality. Hour Tide. . g
B g
8 4|€ 12
2 4@ |w
- T
1882. C
Feb. 27 | N, Z.46402 for-sur-{1050 Chesg})eake Bay, Boint No Point, | 2,00 p.m.| Ebb ..[ 50 | 41
face and bottom, N.N. E. 14,
Bignal service.
ke 1051 Cll?agpeﬁk;/ Bay, Point No Point, | 2.15p.m.|..do ...| 50 | 41 |....
N.by E. 1, -
27 Cl;qes;.}mnk? Bay, Point No Point, | 2,80 p.m.|[..do ...[ 50 | 41 |...
27 Cl}:‘;ﬂl;l)ﬂ:ke' Bay, Point No Point, | 245p.m.\..do ...| 60 [ 41 |....
27 Cheeix’peaéko*Bay, Polnt No Point, | 2.60 p.m.|..do ...| 50 [ 41 lL
y
28 Patuxent River, Drum Point, N. E./§/10.40 & m. I‘lood 48
28 Patuxont River, Drumn Point, N. [10.55a m.[..do ...| 46
28 |. Chesapeako Bav, south end Barren (12,00 m.|..do...; 49 |40 |...
Island, E. 13,
28 Chempcako ]{ny, south ond Barren |12.10p.m.}..do ...| 40 | 40 ....
Island, 8. L. by E.} E 4
28 Clieelmpgaéio Ba south end Barren [12.30p.1o.|..do ...{ 49 | 40 |....
slan
28 C%W\P%ako Bn.y, Bmiﬂx s Point, S. | 4.20p.m.|{..do ...| 48 | 414....
Meh. 21{....d0 cuennrinnnnns 1001 Chesapegke Bay, Swmith’as Point 11.20a.m.| Ebb ..| 48 | 413]....
. Light-house, S. i)) Ww. 1
21,00 ciiiiiinaa. 1062, Chesapenke Bay, Smlh s 1’oint 11.40a.m.|..do ...| 48 | 414!...
Light-houee, 8. W.4 8,
2}...d0ieennninn... 1063, Chesapeuke Bay, South l’omt Tan- | 1.35p.m.| Flood.; 60 | 44 |....
gier Island, K, 24, |
2 [.cdOiciniaienn.. 1084 ChusupeakeBn honth Point, “Tan. 217p.m.j..do ...{ 60 | 42 |....
gior Island, w. .
8|....dowcenn...i.t. 1065 Chhosapoake Baﬁ (‘herrystono Light- 9.00a.m.'..do ...| 66 | 45 |....
ouse,
6l..do..o.ool L 10668| Ch;:snpeake]i)ng Cherr)stono Light-| 9.20 n.m.!..do ...| B8 45 |....
ouse, E, . 4
61....d0 cerncinannn. 1067| Chesapeako Bay, Chorget»ono Light- | 9.40a.m.[..do ...| 606 | 46 |....
house, 8. E, hrl
11 [....40 ceeennrnnnnnn 1068 Kent Island, Thomas Point Light. | 8.60a. m.{ Ebb ..[ 40 [ 42
house, W. S W A W2
b 5 B RN 1 SN 1069) Keut, Island, Thomas Polnt Light- {10.208.m.)..do ...| b1 | 42 .
houso, S. W. by W.3 W. 24,
111....d0 ceviennnnn... 1070; Xent Island, Thomns Polnt Light- 10,458 m.|..do ...} 45 | 42
bouso, W. by 8.2
11 .. d0 ceeeaeeann..s 1071; Kent Island, Thomae Point Light- [11.22a,m.|..do ...| 40 ; 42 |....
bouse, V. N. W. AW, 2
1M ..do eeeennnnnn... 1072] Kont Island, Thomas Point Light- |12,00 wm.l..do ...| 50| 42 |...
- house, N. W.2 23 *
111....d0 ceueeen nenn 1073| Kent, Island, Thomas I’oinc Light- 12.25p.m.|..do ...| 60 | 42 |....
house, N. V. by N. 2
1M |....d0 ceeemninnn... 1074; Xent Islnnd ’I‘homma olnt Light- | 1.10p.m.|..do ...| 51 | 43 |....
|~ house, N.b 3 W. 4
13 | N.Z.47,9985 .. -|1078 S&n;ly ‘i;;)igti nght-houso, N. by | 9.45a.m.| Flood .| 46 } 48 |....
18 [....do .. .[1078 Sm#ly Point Light-house, N. by j10.15a.m.[..do ...| 45|43 [....
18 ....d0 ceecennnnnnn. 1077 Snndy Point Light-bouse, N. W. 4} [10.658. m.[..do ...[ 48 | 43 |....
Aug. 2 | N. Z, 47996 surface [1078 Caige Cod Nauset beacons, N. W.3 | 7.30 a m.|........ 72 | 63 | 58
2 | N. Z. 47995, bottom |1078| Capoe Cod, Nnnsot beacons, N. W. | 840a. m.|........ 09 | 033, 564,
and intermedinte. by W.3 W.81%.
2]....d0 .ciieina.n. 1080 Cape Cod, Nauset beacons, N. W.°| 8.40a. m.{........ 69 | 614 56
by W.4'W. 03
b PR U SR 1081, C?%,f()d' Nauset beacons, W, by [10.50 8. m.|........ 6Q [ 69 |.--.
20080 cennnnnnnn.. 1082] Cape Cod Light-honse, N.W. #N.11'}11.46a8. m.|........ 70160 ...
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onbbles ; Sp. for specks; C. for clay ;
r. for brown; hrd. for hard; sft. for soft; fne.

23

St. for stone; R. for rook; Oy. oysters; bk. for black; wh. for
for fine; ors. for ooarse; brk. fur broken; smi. fur

ture of air and wator. é Specifio gravities.
k<! - Toam
§ .gs és é,!é ' i nggibot- Wind. Drift. What E‘ 3 §£l§~§
IEIHEIEIHE <ERE N
“|l& (&8 pe] I3 ° e . ES%
2(s(8|8(8(&|A SR LI R
.. 83/Bo. M., Bh.,| S8.EB.1 [l (435 + JOUR TN UUUURN FOTORUY FOPOR
G.
efeee cfeennp 40 2|[Bo. M., | SEL |cceceeceeaccnann
- o 9 800 sEL [
. . Jd 4o 2% Bn(.)M..Sh, BEL j.ccoeiveceiaanns
B.EL [ieveiacacnannnns
Gala:
N1 | w.Nw.¢.
N.1, WNW. [T s
Calm. W.NW.R | Toooo]oeedieeeadtonaiafoaeaes
cee|oeed]oae  40a] 7| Bo.M,SH| N2 | S.EbyS Y. [T e
SR PO S IS T D T SR P Nw.e| s > SR N SN ISR IS
J PN FON 413 16-93)....do ..... NW.2.| SbyW.r. |To...feefeoeccfoceac]eeanes
T T Ja2| 10)...do..... N2 | NEWEY [RD..| .|
cerdoced|oends i 42 | 20-04)...d0 L N.W.2 | NEbyEg. |RD.[...[ ]|
cee|eeadeead]ioo | d6pi25-12 | 8oLl S.S. W.3.
eeedeeioidel ] 46 12268 .. 0 ... .. 'S.8, W.8.
R T 471220 |....do..... 8.8. W.3.
R PPN O 41149 | B M. .| N.W.4.
RN (R J40) 18).do..... N.W.8.
eoloeei]oecn]oe i 42 185410 .. do ... N.W.6.
- ceeefoes.| 40 {1418 |....do..... N. W. 8.
. ....|42} 18]....d0..... N.W.5,
corfoee]ieneciai 42 ] 18 | Bk, M., Bh| N.W.3. |.
efoeeefeenificadii 41 1811 | BRL M. L. N.W.3.
T SR PN D OO I T U | 0 ¥ N.N.W.5.|.
ceeefeendiaaiod 40 15 ]....do.... N.N.W.5.
corfoeaddeandiideasd 40 1112 | L do N.N.W.5.
L. PR SO IO U I 2 B 7 Gg.M.,fne W.8.W.8| S8.Lyw.¢. |T..... SO DU FUUUORN ORI .
4“4 ... -l.-..| 87| 62 ) FneS8.....W.8.W.8 E.S.EIL. |{T..... IR PO FUDRN PPOT
48 .87 850 0..... W.S.W.20 W.NW.I. | Tooofoeedeoecne]reneasivienns
40 J 89 84 Cr;.G.nnd W.SSW.2IN. W. Dy N. 1| Teoooviiiedeeeennfoefianaes
cee]ieee|oenelenii)iii[ 40| 28 | Cre.G.....|W.8.W.IN. W.by Nog'.| T.. B ISR I
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Dredging and trawling record of the United States Fish
é ! Tewmpora
2
Q.
o & | .
Date. {Thermometer used. :g Locality. Hour. Tide. | E
k £ 3
Gl 5 g
2 d&|m
1882.
Aug. 2 | N.Z.47093, bottom 11083| Cape Cod Light-house, W.by N.15.112.46p. m.f........ 77 | 64 | 69
and intermediate.
b2 IR 1 e 1084 Ca‘%es(;od Light-house, W. N.W. §| 2.20p.m.|... ....| 781 03 [..
3l...do . iiennaai.o. 1085 ng)gfod Race Point Light-house, | 6.158.m.[........ 676401
{o]
8 eedo.veinnnnnn. 1080 Cngae Cod Race Point Light-house, | 7.00a. m.|........ 74|64 4...
20°0 W, 2'3.
8l ..do..eoiinnaa.t 1087} Cape Cod Light-house, 8.8. W.7'...] 8.308 m......... 8416346
3l...doeeciinnnn... 1088| Cape Cod Light-house, 5. W.§ W. 94| 8.50 am......... 83 | 62| 504 -
3|..-do.eenininnn... 1089 CapeCod Light-house, 8. W. 2 W.14/|11.108. m. /.. ...... 78|68 |.-.
F: 21 Y [ 1090 Cap([z’i Cod Light-house, 8. W. $ W, 11.60a.m.[.....-.. 81 (62|50
13’4,
OFF MARTHA'S VINEYARD.
11 N.fZ. 47996, aur- (1091 Lat. 400 03’ N., Long. 68° 44 W......[ 6.30a.m.|........ 77176 1....
. face.
11 | N. Z. 47995, bot- 1002 Lat. 38° 68’ N., Loug. 08° 42’ Ww...... 8.54a.m......... 919 |....
tom and 6 and 10
fathoms.
PO P 1Y, 1003] Lat. 380 56/ N., Long. 60° 46' W...... 8.358M..ccue. .. 8275 |....
1 {,;f Z.47002 -~ L1004! Lat. 30° 57 N., Long. 60° 47/ W..... 10.108.m.|........ 84178 |....
|5 U R [ 1095 Lat. 399 55’ 28" N., Long. 69° 47" W../11.56 a. m-|........ 82| 76 | 754
11 {1 O 1006| Lat. 30° 53’ N., Long. 69° 47’ W..... _1.30p. b+« 1) PN 78 | 754 75%
100 ineinnnnnnnn 1087] Lat. 390 54’ N., Long. 69° 4¢’ W...... 3.30p.m.\.......| 76 | 783]...
b B U IR 1, 1008| Lat. 300 53’ N., Long. 69° 43’ W...... 4.35p.m.|........ 7817572
VINEYARD BOUND.
18 |eeedO ceeeeaeas 1099 Ngl{:’kn Point Light-house, W. S. W. [11.06 8. m.| Flood.| 76 | 72 |....
| . 1'§. .
18(....d0 ccea L., 1100 Ngl%%}m oint Light-house, W, S.W. |11.47a.m.|..do ...[ 77 [ 72 |....
1,
18 (... do...ooiiieanns 1101 Nobtlaku. Point Light-house, W. by (12.15p.m.|..do ...| 78 | 72 |....
b §- 70 PP (¢ Y 1102 hu‘s‘; Cbop Light-houee, N. W. 3| 1.10p. m.  Slack.| 78| 70 |....
18]....80 ciiiiin.. 1103 n‘st c 10p Light-houso, N. W. by | 1.42p.m.i_.do ...| 70 {70 |....
18 [.-doceeeeaaiint 1104 Enat (,hop Light-house, W. N, W.§ | 2.12p.m.;..do ...{ T8 | 70 {....
18 | N.Z. 47996 surface. (1105 Cnpo Pogo Light-house, S. by W.4/.! 3.00 p.10.| Slack. | 80 | 72 |....
18 {N. Z. 47995. Dottom 11061 Capo Pogo Light-house, S. by W. 4 | 8.85 p.m.| Ebb...| 80 | 724}.-..
oand 5and 10 fath- W.6' 3.
oms.
OFF MARTHA'S VINEYARD.
2 {{} 2 j;o’ggg 1107) Lat. 40 02’ N., Long. 70° 36’ W..... 6008 m.|........ 604] 71 | T3
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2

tare of air and water. E Speclfio gravities.
(=]
; 3 ; o |s%

& . .| @ & ‘What {8 . bl
B8 § | 5 [Kimdofbot wing. Drift. wed 54 2 |55 T
9|82 g 8 85 | ok |28,
228|258, 2| 4 a5l 4 | 2 |Edg
28|28 |8|2|&] A I R Rl
42 ... cedoen] 88 ] 84 | ot taken. |W.8.W.1 WS Wy | Toooi|oosferennd]enid)inens
4“4 ... .|88| 88|Cre. G....|W.B.W.2 W.S.W.V. |T.....|. JRDN P FPUIIN F
43 ... . 18| 35 Gxé.M.,fne w.S.W.8| S.LyE.1. |T..... PN PR N Ero
M d)o]...| 803 34 {FneS..... W.S.W.3 8.%. T..... B It [RICIE: EOPEPE
4 cofeend]--| 80| @4 ]@y.s...... NW.2. | WBW.H | Teeeee]oeeefomaes|onenne
I wof....l88| 90(Crs.S..... Nw.s | Nwyg |[T..... S TN IO RN
ceefeeecfoenifeaci)oonl 88 110 |Gy.M..... W.8.W.1|N. W.by W.3.| T..... JS PO OO
52 |, ..| 883 110 |-...do..... W.8.W.1 W.S.W.¥, |['r....|. S0 PR DU IR,
621, ...|]46| 65|Gy. S.and | N.W.3. [N.W.byW.4.| T..... O PN ISR IO

ors, Sh.
. N 41| 202|Gy.8..... NW.s. | NNW.y. |T..... B IS, SN PESN

B [ <lo..40] 849 |S.and bu. [ NW.8. | NN W1 | Teverrferfommenrfennanc]oenes .
--|t61 *44 |.__.|....[ 40 | 801 |Bn M..... N.W.2. |N.W.by N. 1| D.S.T.|....[...... ETTTTN PRNN
72149 47 145 ). .1 40 | 321 |Sttgn M | NW.2. [NNW.3W.8| DS . |ooeioeeeii]onnen .
65 ... . {401 817 |....do..... W.N.W.3 N.W.§ N.g. | T..... FR DR PR I,
.- . .| 45| 168 | Fno.S..... WNWS Niw.p. [T SO PR PN S
G0t oyl 168f.d0..|wN WS NbyEY. |T....| SN U FPUIRN IS
cecleereleenifiicdois | 18l 6 S andG N.2. | NNE.byN.§. | T.....[. ..

Jonl o e S.Sl(l}.,nnd N.2. | N.EbyN.4. | T.....[. ..
TR PPN FU N ISR 2T Y-S - T N.1. N.E.1. |7T.....[. ..

) N N I .| 6o Cra. S..... E. 2. EbyS.y. |T..... R U IR S
... 69 ceccdo ..., N.E.2. L. by S. 3. T.....| U ORI FPRPP RN
CET] PN PPN R O 8§]Sh ........ E.N.E.8.|N. W.by W. 3| T.....|. JR FUUUON OO I

A

CEY RN PR S RORRU K 5 O B TR e 3 T N.E. 3 |[NIL.byE3E. 2| T.....|. B PR ISR IR
Y PR PRI RN JOE I ¢ 6{S.andSh.| NE. 8 | NNEbyN.§. | T.....|. J PO P I T
68 |....l...feic|oee | 48] 118 | Gy.M..... W.s.W.2l NW.1. | T.....|. orfrunans SO .
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Dredging and trawling record of the Uniled States Fish
é Tempera
B3
Q
¥
Date. |Thermometerused,|’ .3 Locality. Hour. 4
: £ g2
g £1%518
< 4w |w
1882.
Aug22 |..-.d0..ciieiaaiae 1108| Lat. 400 02’ N, Long. 70° 87’ 80" W. | 6.56 a. . 693 71 |..
22 {00 ineinnnnnn. 1109| Lat. 40° 03’ N., Long.70° 88’ W. .... 7.55 a. m. 703 711 |....
22 Je.edOeiianannaaa, 1110| Lat. 40° 02’ N., Long.70° 85 W..... 9.16 8. m. 72 ...
22 Surlztl;ee%l;meter, 1111 Lat. 400 01 83” N., Long. 70° 8% 'W. {10.46 &. m. 76172 1|...
D73 I, U JRN 1112] Lat. 300 5¢ N., Long. 700 8 W. .... 12.43 p. m. 72|73
22 1118| Lat.38° 57’ N., Long.70° 37" W..... 1.45 p.m.
22 1114' Lat. 380 58’ N., Long. 70° 38' W..... 240 p.m
2 ..11118' Lat.39° 69’ N., Long.70° 41’ W. ....[3.28 p. m
22 -J1118] Lat. 390 5% N., Long. 70044’ W. ... 4.20 p.m
22 |. ..11117) Lat. 40° 02’ N., Long. 70045 W..... 5.30 p. m.
22 1118| Lat. 40° 03’ N., Long. 70° 45’ W..... 0.20 p.m
OFF NANTUCKET.
26 | N, Z. surf, 46402, |1110) Lat. 40° 08’ N., Long. 68° 45’ W. ....16.32 a.m.
bottom 5and 10
fathoms.
28 | N. Z. No. 47905.... 1120| Lat. 400 05’ N., Long. 680 48’ W..... 7.41 a.1m.
28 [....d0.cceeen.en 1121| Lat. 40° 04’ N., Long. 680 4% W. ....| .06 a. 1.’
b 3 TR s [ SRR 1122' Lat. 40° 02’ N., Long. 88° 50/ W. ...|10.28a.1n.|..
26 |...d0 errunrnannns 1123 Lat. 800 50" 45" N., Long 680 64’ W.. 112 m ...
26 |....80 cceeoiiinnes 1124' Lat. 400 01’ N., Long. 65° 54/ W..... 4.01 p.m.
28 [....d0 cacunnnnnnn.. 1125 Lat. 40° 03’ N, Long. 68° 66/ W, .... 5.45 p. . 64 |...
VINEYARD BOUND.
1126] Gay Head Light-house, W. 5. W. 23| 1.46 p. m. a8 .
.[1127. Gay Head Light-house, W. by §.3’..} 2.30 p. m. es |.
1128 Gay Head Light-house, W.3 S.2/3..13.10 p. m.". 60 |.
OFF NO. MAN'S LAND,
1129! Fishing Village, 8. 4" ......covnnnnt. 2.00 p. m 65 |.
.. (1130 flshing Village, 8.3 E. §'.cccnnven .. 213 p.m 721865,
1131| Fishing Village, 8. E. by E. §'....... 2.20 p.m 65 |...
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ture of air and water. a Spooific gravitics.
=3
L] < ©
d | 4| & What -
g g g é g a Klng)fl{bot- Wind. Drift. used. Eg .é :'? EE
ERERETE RS T
SiE|als B © 2 | a 32
2ls|slz |8|8] & i i i
- I N N E L Gg.M foe [W.8.W.2. N.W.3. S R B T ELDRTE] ey
IS DN PR PO PO I 11} 89 | Gy. B...... N. 2. N.NW.1. |T..... RPN PUTPPI PR
deoed]eendeea | 471 200 Gg.M.t‘ne N.2 |N.byW.jW.1'lT..... RPN PPN PR P
ceefomne]oende ] 47| 124 | FRe 8. NE 2 [NNEFEL | DST. | ieee
65|49 [....f....]....| 48 | 245 S.ﬁden N.E. 2 |[NNW.byN.1. [ D.8.T.|.ccofcevvnsfrocccc]onnenn
65, 49 48] 192 |GnM...... N.E. 2. N.1.
85 |... 45| 1M |GaM......| N.E. 2 bew'r
70 |... ...| 45| 146 |S.andgnM| N.E. 2. .
68 ... ...|46] 144 |[HdS.gu M| 8.E. 2, ng 1.
62 |. ....] 48| 80 |FneS..... N.3. byE 1.
.../49] 70 |FneS8..... N.2 NN W.y.
S U RN F H T3 S.sa;lndbrk. NNEs| NE§Ng |1..... SO IR SN IR
66 |. 104 Fnes and [NN.E3.| N.W.1§. |T..... FUON RN TP
56 |.. 234 l‘gos and |[NNN.E4| W.N. W. 1.
60 |.. 851 [S.and St |[N.N.E4] N W.I..
eeefs 787 SnndgnM N.N.E4| N.N.W.1.
- 640 | Fno an.ud N.N.K.4.|N. W.by N. 1"
ceecleeaciaal]oll] 40 ] 201 S.gn.ndM.. N.N.E4.|{ N. W.by N. 1",

8 T O I " 7' S.hi(md blk [S.8.E.8.| 8.EbyE.y. | T..... SR FUU PR S
cofees ...]e4| 10 (l}dy's ...... S.S.E4| ESEd |T ...|..]ofoei]omeens
B P . 66 ) s.nndgy S.S.L.4.| S.LyE.¥ 35 JODUI I IOUDPON IO s
- .- 418 and 8t..|E.N.E.4.| NEbyE.}. | D.....
4|8 and St..|EN.E. 4. |N.W.by N.3". | D100
. 48,0000 ENE4| EbvyNy. DI
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Dredging and trawling record of the United States Fish
é Tempera
=3
(-1
oF
Date. |Thermometer used.|.§ Looality. Houar. | Tide. < 'a‘
2P g S
. =
g £1% |3
& <d|wjw
1882 OFF NO MAN'S8 LAND.
Sent. 2 | N. Z. 46402 surf. (1132} Fishing Village, S. E. by E. ¥...... 246 p.m.|........ 12| 65]....
v bottom 5 and 10 € £ vE ¥ P
fathoms.
2 | N. Z.No. 47995....(1133| Fishing Village, 8. E. §/-...ccovvnne- 310 p.EL|eee.e... 72|65|...
MENEMSHA BIGHT, VIKEYARD 8OUND.
R U P 1184 Gaév}ﬂeadLight-honso,W.S.W.}W. 1.26 p.m. Ebb...| 76 | 66 |....
[ 7 PR 1, PO 1185| Gay Head Light-house, W.4 S.8’...12.20 p.m. Slack..[ 71 | 66 |.--
3 DR T YO, ‘1136 G% Is"llend Light-house, W.S. W.§ |8.50 p.m.} Flood.| 70 | 66 |.
OFF BLOCK ISLAND.
-3 PO U, J 1137| Lat. 89° 40’ N., Long. 71°62' W. ....|6.00 8. m. [........ 68|70 | 69
8 [.ee@Oiccaciiaaaes 1188] Lat.8%° 3¢’ N., Long. 710 64’ W. ...| 7.24am. |........ 72 [ 7L1 70
*N. Z. 47903
8 {fN- Z. 47992§ ....11139) Lat. 36° 37/ N.,Long. 71° 65’ W...... 848am.|........ 74 (72} 70
1N, Z. 47996 ,
8lee@oieneininnn... 1140| Lat. 890 34’ N., Long. 710 66/ W..... 10.36 8. m.f..o.unnn 78|78 (72
- R 1 S 1141| Lat. 300 82' N., Long. 71° 57 W. ... 1227 p. md..o..... 80 (74|78
8 [ccdOeenninieiannn. 1142] Lat. 80282’ N., Long. 720 W. ........ 0.52p.m.|........ 80 |74 |74
81.e@0ueeenennnennen 1143| Lat. 800 20 N., Long. 720 01 W. ....18.86 p.m0.{c.ceeu. 80| 74 | 78
8. @0iecacanrcnnn 1144| Lat. 390 33’ N., Long.720 06/ W.._..[6.00 p.x0.[. ... ... 75|74 78
) OFF MARTHA'S VINEYARD,
Ooct. 4 | N. Z. surf., 46402 |1150| Lat. 89° 58’ N, Long. 70° 37 W.....|685am.|........ 65| 62| 62
bottom 6, 10, and
20 fathoms.
4 |§N Z N0 47,998 1161} Lat. 30° 58 30 N., Long. 70° 37/ W. | T46 g mm.|.oooo . 66 | 62 | 62
o {425 No- 47002 ¢ l1162 Lat.300 58 N., Lopg.70° 85 W. ... 8428 ml..ooooe 08 | 62 | 62
7 FORRY - 1153 Lat. 39° 64’ N., Long. 70° 87" W. ... 10,458, M.|e0unenns 70 | 623 62
40 .80 cecniiannns 1164 La.vtv.'aoo 55 817 N, Obs. Long. 70°3¢ |12.10p.m.|........ 72 | 624]....
4]....0000cc0iaciannn. 1155 Lat. 390 62’ N., Long. 70° 80/ W..... 406pm|........ 64 )63 62
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ture of air and water. é Specifio gravities.
4 : -
oL@ & a o |89
A A R S R B g PR
] ] R E ° “E ] °o®&
SEIE IR EERR1AY
LI ROSR - = % © a a o;%
slg|g|s|8|&| A H | & |@ ©
corframefonn foed]an] 62 4s.8t...... E.N.E.4| N.N.E.§. |D..... JUN PR I aeeee
cocfeendeenden a2l 4]do . ENE4] Ebysy. (Dol
SN O RO SO IO I 1 9% S.andM. .| N.E.4. |[N.W.by Nog’s | Toeenniferefoceneclonceefinnann
DR PR FSORN M U IS B, TV S T N.E. 4 N.x.i'. ...................
SRR R FORON DU DU I B T 15 ¥ A N.E.8. NEL. [Dleeoecee]oenai]nenes
62} c.f coufeens|on| 48| 176 | Fmes.. .. Calm, b0 A A A s O N O P
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Table of distances ‘made under sleam by the United States Fish Commission steamer Fish
Hawk, for the year 1852. )

Daily Distance

Date. ‘Where bound. between
distance. ports.
1882, :
Feb. 25| From Washington to Cornficld Harbor.........cceenicececieccctanass
97 | From Cornfield Harbor to Saint Jeromo's Creek...
28 | Dredging trip.ceeeeeeeeecoiieiienenaeaes

Mar. 1 | Shifting berth.......
2 | Drodging trip....oevvneeeennn
8 | Cod Harbor to Cherrystone Inlet
5| Sotling D6t8 «ceceeerecenriiineraioaeaeccnen
¢ | Drodging trip.
7 | Shifting anchorago

11 | Dredging trip.....

.do....

21| ...l.do
22 | Aunapo
23 [...... o

Apr. 10 | Washington to Quantico .

Msy 10 %mntico to Washington ............coeeen v
%2 A asl&ingt,on to Xavro de Grace, Md. ........
X 25 PN [+ SN
June 10 | Havre do Grace
b | G PP (s U DO

14 | Shifted berth
15 | Havre de Grace to Wa

16 |...--- LT T P T LR TR

;g Washington to Annapolis by way of Saint J
...... O eerraercassnnanatanes

21 {..-... s J P R R T

22 | Anpapolis to Baint Jerome'sCreek.....

to Anpapolis Roada ....... ........

25 | Aunapolis Rosds to Annapolis Harbor .
28 | Annapolis to Puint Lookout, thence to
28 | Steamed out to make compass observations..
29 | Steamed ont to make compass chaervations
' to Washington. . .. .c...ceceeionn
80 | From Saint Jerome's to Washin{:to
July 8| Washington to Wilmington, Del. ..

do
11 | Wilmington, Del., to Havre de Graoe, Md.
12 | Wilmington, Del., to Saint J erome's Creek.

. do....
Aug. 1| Dredging trip.....ceeoeeniccinenees
0....

B vee
12 ]e-..-- 1 J U
14 | Wood's Holl to New Bedford .....
15 | New Bedford to Wood’s Holl ......

Drcd‘xi'ing 125 2 I RETRTTTEPT R LTS

Sept.

Oot.

125 leeecaneees
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"Table of distances mads under steam by the United States Fish Commission steamer Fish

Hawk, for the year 1882-—Continued.

' Dail
Date. ‘Where bound. distance

Distance
between
‘| ports.

1882,
Oct. 5| Dredging trip
Wood's Holl to Bristol, R. I .
Bristgl to Newport, R. I

]

5,493 75

BYNOPBIS OF THE STEAM LOG FOR THE YEAR ENDING DECEMBER 31, 1882,

Mean point of steam cut-off from commencement of stroke of piston, in
inches ..covoiecniiannnn... et Teaereemeeieenneaaan
Mean nuruber of holes of throttle-valve 0pen «caeee ceveeeenioaiaanne n.
Mean vacuum in condenser, in inches of MercuUry...c... . coceeveueneen ...
Mean steam pressure in boilers while engines were in operation..........
Mean tomperature of engine room ..cceicoieiiennniiiaiiiiiniiiii e,
Mean temperature 0ndecK. «eueeenoenieeninieaanns freemeeeeeeeanas .
Mean temperature of injection Water ...... .ocooecooieiiiaioiiiaii ..
Mean temperaturo of disCharge Water..oc..coceeueeereecnnn iamnnnenen.
Mean tomperature of feed Water. ... -..cceeiennns oomoee e ceanneaans
Total time fires were lighted, in hours and minutes......................
Total time fires were lighted for hatching, in hours and minutes .. .......
Total time engines were in operation, in hours and minutes. .. .. ceeeeanee
Total time engines were in operation for dredging, in hours and minutes..
Total number of revolutions of starboard engine........................
Total number of revolutions of port eugine.... ......
Mean number of revolutions per minute en route
Mean piston speed, in feet per minute
Total number of KDots TN «o et veentin it e et aeeeeaaanen e
Mean number of knots perhour..... e ecetrmeeneaaan
Mean number of knots per hour enrouts.........c.eeeusaennn [ s.
Total weight of coal consumed for engineer’s department... ... ..........
Total weight of coal consumed while engines were in operation..........
Total weight of coal consumed for galley...... eemeteememean aee aene
Total weight of CORI TEfIBE. «uvure coeeenaenneeenenn ceen comen ceeeeenanes
Mean number of pounds of coal consumed per hour while engines were in
OPOration ..o.eeiniit it coi i aiaeecceaeeaaeace caaceaanane cemee
Total number of gallons of oil CONBUMER . .- neeeeracermeecran comenennnns
Total namber of pounds of tallow cONBUMAA ... uuueuecer coneoacmreen s
Total number of pounds of Wiping StWffceeeeeereceernareeannans R,
Mean draft forward, in feet and inches .o.ouu...... P “eees
Mean drafs aft, in foet 80A INONEB. e ou. aennneeransaaraen seocce coonnonns

o &

22

6.76

2.5

3,505, 090

409.5

112

7.9
7.6
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NUIMDBOT Of BCTOWE «eve ccccervmnncmeccecacesssemenssosscsce ccnmcooasonas 2
KinQ Of BCTOWS cvveeaceaccecs vammeecocecscccancscaccssosnes coceorassace True.
Mean pitch of sorew, in feot and inches. ....cciieorrieemnnnnianaceneoee 12.3
Diameter of scrow, in feet and inches.....oceeevane oo eccotrcveonannn 6.8
Length of screw, in inches, parallel to P <1 PR R s 20
Number of blades on 68ch BCTOW .ceeccnccecrnccetceaaacccaccccceracnare 4
Maximum indicated horse-PoOWer..ccccveueiemcceiameacococcceceoncnnn Prid
Mean indicated horge-power. ... ... cceo e eeccncnccccecccenecncnoacs 252.7
Mean number of pounds of coal per horse-power.. .cece.cecevecoenronnns 2.21
Mazximum number of pounds of coal per square foot of grate... e 13.9
Mean number of pounds of coal per square foot of grate................. 12.8
Maximum speed attained under steam alone in knots per hour ...c.uennnn 10
Number of hours maintained c..e.ceeeeeceeereooaecincecccrcccanecens 5,30
Slip of screw at maximum speed, in pereent ......cc.cccecmcrneocaco.o-- 12

State of tide and 808 .cec ccre accvececcsaccetcnte canncccacsro it caoezan Smooth.
Mean slip of 8crew, in Per cont. €n rouls .. .o oo - oo eceraearenenaconocoaes N 19,57
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Report U. 8. F. C. 1882.—Tanner. Fish Hawk.

Shad-hatching cone.



PLATE II

Fish Hawk,

Report U. S. F. C. 1882.—Tanner.

/ m%

i
b
(Y m»pn)

Fig. 8.

Fig. 2.

Fig. 1.

The Bailie-Tanner deep-sea thermometer case.



PLATE III

Fish Hawk.

Report U. S. F. C. 1882.—Tanner.
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[1,.—REPORT OF THE OPERATIONS OF THE UNITED STATES
FISH COMMISSION STEAMER LOOKOUT FROM MARCH 31, 1881,
TO NOVEMBER 20, 1882.

By Lieur. W. M. Woop, U. 8. N.

The followiung is a report of the operations of the United States Fish

Commission steamer Lookout while under my command.
~ On the 31st of March, 1881, I relieved Mate James W. Baxter, the
vessel then lying in Baltimore Ha.rbor

Left Baltimore on the 6th of April with a large scow in tow loaded
with lumber and arrived with it at Saint Jerome’s Creek on the after-
noon of the 7th. The next day we proceeded up the Potomac to Wash-
ington, where we lay refitting until April 20.

On the 20th got under way for a cruise to the hatching grounds in
Albemarle Sound and intermediate points.

We left Albemarle Sound ou April 26 and reached Washington again
on the 30th, having touched at Fisherman’s Inlet, Virginia, Saint Je-
rome’s Creek Maryland, and several of the Potomac fishing shores on
the way up.

On the 3d of May commenced making daily trips to the fishing
shores collecting eggs and carrying them to the hatching-house at the
Washington navy-yard. The work was interrupted on the 8th to make
& trip to Saint Jerome’s. Returning to Washington on the 10th re-
sumed the collection of shad eggs. On the 22d took: from the hatch.-
ing station at Guuson’s Cove about 1,000,000 shad fry, carried them
across the Chesapeake and deposited them in the headwaters of the
Choptank River. Arrived back at Washington on the 24th and con-
tinued the shad work until the 31st. Then commenced refitting and
overhauling preparatory to a cruise on the New England coast.

Left Washington on the 22d of June, touclhed at Saint Jerowme’s, Mol
Jack Bay, Cherrystone Inlet, Fortress Monroe, Norfolk, Va., and left
the Bay bound north on the 29th. Arrived in Newport on th(. 3d of
July, touching at New York and New London on the way. Then cruised
on the New England coast until the begmnmg of October, going as far
borth as New Brunswick.

We left Newport October 4 for Baltimore, touching at Wilmington,
Del., and Havre de Grace. We left Baltimore on the 17th of October
for Yorktown, Va., returning to Baltimore on the 21st.

Sailed for Saint Jerome’s on the 25th and arrived in Washington on

(13 35
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the 28th. We left aguin on the 11th of November, bound for Havre do
Grace, with a scow and other stores for the fishing battery on board;
arrived there on the 13th, and remained until the 26th, the drew bemo'
employed in various waysat the Battery Island.

On the 26th loaded ‘with lnumber for Saint Jerome’s, waited for orders
three days in Annapolis on the way down, arrived November 30 at Saint
Jerome’s, and December 1 in Washington.

We left again for Saint Jerome’s on the 6th, dredged oysters for several
days, and then proceeded to Havre de Grace, arriving there on the 11th
of December. On the 13th went to Annapolis, Md., and on the receipt
of a number of carp carried them up the Severn River and let them go
near Indian Landing.

Left Annapolis on the 19th, arriving at Washington on the 21st, hav-
ing touched at Saint Jerome’s on the way round.

Remained at the Washington yard, overhauling and preparing hatch- -
ing outfit for the coming season, until March 4, when we left for Saint
Jerome’s and Havre de Grace, arriving at the latter place on the 7th.
On the 11th we ran down to Baltimore, returning on the 14th. On the
15th started for Annapolis with a delegation of citizens of Port De-
posit and Havre de Grace, landing them at Annapolis that evening.

Remained at Annapolis until the 23d, when we started for Washing-
ton, arriving on the 24th. Remained until April 2. On that day made
a run down as far as Potomac Creek to see what shores were tishing and
with what success.

Returned to Washington on the 3d, and left again same day, with
launch No. 53 in tow, for Havre de Grace,arriving on the 5th; remained
until the 11th, with the crew employed on shore; then proceeded to
Washington, touching at Baltimore and Saint Jerome’s on the way.

On the 18th of April, 1882, commenced the spring shad work on the
upper Potomae, the hatching-house at the navy-yard having also been
placed under my control, with Masters W. C. Babcock and A. C. Baker
as assistants. .

This work was earried on until the 1st of June, the Lookout m.Lkmg
daily trips to the fishing shores and bringing the eggs to the hatching-
house to be hatched. A detailed report of all this work has already
been submitted. ‘

On the 3d of June the vessel went onto the marine railway at the
navy-yard for repairs, and was launched again on the 12th. On the 15th
it lett for a cruise on the lower Chesapeake, touching at Saint Jerome’s,
. Fort Monroe, Norfolk, Newport News, and returning to Washington on
the 23d, where we remained until the Sth of July, when we again ran
down to Saint Jerome’s, returning on the 11th.

On the 17th left Washington at 10.11 a, m., bound for New York, and
arrived there at 6.20 a. m. of the 19th, making no stops en route,

Left New York on the 21st of July, and arrived at Block Island on
the 23d, having touched at New London on the way. The remain-
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ing portion of the summer cruised on the New England coast; left New-
port; R. I, bound south, September 30, arriving in Baltimore October
6, having been delayed several days in New York by break in the canal.
Left Baltimore Cctober 31 for Havre de Grace, arriving there the
same day; returned to Baltimore again on the 7th of November, and
after coaling proceeded to Washington, touching at Annapolis, and ar-
riving on the 9th. :
Got under way on the 15th for Havre de Grace, touching at Saint
Jerome’s, and arriving on the 16th. On the 20th of November, 1882, I
turned the vessel over to Chief Quartermaster William Hamlen and
proceeded to Washington to take command of the Fish Hawk.
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1L, —DESCRIPTION OF THE UNITED STATES FISH COMMISSION
%AR NO. 2, DESIGNED FOR THE DISTRIBUTION OF YOUNG
FISH.

By FRANK S. EASTMAN,

This car was built for the transportation of young fish from the hatch-
ing stations of the United States Commission of Fish and Fisheries to
the several sections of the country to which it is desirable to transport
voung fish for the purpose of propagation. Itis of the F. S. Eastman
~ patent, adapted by the patentee to the special uses of the Commission,
and is constructed ‘with sufficient strength and durability to safely
transport a load of 20,000 pounds over any road in the country at'pas-
senger rate of speed. It also affords comfortable and tasteful accom-
modations for the officers and employés of the Commission who super-
intend the distribution of the load.

The material used in constroction is of the best quality of its several
kind, and put together in the best and strongest manner.

Plates T and II represent the geéneral appearance outside of the car.
Having been built at the car-shops of the Baltimore and Ohio Railroad
Company the name of their road is by courtesy retained upon the letter-
board, but that in no way signifies ownership. It is of the standard
passenger car style, with moderate ornamentation. It has two six-wheel
standard trucks of 4 feet 8} inches gauge, each truck complete in all
its parts, fitted with springs of unusual strength and standard quality.
The brakes are of the Westinghouse air patent, completein all their de-
tails, ready for attachment to any passenger train. The Miller plat-
formn has been used, with Janney couplers and continuous draw-bar.
The car has extra susp:nsion trusses under the intermediate as well a8
under each outside sill, springing over body bolsters, and attached to
head frames. The doors at the sides are for convenience in handling
the cans containing the young fish into and from the middle and refrig-
erating compartment of the car. )

Plate I shows the side opening and the cans in process of handling,
‘with the grating for protecting the side of the car from injury, which is
thrown up when the doors are closed. .

Plate III shows the interior arrangement of the middle section of the
car, with the covers to the refrigerator chambers in place. The seats
for passengers are hung up and out of the way to facilitate work among
the fish cans. The intermediate sills of the car are spaced to conform
to the dimensions of the refrigerator chambers, with diagonal brace and
counter-brace, post and panel, trusses constructed upon them; each
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brace with counter tension-rod, and each post with continuous tension-
rod through plates and sills. These trusses spring from the ive boxes
located over the body bolsters of the car, aud form the inside walls of
the refrigerator chambers. The top cords of the auxiliary trusses are
30 inches above the floor. The spacing of the floor, sides, and roof-
framing of the car is of standard dimensions. The ecarlins and rafters
are of the usual size, and the carlinsin the vicinity of the ice boxes pass
across the car from wall plate to wall plate, with binding rods in the
floor and roof structure. The roof is of first-class car pattern, with
lights and ventilators spaced and paneled as in a first-class passenger
car. The general arrangement and details of tbe floor, wall, and roof
framing is that of a passenger car strengthened for transportation of a
load of 20,000 pounds at passeuger rate of speed. '

There are four ice boxes, two near each end, and over the trucks of
the car. The space between the ice boxes forms the passage frow the
midale to the end compartment of the car, with communicating doors.
The ice boxes have corner and intermediate parts framed to sills, plates,
and carlins of the car in a most substantial manner. They run from the
floor to top of the wall plates of the car, and the exterior of the ice boxes
conforms to the finish of that portion of the car in which it is located.
The ice boxes on each side of the car are connected by a low, continuous
refrigerator chamber as shown in the plate. The top, floor, exterior
and interior sides of refrigerator chambers and ice boxes are filled with
cork used for non-conducting material. The top of the chambers are
fitted with covers which admit of easy access to the interior, in which
the cans of fish are placed. The refrigerator chambers are 34 inches
wide, 26 inches high, and 34 feet in length, inside measurement. The

 jee boxes are ¢apable of earrying 3,000 pounds of ice.

The whole interior of ice-boxes and refrigerator chambers are lined
with zine, and admit of. being easily drained and cleaned.

The middle section of the car is fitted with four sleeping berths, and
forms an attractive and comfortable saloon for the accommodation and
comfort of the employés of the Commission accompanying the car,

_ while the young fish are transported in the low refrigerator chambers,
cooled Ly the circulation of the cold air from the ice-boxes, and rendered
easy of access by the removal of the covers. .

Plate IV represents the covers thrown back, and showing cans in re-
frigerated space, also showing the method of handling the cans throngh
the side door, and of runuing them lengthwise of the car on the travel-

" ing truck suspended on the bar passing overhead the whole length of
the compartinent.

Plate V shows the office end of the car, and looking through open
doors into the middle section. The manuer in which officers aud em-
ployés accompanying the car are accormmodated with meals is shown in
this plate, where also the seats for their accommodation are shown in
place. The office is fitted with sleeping-berth, wash-room, and closet
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for a Baker heater, which supplies heat through pipes running under

floor grating to the compartments, without affecting the temperature of

the refrigerator chambers in which the fish are transported.

Plate VI represents the sleeping-berths prepared for the oceupauts,
with side doors open for ventilation.
The end of the car opposite the oftice is furnished as kitchen and

pantry. The pantry is desirably shelved and fitted with tray and
.drawers. The kitchen space around the stove is arranged for the proper

stowage of utensils, and the sink has a waste-pipe through the floor of

the car. .

" In the same end, on the opposite side of passage, is the pump and

blower room. By means of this pump and blower a circulation of water

and air is sustained for supply to the young fish in the cans, which are
. connected by a system of pipes and rubber hose, which permits a per-
fect circulation through them. Suspended in each ice-box isa galvan-
ized iron tank, separated from the ice by a hinged 3-inch gratiug, which
contains fresh aerated water for supplying the waste through the cir-
culating system. The pump and blower are actuated by mneans of a
friction roller which bears upon the tread bf the truck of the car and:
communicates its motion to the machine-room by means of belts and
pulleys. . '

The load on the car is so distributed as to make it unusually safe and
easy running at high rates of speed, and the extra {russes forming the
inside walls of the refrigerator chambers give the car superior strength
and rigidity.
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IV.—A NEW SYSTEM OF FISHWAY-BUILDING.

By MARrsSHALL McDONALD.
1. THE OBJECT OF FISHWAYS.

1t is a well established fact that the river fisheries of the Atlantic
States have steadily decreased both in value and annual production for
many years past. In some instances, species that were at one time
common in certain of our rivers are no longer taken. Indeed, the an-
nual run of those fish which still continue their migration to the rivers
has undergone alarming decrease; and in many cases become too in-
significant to furnish the motive or material for organized fisheries.

Several causes, probably, have concurred in producing this decrease:
(1.) The capture of the greater portion of the run each year may not
have left sufficient to maintain production under natural conditions.
(2.) The erection of dams or other obstructions in the rivers has, in some
cases, absolutely excluded certain species from their spawning grounds;
the result being eventually to exterminate the species referred to in
those rivers. In all cases the existence of such obstructious has deter-
mined a decrease in the natural productiveness of the stream pro tanto~

with the diminution of the breeding and feeding area. .
" The remedy for the condition of things above indicated is to be found:
(1.) In the cnactment of such legislation as will control excessive fish-
ing, and prohibit destructive methods. . (2.) In compensating for the
insufficient natural supply Ly artificial propagation and planting. (3.)
In extending the area for breeding and feeding by overcoming natural
obstructions by means of fishways, ) i

If the anadromous fishes only entered our rivers for the purpose of
spawning, and their progeny speut no part of their life in our fresh
waters, then the increase which we could determine by artificial propa-
gation would be practically without limit. The fish-culturist, in order to
maintain the supply, would only have to produce the young fry in num-
bers sufficient to replace losses by capture or by casualty. As regards
all the anadromous species, however, which are the object of commer-
cial fisheries, viz, the salmon family, the shad, the herring or alewife, &c.,
it is necessary that the young, after hatching, should remain for some
time in our fresh waters, feeding and growing, and, of course, finding
the necessary food in these waters. The extent of the breeding and
feeding area of any river basin is, therefore, necessarily the measure of
its possible productiveness. A given area, when pressed to its maxi-
mum of production, eannot provide for more than a given number of in-

(1 ' 43 .
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dividuals. The extension of the area of production is, therefore, the
rational means by which we may determin® permanent increased pro-
ductiveness. Hence arises the necessity for fishways, which ave, in
short, various constructions designed for the purpose of enabling difter-
ent species of fish to surmount -obstructions which would be otherwise
impassable to them. '

2. THE NECESSARY CONDITIONS OF AN EFFICIENT FISHWAY AND
THE DEFECTS OF THE OLD FORMS.

A fishway, to be effective, must fulfill certain conditions, which are
clearly stated by Mr. C. G. Atkins in an admirable article on the sub-
ject of fishways, published in the annual report of the United States
Fish Commission for 1872-"73, as follows: ]

¢(1). It must be acces‘uble, that is, the foot of the fishway must be
s0 located that fish will readily find it. (2.) It must discharge a sufficient
volume of water to attract fish toit. (3.) The water must be discharged
with such moderate velgcity that fish may easily enter and swim againgt
the current.””

To the conditions above stated we may add : (4 ) The route to be trav-
eled by the fish should be as short and as direct as possible, and the floor
of the fishway should simulate as nearly as may be the bed of the
stream.

The first coudition may be always fulﬁlled in the locamon by arrang-
ing so as to have the discharge of water from the fighway in a line with
or in the immediate vicinity of the obstruction.

The second condition is more embarrassing. The larger the volume

of water discharged through the fishway the better it will be. In the
kindsof fishways which are common throughout New England the volume
of the discharge is necessarily limited by conditions inherent in the con-
_structions; is compelled to travel a circuitous channel, and usually is
delivered from the fishway in such a sluggish current that it offers no
sufficient invitation to fish to enter and ascend it. As before stated,
the difficulty of alimited capacity for water is inherent in all of these
" fishway constructions.

The attention, of fish-culturists and fishway-builders has been lereto-
fore c¢hiefly directed to different devices for controlling the velocity of
the water in the fishway. All these devices may be referred to one of
two general forms: -

( 1.)' The “step” or “pool and fall” fishway, in which the water is

“brought down from ity elevation by a series of short drops or falls with
intervening pools, the pools being of such dimensions in comparison
with the volume of water entering them as to bring it practically to rest
after each drop, so that the whole volume of water is eventually deliv-
ered from the lower end of the fishway with no greater acceleration
than it obtains in falling from one pool to the next. This form of fish-
way is very common in England and upon the Continent. Possibly
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some examples of such constructlons may be found in the United Statea,
but I have no information of any.

(2.) The inclined-plane fishway, as it is termed by Mr. Atkius, in which
the descent of the water is effected by a regular inclinaticn of the floor
of the fishway, instead of by ¢ steps” or ¢ pools and falls.” In order to
control the tendency to acceleration under the action of gravity the base
of the iheline is made very long in proportion to the height, and by a
gseries of alternating transverse or oblique partitions the water is con;
strained to follow a narrow, tortuous path with continual changes of
direction, the friction developed in its movement being sufficient to
overcome the. tendency to acceleration. Of this second general form
we have many examples in the United States, especially in New Eng-
land. The common rectangular fishway, the Brackett, the Foster,
Pike’s, Atking’, Swazey’s, Brewer’s, and Rogers’ are examples of the
various designs that have been employed, each differing in minor deta,lls
of constructlon, but all belonging to a common system.

Most of these forms may be built either on an incline leading btrawht
down from the dam or with a return section so as to deliver the dis-
charge from the fishway closé up to the foot of the dam, or they may
be built in spiral form and boxed over so as to be made secure against.
floods and ice. The fishway of Mr. J. D. Brewer is peculiar in the fact
that the channel to be followed by the fish is a zigzag groove excavated
or framed in the floor of the in¢line, which is built either of masonry or
strong timbers; the strength of the construction being such, it is pre-
sumed, as to prevent its destruction by floods or ice. The Rogers fish-
way is recessed into the dam and boxed over, the lower end discharging
the water on a line with the face of the dam. This construction could,
however, be applied to any of the forms above indicated and has been
proposed in several of them.

The experience of fishway builders in New Lngland has shown that for
dama 10 feet in height or more it is not allowable to build the incline with
a rise of more than 1 foot in from 12 to 16, requiring a length of incline
of 140 feet for a 10-foot dam. The actual path bowever, traveled by the
water and traversed by the fish ascending would be some two or threo
times the length of the incline, so that fish passing up an inclined- plane
fishway rising 10 feet vertically, Would necessarily travel a distance of
from forty to fifty times the height of the dam. For example, in the fish-
way over the Hadley Falls dam on the Counecticut River, the total length
of the incline is about 450 feet. The-distance to be travelled by the fish
ascending it is not far short of 1,500 feet, to overcome an ascent of about
29 feet. All the different designs of ishways constructed according to.
the incline-plane system have, when judiciously located, proved more
or less sucecessful in passing certain-species of ‘fish, In all,-however,
‘the labyrinthine route to be traversed, and the insignificant flow of
water through them, counstitute very serious objections.
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3.. AN IDEAL FISHWAY.

If it be possible by any practical construction to deliver the whole
volume of a stream over a dam or other obstruction with such moderate
velocity that the weakest and least adventurous fish could readily swim
against it, we would practically destroy the obstruction, and would
establish for the migratory species a passage up to their spawning-
grounds as free and unrestrained as if no obstructionexisted. In prac-
tice, of course, this ideal can be realized only in exceptional cases, for
industrial necessities, or considerations of cost, will necessarily limit the

- dimnensions of the fishway and the amount of water that may be dis-
charged through it; but just in proportion as we approximate this ideal
in our fishway constructlons do we approach more nearly the solution
of the problem of free circulation of the anadlomous fishes in Conti-
nental waters.

" When the commission of ﬁsheues was inaugurated in the State of
er«vmm, in 1875, one of the most,important questions plesented to it
was how to make adequate provision to get the anadromous fish over
the innumerable dams that obstruct the main water-courses of the State
and all their tributaries. The white shad (Alosa sapidissima) is one of
the most nnportant food-fishes in all the tributaries of the Chesapeake,
-and in times past 'has furnished the motive of immense and prohtable
fisheries. The restoration and maintenance of this valuable fishery was
one of the most serious questions presenting itself to the consideration
of the Commission. The James and the Rappahannock Rivers were
obstructed at the head of tide by insuperable dams, interposing effect-
ual obstructions to the further upward migration of the anadromous
species. Years ago, before obstructions existed, the migration of the
shad in James River extended iuto the heart of the Alleghanies, two
huodred and fifty miles above tide-water, and in the Rappahannock to

‘the very base of the Blue Ridge Mountains. The curtailment of the .
breeding area, by the erection of dams on both rivers, had determined
a corresponding reduction in the productive capacity of the streams,
.and, in concurrence with the irrational and unrestrained methods of fish-
ing pursued, had rendered franchises, once valuable, worthless, and in-
.dustries, once profitable, precarious and unproductive. A fishway that
would freely pass shad up over these obstructions, and recover to pro-
-duction the breeding area of water from which they had been excluded, .
promised the means of restoring these most valuable fisheries.

- The gentlemen who were then commissioners of fisheries for the State

.of Virginia were pleased to select me to visit the Centcnnial Exposition
.at Philadelphia, with instructions to make a careful study of the models
.of all the forins of fishways there exhibited, with the view of finding one
that would be adapted to our purpose. A careful study of all wasmade,

.and 1 was reluctantly forced to the conclusion that none of them fulfilled
ithe necessary conditions of successful operation, and I returned discour-
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aged, with the conviction that an efficient shad-way was a thing of the
future. )

4. THE PRINCIPLES OF THE NEW FISHWAY, AND THE DETAILS OF
ITS ARRANGEMENT.

The conditions to be satisfied in a successful fishway construction are
as follows: (1) The water should be delivered down a straight -unob-
structed channel. (2) Insufficient volume to invite the entrance of fish.
(3) With such moderate velocity as to pernit their ready ascent. (4)
With a view to economy in construction, it is important that the incli-
nation or slope of the way should be much more considerable than in

"the ordinary inclined-plane fishway. .

How to construct.so as to fulfill these conditions was the problem to
besolved. Two methods suggested themselves. ' It was possible to make
the water do work in its descent, and thus control velocity. A fishway
could be constructed on this principle by an evident modification of the
ordinary turbine wheel. And such a fishway could be made to serve
both as & passage-way for fish and as a motive power for machinery.
This idea, however, was soon abandoned, for the double reason of its
complexity and the limitations to its application that would necessarily
exist. The second fruitful idea was that if each molecule of water could
be compelled to traverse a constrained path, its final direction in any
one circuit being against gravity, it could be brought to rest at a lower
level—the friction developed in movement having neutralized in part
the force of acceleration. The molecule falling from its second position
of rest through a similar circuit, and in succession throngh any number
of circuits, would finally reach any defined lower level with no greater
velocity than that attained in the first circuit described. ‘Were it prac-
ticable to subject every molecule of water passing through a fishway to
the constrained movement above indicated, the result would be a de-
scending current, the average velocity of which would not exceed the
average velocity of a moleciile in passing to consecutive positions of rest
under the conditions above stated. _ i ' ’

How this idea has been realized in practical constructions will be
understood by reference to the following figures and descriptions:

If we take a hemispherical bowl (Fig. 1), and holding a marble at A,
upon the edge of the bowl, we release it, it will fall, under the influence
of gravity, through' A’ to A", coming to rest at A’/, some distance be-
low the edge of the bowl. The vertical distance between the positions
A and A" measures the force of acceleration that has heen counteracted
by friction by traveling the constrained path A A’ A”. If now we
| take a number of similar bowls and cut them off to the line A A’ and

arrange them as in Fig. 3, and start a marble at D/, it will pass from.
D/ to C, reaching C’ with no greater velocity than that acquired in
passing from A to A’. If, however, the marble were allowed to roll
unobstructed from A to A’, down the incline plane D O (Fig. 2) it will
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have acquired a velomty equal to SVDB approximately. We see, then,

in this case, how it is possible to deliver a molecule from & given posi-.
tion to a definite lower position without the increase of velocity that

would arise if the molecule fell freely under the action of gravity or

rolled down a smooth incline. If it be possible to compel every mole-

cule of water descending through a fishway to submit to the conditions*
above indicated, then the problem how to control the velocity of a de-

scending current would be solved. Now, to apply this to liquids, we

arrange a series of bent tubes, shown in Fig. 4. By suitable arrange-

ments we keep the longer branch of the higher tube of the series full

of water. The water escaping from each tube will rise against gravity

until it comes to rest, then fall into the longer branch of the adjacent-
‘tube in the series, and, after passing through the entire series, be finally
discharged from the shorter branch of the lowest bent tube with no

greater velocity than it acquired iu passing through the first member of

the series.

Coustruct a series of these tubes with branches brought close together,
cut away obliquely the upper end of the longer branch of each member
of the series, 80 as to permit access of water, pack them side by side in
oblique position in an inclined sluice, as shown in Fig. 5, and we have
the solution of the problem with which we started. For if we suppose
a current of water to be running through the inclined trough or sluice-
way, the first effect will be to fill the tubes with water and establish a
flow through them; the water entering the longer branch of each tube
will escape from the shorter branch with‘a velocity due to the head or
vertical distance between the two ends of the tube.” This final direction
,bemg obliquely up the slope, each particle of water will deseribe a path,
as is indicated by the curved arrows shown in Fig, 5. The effect will
be that we will have an ascending current in the sluice on that side of

“the sluice where the shorter branches of the tubes are situated.- The
velocity of this ascending current will become less and less as we pass
toward the middle of the sluice, where there will be a line or section of
practically eddy water, and beyond a descending current, becoming
more rapid as we pass to the further side of the sluice, where we find a
current descending with uniform velocity, the maximam limit of which
will be the velocity of the water escaping from the shorter branches,
provided the supply of water and the capacity of the tubes are properly
proportioned.

The illustratiouns here given present briefly and graphlca,lly the prin-
ciples applied in the McDonald system of fishway building.

5. ADAPTABILITY OF THE SYSTEM.

The flexibility of the system adapts it to the widest range of condi-
tions occurring in practice. An effective passage may be provided
for fish over obstructions, with the supply of water that will flow
- through a cross section six inches square, or the fishway may be ex-
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panded so as to take the entire discharge of a river. Constructed
roughly of boards it furnishes at a nominal cost the means ot re-estab-
lishing in our inbumerable trout streams the natural conditions of re-
production. These fishways may be made so light as to be readily port- .
_ able, s0 that, in the season when the fish are not ruuning, they may bo
stored away under shelter and thus protected from decay or destrue-
tion by ice or floods. In public parks and trout preserves, where con-
siderations of cost are not controlling, the fishway may be built of iron
in ornamental designs, and while serving its essential purpose, made to
contribute to the picturesqueness of the landscape. Solidly built of
stone and iron, and of dimensions proportioned to the volume of the
stream, it may be made strong enough to resist the utmost force of
floods and ice, and by furnishing an easy passage for shad, salmon, and
other anadromous species of fish, make possible the restoration and
maintenance of our valuable river fisheries, in spite of the obstructions
. which are the inevitable and necessary adjuncts of civilization.

6. MODE OF CONSTRUCTION.,

As an example of constraction we have given in Fig. 6a the elevation,
and in Fig. 6b the plan of a double fishway built of timbers. It consists
of an inclined sluiceway of boards, the sides and bottom of which are
gupported by suitable framing. The sluice has in this case an inclina-
tion of 1 foot in 3. The upper end is let into the dam so that its upper
line is flush with the crest line of the dam. The lower end descends to
the water below flie dam and is firmly anchored by being secured by
bolts either to the rocky bed of the stream or to piles suitably placed,
or by other suitable means. Intermediate supports may be provided
by trestling, as shown in the figure, by log eribs or by rubble masonry.

The inclined flume or sluice thus established furnishes the foundation
for the structure of the fishway proper, which is placed within it. De-
tails of construction are given in Figs. 7, 8, and 9, which are on a
scale one-quarter inch to the foot.

The substructure having been established, we begin by setting up
along the center line of the trough or sluice the bulkheads ¢ 4, &e.,
at intervals of 12 or 15 inches. These are made of planks 13} inches
thick, 2 feet long, and 15 inches wide, which are firmly attached to the

“flooring of the sluice either by spikes or bolts. Posts & 4, &c., of
1} inch stuff, 9 to 12 inches wide, and extending from the floor to the
upper edge of the inclined trough, are now set up at similar intervals
of 12 to 15 inches and firmly sceured to the sides.and bottom of the
trough. To the posts k k,-and bulkheads i ¢, the fifteen-inch joists
are securely nailed or bolted. The floor d (Fig. 8), of 13-inch plauk, is
next laid and nailed to the inclined joists, as shown in Figs. 7 and
8. Upon the floor d next set up the short return buckets, m m, &c.
(Figs. 8 and 9), securing the same to the parts 4 % and to the floor
by nailing or other suitable means. The cap e ¢ (Fig. 8), made of a
8. Mis. 46——4
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single 2-inch plank, is fastened securely to the sides, b b, the posts,
h h, and the return buckets, m m, thus completing the construction.

We have here realized in timber the same construction and secured
the same control of the descending current as shown in the experimen-
tal apparatus (Fig. 5). The course of the water is shown by the arrows.
When a sufficient supply of water is brought to the head of the fish-
way we will have an average depth of waterway abovd the floor d of
10 to 12 inches. Any excess of water over the amount needed to fill the
fishway will be shed over the sides, and the fishway will continue in ef-
ficient operation in any stage of water.

In the drawings (Figs. 7, 8, and 9) the open spaces between the bulk-
heads i ¢, &c., and also the head of the fishway, where the water passes
under the floor d, directly from the dam, are represented as guarded
by a wrought-iron grating. This is only necessary where the exposed
position requires that the weak points be protected from injury by ice
or drifting timbers. The grating may be dispensed with where other
safeguards are made use of.

7. LLOOATION.

The proper setting or location of the fishway is a matter of prime im-
portance to secure satisfactory operation. ‘Where the cost of the con-
struction is considerable the location should be made under the direc-
tion of a competent engineet and after a careful study of the locality.

In all cases the following conditions are to be observed in the con-
struction: (1) Thé water capacity of the fishway must be in proportion
to the volume of the stream. The more water we can discharge through
the fishway the more satisfactory it will be in operation. (2) The upper
end of the fishway must be set at such level as to run full at ordinary
spring stages of the stream. (3) Thedischarge from the fishway should
be made close to the face of the dam. (4) The fishway must be so lo-
cated as to besheltered from ice and drift, or, when this is impracticable,
it must be built strong enongh to resist injury. Where these conditions
are realized in the construction complete satisfaction in operation may
be expected. .

In Figs. 10, 11, and 12 are presented three plans of actual construc-
tions, which will furnish useful suggestions as to location.

Fig. 10 shows plan of fishway on the Rappahannock River, near I'red-
ericksburg, Va. The water is brought to the head of the fishway by a
culvert piercing the flood-wall. The fishway is built on a slope ot 1 foot
in 3, and in two sections, so as to bring the discharge close to the abut-
ment. This has been in successful operation two seasons.

Fig. 11 shows plan of fishway at Bosher’s Dam, on James River, Vir-
ginia, 9 miles above Richmond. This is a later and improved design,
though embodying the same principles of construction as shown in the
Tredericksburg way. Here advantage was taken of the locality to
shelter the way behind the high flood shown in the drawing. Two’
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arched culverts admit the water to a sluice which conducts it to the
head of the fishway. This discharge of water is too far from the face
of the dam to secure the best results, and it will be necessary to ereot
a deflecting wall at the lower end, to turn the current around the abut-
ment. This fishway has been in operation since the middle of May,
1883, and since the water has been turned on all the river species ex-
cept the shad have been observed passing in large numbers. Very few
shad have reached the dam this season, the total catch by the nets being
less than two hundred.

Fig. 12 shows plan of fishway on canal dam No. 4, on the Potomac
River, near Shepherdstown, W, Va. This was builtin the winter of 1882,
stood without injury the heavy ice drifts and floods of the late winter,
and during the season just past has given full satisfaction to those
who have watched its operation. The black bass and other river species
have been observed to pass it in numbers and with ease. In this case
_the fishway is sheltered behind the abutment on the Marylard side of
the river, the upper section being suspended to the abutment by stout
wrought-iron brackets. The water is conducted to the head of the fish-

" way from the crest of dam by a trunk leading around the face of the
abutment.

UNITED STATES FisH COMMISSION,
Washington, D. O., August 25, 1883.

EXPLANATION OF THE PLATES.

Prare I

Figure 1. Illustration of the combined influence of gravity and friction upon a
golid molecule while traversing a constrained path, the final du'eotmn being against
gravity.

Figure 2. Illustration of the continual acceleration of a solid molecule rolling
down a smooth ineline under the action of gravity.

Figure 3. Illustration of the manner in which we may dohvor & solid molecule
from a higher to a definite lower lovel without acceleration by application of the
principle developed in figure 1.

Figure 4. Illustration of the same fact in regard to liguid molecules.

PraTE 1I.

Fgure 5. Gonesis of the fishway, showing how the principles developed in figures
1,‘3, and 4 may be applied to deliver a current of water down a straight sluiceway,
Wwith a velocity constant after the initial acceloration at the hoad of the sluicoway.

> Prate III
Figures 6a and 6b. General plan and elevation of the McDonald fishway.
-
Prate IV.

F igl.li'es 7, 8, and 9. Plan and sections of a double fishway to show details of con-
blruction, feale 3-inok to 1 foot. This way is built of oak or other durable lumber.
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The head of the way and open center is protected by wrought-iron gratings, as shown
in plan and elevations. Either half of the way may be constructed and operated in-
dependently of the other half.

PraTE V.

Figure 10. Ontline plan of fishway on the Rappahannock River, near Fredericks-
burg, Va. Height of dam, 19 feet 6 inches. The inclination of this fishway is one
foot in three; width of waterway, 7 feet. The disoharge of water from the fishway
is olose to the abutment of the dam, and the structure is completely protected from
ice and floods by its location behind the guard walls.

Prate VI

Figure 11. Plan in outline to show location of fishway at Boshler’s Dam, James

River.
PraTE VII.

Figure 12, Outline plan showing loeation of fishway at Canal Dam No. 4, Potomao
River.
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TMustrations of the physical laws applied in the McDonald fishway:.



PLATE IIL

Report U. 8. F. C. 1882.— McDonald.,  Fishway.

Genesis of the McDonald fishway.
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Plan and sections of a double way, to show details of construction.
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PLATE V.

Fishway.

Report U. 8. F. C. 1882.—McDonald.
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PLATE VI

Tishway.

Report U. S. F. C. 1882.—McDonald.
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PLATE VII.

Report U 8. F. C. 1882,—McDonald. TFishway.
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V.~THE UNITED STATES EXHIBIT AT THE BERLIN INTER-
NATIONAL FISHERY EXPOSITION OF 1880.*

[Fom the ¢ Possische Zeitung,” June 3, 1880, ]

The oldest, most important, and most faithful ally of the German
Fishery Association is North America, and more especially the United
States Commission of Fish and Fisheries ut Washington, at the head
of which is Prof. Spencer F. Baird, who deserves great credit for his
efforts in behalf of pisciculture. This gentleman, whose name is well
known in Europe, is also Director of the National Museum and Secre-
tary of the Smithsonian Institution. The three institutions over which
he presides are closely connected with each other, the two last men-
tioned extending their aims beyond fishery and fish-culture, and devot-
ing themselves also to other fields of science. Nothing could have
raised our expectations, here in Berlin, to a higher pitch than the news
which reached us some months ago, that we should be privileged to
view the piscicultural achievements of the United States, to which
von Behr, of Schmoldow, had so often directed our attention. Our
expectation has now been realized, and we are happy to sée among the
representatives of the United States who present to our view the
American exhibit, as the result of the labors of the National Museum
at Washington, a gentleman already well known in our capital, one of
Professor Baird’s assistants, the famous pisciculturist Fred. Mather, who
has repeatedly crossed the ocean in order to enrich German flsh-culture
with the treasures of the Awmerican rivers, and to whom we owe, amoung
other things, the successful introduction into Germany of the California
silver-salmon, Salmo quinnat [Oncorkynchus chouicha (Walb.) J. & G.],
which thrives so well in our streams. The large and rich exhibit of the
United States at.our Fishery Exposition, which occupies nearly one-
fourth of the first floor of the Museum of Agriculture, is systematically
arranged in classes, according to the programme ; and it might have
been predicted that the majority of the articles exhibited would testify
to that common sense and practical genius which long since have made
our trang-oceanic friends the foremost inventors of the world. It is, in-
deed, not saying too much if we state that the united achievements, in
this fleld, of all othor nations cannot be compared with the astonishing

* Diginternationale Fischerei- Ausstellung zu Berlin :
VI. Nord-Amerika. Translated from the German by HERMAN JACOBSON.
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wealth of practical articles placed on exhibition by the National Museum
in Washington. Whilst with nearly all other nations fishing is con-
sidered such a venerable cccupation that it is almost considered a crime
to make any change in the catching implements and instruments which
bave been hallowed by the traditions of ages, the practical sense of the
American does not have the slightest regard for such traditions, but
simply goes on inventing something new all the time.

When the American wants to cut or carve a fish, he of course uses a
knife; but far from contenting himself with a single kind of kuife, he
thinks that every fish demands a special kind of knife. It will almost
seem ludicrous to our readers if we state that America has exhibited
" no less than ten different kinds of knives for slaughtering fish ; but each
one of these knives finds a peculiar and ‘practical use. Many hundreds
of thousands of mackerel, codfish, and shell-fish can be “prepared”
much quicker, if the right kind of instrument is used. This does not,
however, exhaunst the list of knives; but the Exposition shows us knives
for pealing off the fat of the whale, boat knives to cut the harpoon line
of the whale-boats in case it has became entangled, knives for decap-
ltatxng fish, for cutting their throat, for \scraping off the scales, for
making shts, &c. DBut thisis not yet sufficient; the exhibitors have taken
special pains not ouly to show that the inventive genius of the Amer-
ican nation has created something entirely new in the ethnological field,
but also to satisfy the historical interest. For this reason the imple-
ments and tools made by the ancient aborigines have been gathered and
embodied in this collection, including the stone and bone knives of the
Indians and Esquimaux; the spears and javelins of the Esquiinaux on
the Mackenzie River near the Arctic coast, and on the northwest coast ;
the salmon-spears of the Passamaquoddy Indians; the fish and bird
spears of the Alaska Indians; Esquimaux harpoons, made of stone,
bone, and iron; spear-heads of the natives, made of American copper;
spear-heads and hooks made of the split bones of various animals, and
harpoon-points with fins made of fish-bladder; arrows with which the
Esquimaux kill fish, &e.

Asthese Arctic natives live exclusively by the fisheries and the chase,
we may be certain in case the collection of the National Museum in
Washington is complete, that we see here, besides the numberless in-
ventiong and implements of recent date, an almost exhaustive collection
of implements used by the ancient aborigines of the farthest regions of
the North. If we suppose this to be correct, this small portion of the
great exhibit would permit us again briefly to touch the most important
questions of anthropology. It is well known that when, some years
ago, the German anthropologists met in convention at Constance, they
devoted a good deal of attention to the drawings of animals which pre-
historic man, at a time when the mammoth bad not yet become extinct,
is said to have rudely etched with stone on ivory, horn, or bone. At
that time the advocates of the genuineness of the “ famous grazing
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reindeer” of Thayingen, mentioned in support of their assertions the
skill shown by the Esquimaux of our days in adorning their various
bone implements with sketches of human beings, animals, houses, and
other things. Refercnce was made at the time to a number of articles
of this kind which had been in some of our museums for a considerable
period, and to reproductions of the same which, besides the famous
French drawings of the mammoth, &c., had found their way in various
works treating of prehistoric times, such as Lubboch’s Prehistoric Ages,
Beer’s Prehistoric Man, and others. If any collection could have shown
us implements adorned in the mannerabove described, it would certainly
have been the American exhibit; but, unfortunately, nothing of the
kind is found in it. Some of the articles placed on exhibition show con-
siderable skill in carving, strongly reminding us of the style of orna-
mentation common on nearly all coasts of the Pacific Ocean. Itis a
peculiar, but not altogether inexplicable, circumstance, that the wooden
fish-hook of the natives of the farthest Northwest of North America is
frequently ornamented with wooden figures, and that we also find here
some very beautiful and characteristic boat-ornaments of carved wood.
It is presumed that Mr. Giinther, of Dorotheen street, the official pho-
tographer of the Exposition, will produce pictures of these ornaments
which are of such interest to our anthropologists.

After this digression, which has shown us one of the many branches
in which the Awerican exhibit-has produced so much interesting matter,
we will return to our report proper, and, lingering for a few moments in
this class, we cannot fail to notice the 200 artificial flies, exclusively
used for catching salmon, trout, and bass, manufactured by Messrs.
Bradford & Anthony, of Boston, and the collection of 120 flies for catch-
ing Salmo thymallus, exhibited by Messrs. Conroy, Bisset & Malleson,
of New York, showing an endless variety in this one specialty. Owing
to a lack of proper space, one of the most interesting of the fishing-
boats placed on exhibition, a canoe made of birch bark, from the north -
ern part of the United States, containing the characteristic figures of
two reddish-brown Indians engaged in fishing, has unfortunately got
rather an unfavorable place. We need scarcely tell our readers that
the exhibit comprises a large variety of models of canoes, and of
Esquimaux kayaks and “ummisks.” Friends of aquatic sports will
be interested in the exceedingly practical portable boats; no more can
be desired than the portable boaf, exhibited by Osgood & Ohapin,

"Battle Creek, Mich., which measures 15 feet in length. It weighs
20 pounds, is intended for four men, and can be propelled very rapidly
by two oars. Even when loaded with a weight of 850 pounds it only
draws 8 inches of water. The price of such a boat is 845. One of the
most important boats used in the United States for fishing is the “dory,”
which somewhat resembles our Pommeranian coast-boat. No fewer
than six such “ dories,” completely equipped for different fishing pur-
Poses, are found in the exhibition ; one, completely rigged, in the upper
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story, the others below ; some of them in the International Hall, which
contains a completely equipped American whale-boat, as center-piece
between the two large northern whales. Although this boat looks very
pretty and almost new, we are informed that it has been engaged in
many a hard contest with the largest of all living beings.

But we must not be detained too long in this class, for the others also
richly deserve our attention, especially the one comprising the marine
animals. To carry live fish all the way from the United States to the
Berlin Exposition would seem a problem franght with insurmountable
difficulties, considering that many of our neighbors did not attempt
to bring live fish. Nevertheless, Mr. Fred, Mather, the experienced
transporter of fish, was not deterred by the difficulties attending such
an experiment. He forthwith constructed a suitable transporting ap-
paratus, a large metal vessel, which was filled three-fourths with water.
Immediately over the water there were attached to the walls of the
vessel sponges, which, through the rocking motion of the ship, were
alternately filled with water and let it drip down. Through this con-
trivance the 124 fish which lived in the vessel were supplied with air,
and succeeded in reaching Europe in good condition; but immediately
upon their arrival they died. With the exception of Amerlcan oysters
exhibited in the Ice Hall, it had been found impossible to exhibit any
live specimens of American marine animals, whilst a very large variety
of salt, pickled, and otherwise prepared fish were exhibited in the hall
for preserved fish. As in nearly everything else, America is also quite
original in this branch of industry. This is especially shown in the
very appetizing manner in which codfish is prepared. Beautiful pieces
of clean white meat (all the refuse matter is otherwise utilized) ready
for use actually tempt one to eat some of this fish, which, by most
people, is not considered a delicacy. Soaked in water for six to eight
hours, and then put on the fire for twenty minutes, this fish makes &
cheap and palatable dish. Our Berlin fish dealers ought certainly to
import some of it. Among other American prepared fish we must
mention salmon, ready for the table, to be eaten either warm or cold,
from A. Bootb & Co., Astoria, Oreg., and fresh mackerel from W. K,
Lewis & Brothers. (It may here be stated that Mr. Fritmann, of the
Tyska Fisk-rokeriet, has in vain attempted, at considerable expense and
labor, to introduee into Germany freshly caught Swedish mackerel.)
We must also mention canned American oysters, exhibited by a firm in
Baltimore. It is well known that the Americans also eat the beard of
the oyster, and these oysters are, therefore, put up with the beard. On’
this account, and for other reasons, we cannot accustom ourselves to
these oysters, even after the beard has been removed and they have
been fixed with pepper and lemon-juice. It is probable, however, that
if fried tolerably hard, they might find favor with some of our people. -
On the other hand, we must give the hlghest praise to the fresh lobsters
from Underwood & Co., Boston ; spiced sardmes, exhibited by an un-
known firm; and sour eels in _]elly, from S. Schmidt, New York.
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Among the other products of the fisheries we must mention the ex-
cellent preparation of the air bladder of various fish exhibited by Messrs.
Howe & Freunch, of Boston, which has met with great favor among
connoisseurs, and threatens to enter into successful competition with
various Russian products of this kind. We are informed that this ar-
ticle, also called isinglass, is used in nearly all American breweries for
making the beer clear., We cannot pass by Le Page’s fish-glue exhib-
ited by John J. Tower, of New York. This article surpasses anything
ever seen in this line, and is even used for joining machine-belts, with-
out requiring any sewing.

The principal attraction of the American exhibit is the large collec-
tion of useful and hurtful American marine animals, comprising 296 of
the more important American fish, reproduced in plaster, photographs,
and colored drawings. The pluster casts, especially, attract universal
attention. It isto be hoped that our scientists will imitate the example
set by America in this respect, for our people would thus be able to become
more thoroughly acquainted with the different kinds of fish than is pos-
sible without such plaster casts. Nothing is easier than to take a plaster
cast of & fish, and if it is colored true to nature, no more exact image
can be produced. Look at this plaster cast of a codfish, of a large size,
which hangs on the wall. Everything at once reminds you that you
have before you a specimen of the cod family, the powerfully developed
head, the peculiar formation of the back, the color of the skin; but not
of that cod family, hungry specimens of which visit our Baltic coasts,
hanting for herring and flounders. A fat and well-fed codfish, like
this one, we can only imagine as having been produced by some ex-
perienced fish culturist. Such a powerful body, such a mass of firm
and juicy wmeat, can only be produced by the rich food found in the
8ea near the coasts of Maine and Massachusetts. Here we also see
the favorite fish of the Americans, the shad (Alosa sapidissima), our
Gexman ¢“May-fish,” which von Belr is endeavoring to introduce in
Germany, and hopes to make a popular article of food. Here we also
find Salmo salar, the Atlantic salmon, which ascends, for the purpose of
8pawning, the rivers of North America, Europe (the Rhine), and Asia;
likewise the Oalifornia silver salmon, which grows very rapidly and can
stand great changes of temperature; 5 varieties of American pike; and
Some specimens of the menhaden, which are caught by the million to
Serve as bait for codfish. Here is also another present from Amer-
lca, the American brook-trout (Salmo fontinalis), 8,000 eggs of which
Wwe received two years ago, and which lives in the rivers and lakes
of British North America, in the northern part of the United States,
and in the Appalachian range. Here we finally finud von Behr’s ideal
(or at least one of his ideals), the famous striped bass or rock-fish
(RQccua lineatus), which is found from Florida to Nova Scotia, and
which, if imported into Germany, would be a most useful acquisition,
Any one who desires to see this gigantic fish may doso by visiting the
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Ice Hall, where there is a specimen, prepared by Mr. ‘Wickersheimer.
This fish succeeded in crossing the ocean in good condition, but died
upon its arrival here.

The great wealth of fish has by no means induced our American friends
to rest contented with sitting down to the rich banquet which nature ‘
has provided for them, but they make every effort to give back to the
water what they have taken from it. In the first place, they have
gotten our carp, in return for the two fish which they have sent us; and
this hardy Eurepean mud-fish seems to flourish very well in America.
They have also imported the saibling, and, as far as I know, the mdrane.
Marine animals have been raised artificially on a very large scale;
numerous piscicultural establishments have been founded in various
parts of the country; and the practical American pisciculturists, such
as Professor Spencer F. Baird, Fred. Mather, Clarke, T. B. Ferguson,
Holton, Chase, Pike, O. G. Atkins, M. McDonald, and others, have in-
vented a large number of different hatching and- other piscicultural
apparatus, and have practically tested most of them. The number of
such apparatus in the Fishery Exposition is very large, many of them
being already theoretically known to us from the descriptions given in
the publications of the ¢German Fishery Association.,” But the prac-
tical Americans go still further. Each one of their many hatching
establishments hatches every year million$ of salmon, trout, and other
fish eggs. But ot satisfied with this, the United States has built a
a fish-hatching steamer, the Fish Hawk, which, fitted with all sorts
of apparatus, makes long trips along the coast and up the rivers en-
deavoring to solve the various piscicultural problems. The exhibition
ghows us the model of this steamer, as well as 2 model of its central
portion containing the hatching apparatus.

Our limited space unfortunately compels us to close our review; but
-we cannot leave this subject without having directed the attention of
visitors to the exhibition to the apparatus for making deep-sea sound-
ings, exhibited by the Coast Survey (of the Treasury Department); to
the rich literature; to the beautifully executed maps of the North Amer-
ican fishing grounds; and finally to a very original production, viz, five
water-color paintings, showing the spawning places of the sea-bears on
the Pribiloff Islands in Alaska. A full report on the nature and char-
acteristics of that out-of-the-way corner of the world was made a few
months ago at the session of the Society for Commercial Geography in
Berlin, by Mr.- Emil Brass; and Mr. Henry W. Elliott’s water-color
sketches fully corroborate Mr. Brass’s report. The American exhibit
also contains the skins of seals, otters, sea-bears, weasels, minks, beav-
ers, &e. It is, of course, impossible to give within the limits of a short
newspaper article even an outline of all that is contained in this in-
teresting exhibit; for we would not attempt to compress into one ghort
article matter sufficient to flil a large volume. ‘



VI.—LIST OF 1817 OF THE PRINCIPAL LAKES OF THE UNITED
STATES, WITH A DESIGNATION OF THEIR LOCATIONS.

By CarAs. W, SMILEY.

ARIZONA.

Laguna. B-16." Laguna, R-6. Laguna Esperanco. K-25.
Laguna. P-14. Laguna.  8-7. . Ojo.Limita. 8-6.
Laguna. R-5. Laguna. T-6. Red. D-S.

ARKANSAS.
Big, V-5. Grand. V-10. Old Town Cypress. T-12.
Buford. U-5. Grassy. W-5. Tyronza. V-6.
Carson’s. V-7. Horseshoe. U-10, _ Walker’'s. W-b,
Clear. W-5. Hudgen’s. W-6. Youngs. W-7,
Flat. W-5. Long. W-5.
Golden. V-7, Mason’s. R-17.

CALIFORNIA,
Alkali, L-11. Dry Salt. W-19. Lower. X-3.
Anne. H-5. Eagle. I-5. Meadow. J-9.
Bigler, K-10. ' Easson. K-3. , Middle. K-2.
Buena Vista. M-22. Echo. K-11. Mono. N-13. °
Castego, 0-23. Elizabeth. 0-23. Monterey. J-19.
Clear. D-10. Fall. H-4. Mount. 0-20.
Clear. H-1. Fallen Leaf. K-10. Red. L-11.
Clear, K-11. Freaner. G-4. Rbett. H-1.
Crape. K-1. French, J-9. Salt. Q-17.
Crescent. M-14. Gold. J-8. Silver. M-14.
Delta. J-3. Goose. J-1. Snake. H-7.
Doten. TF-1. Goose. M-21. Stone. A-3.
Dry. p-23. Grand. N-14. Summit. K-1L.
Dry, Qe Harkness. H-6. Summit. K-18.
Dry. Q.3. Highland. L-12. Swan. H-5.
Dry. R-21, Honey. J-6. ) Tahoe. K-10.
Dry. R-22. Horse, J-5. Truckee. J-9.
Dry. 8.2, Independence. K-9. Tulare. L-19.
Dry. T2, Kern. N-22. Tule. F-1.
Dry. w.gs. Lagoon. A-l, . Tulip. D-10.
Dry. X.24, Laguna. Y-26. Twin. K-1L
Dry Salt. L-22. Lily. K-4. Upper. K-1.
Dry Salt. Q-21. Littls Klamath. G-1. West Blue. K-1L.
Dry 8alt. 8-18. Long. J-8.
Dry 8alt. 8-19. Louisa. H-6.

* These designations refer to the maps of Rand, MoNally & Co.’s Atlas, editions of
1881 and 1882,
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De Lancey. R-14,

Dunns. S-14.
LEustis. S-17.
Francis., S-24.
Gentry. T-30.
George. 8-14.
. Griffin. R-17.
Bear. X-36.

Cemur d’Alene. 1.9,
De Lacy. X-26,
Henry’s. W-24.

Marian. 8-20.
Mariana. R-20.
Marianna. U-21.
Miccosukes. J-8.
Monroe. T-17.
Norris. R-16.

Ocean. 0-10.

IDAHO.

Jackson’s, Y-28,
John Grays. W-31.
Kaniksu. F.3,
Loon. L-24.
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COLORADO. )
Grand. F-18, San Cristobal. 8-11, Trappers. G-12.
Ignacio. V-9. San Luis. U-19. Trout. T-8.
John. C-15. Santa Maria. T-12. Twin. M-16.

CONNECTICUT.

Bantam. G-5. Pokatapangh. O-6. Twin., E-1.
Gardner’s. 8-7. Baltonstall. K-10. Waremaung. E-5.
Long. H-3. Snipsick. P-3. Wononsooponuo, D-2,

DAKOTA.,
Albert. U-19. Johnson. R-8. Scattered Wood. P-17.
Andes. R-25. Kampeska, U-18. Spiritwood. R-9.
Antelope. M-5. Lac des Roches. Q-2. Stony. O-6.
Arrow Wood. P-8. Long. M-11. Tchanchichaha. 8-15.
Big Stone. W-16. Minnie Waukan. Q-5. Thompson. U-20.
Chedi. 8-16. Poinsett, V-19. Traverse. W-156.
Devil’s, Q-5. Punijshed Woman. V-17, Twin. O-+4.
Dry. J-8. Red. P-23. White, N-25.
Hendricks, W-20, Rush. R-2. White. R-22,
Jessio. R-7. 8alt Slough. U-5. Whitewood. V-20.
Jim. Q9. Sandberry. X-7.

FLORIDA. .
Abapopka. 8-18. Hamilton, R-20. Ocola. A-10.
Alligator. U-20. Hancock, R-21. Okeechobee. V-20,
Apthorp. 8-24. Harney. U-17. Okliakonkonhee. 8-28.
Ariana. R-20. Harris. D-10. Orange. Q-14.
Ashby. U-16. . Hawkins., 8-17. Panasofka. P-17.
Beauclair., 8-17. Iamona. H-8. Parke. Q-20.
Bryant. R-15. Istokpoga. T-24. Pierce. 8-21.
Buffum. R-22. Jackson. H-9. Pithlachoco. P-13.
Butler. 8-19. Jackson. U-21. Poinsett. W-19,
Chalo Apopka. P-17. Jesup. T-17. Rosalie. T-21,
~ Child. T-24. Ker. R-4. Sampsons. P-12.
Chipola. D-10. Kickpochee. U-26. Sams. R-17.
Clay. T-24. Kissimee. T-21. Santa Fé. Q-12.
Conway, T-19. La Fayette. I1-9. Barah Jane. Q-16.
Crane. T-24. Levys. P-14, Stearns, S-24,
Cypress. E-8. Little. 8-14. Tiger. T-21.
Cypress. T-21. Livingston. 8-22. Tohopekaliga. T-20.
Deep. Q-12. Lochloosa. Q-13. Washington. V-20,

Weekiva. T-18. .
Weir. Q-16.
Weshayakapa. T-22,
Winder. U-19.
Worth., Y-27,
Yale, S-16.

Mad. M-23.
Market. U-28.
Pend O’Reille. G-7.
Round. M-23.
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Big, L-30.
Calumet. X-8.
Dysons. I-4.

Beaver Lake. E-7.
Cedar. J-6.
English. I-6.
James. 8-4.

Badger. I-3.

_ Boncroft. A-16.
Blue, I-4.
Cairo. G-18.
Clear., C-20.
Clear. E-11.
Crystal. B-18.
Eagle. C-18.
East Okoboji. A-10.
Elk. C-11
Elm. E-19,
Goose, A-11.
Indian, G-10.
Iows. G-20.
Keokuk, M-34.

Arthar, J.15,
Bayou Pierre, F-5.
Bistineau, G-4.
Black. I.g,
Black. N.8,
Bodeau, F.g,
Borgne. V.15,
Caddo. E.9.
Caillon. R.18,
Canhisnia. G-15.
Cannisnia. F.4.
Catahounla, L-8.
Charles. H.14,
Chicot. 0.14,
Cross. E.3,

De Corde. Q.18,
Des Allemands, §.15,

Lake Fork of 8alt. M-17.
Lima. A-16.

INDIANA.

Manitan, L-7.
Maxinkuckee., K-6.
Mill Pond. Q-5.
Mud. J-4.

IOWA.

Lard. F-11.
Lost Island. C-11.
Medium. C-13.
Mud. D-11.
Okoboji. A-10.
Owl. . E-16.
Pelicon. B-11.
Pilot. K-15.
Rice., A-R0.
Round. G-10.
Rush., D-12.
Sand Hill. H-3.
Silver. A-9.
Silver. A-20.
Spirit. A-10.

KANBAS.
Dry. O-8.
LOUISIANA.

Fields. R-16.
Grand. J-16.
Grand. O-15.
Grass. J-8.
Jatt. J-7.-
Lery. U-16.
Little. T-17.
Long. 8-17.
Maurepas. S-14.
Mechant. Q-18.
Mill. I.8.
Moreau, N-10.
Mud. G-16.
Mud., I-16.
Natchez. J-7.
Natchez. P-14,
Oskibe, 0-13.

LAKES OF THE UNITED STATES. 61
JLLINOIS.
Fox. T-2. Sand. T-2.

.Zurich. U-3.

Tippecance. 0-6.
Turkey. P-5,
Wawasee, 0-b.

Storm. F-9.
Swan. A-13.
Swan. A-1l.
S8wan. D-11.
S8wan. K-14.
Tow Head. F-12.
Trumbull. C-11.
Twelve Mile, B-11,
Twin, E-18.
Twin Lakes, A-18.
Twin Lakes. G-13.
Wabonsie. P-8.
Wahabonecey. P-6.
Wall. F-19,
Wall. H-10.

Pearl. L-10.
Peigneur. M-15.
Pontchartrain. T-14.
Quickmans. R-18,
Ralourde. P-16.
Round. N-14.
Sabine. E-15.
Saline I-6.
Sancosan. I-8.
S8odo. E-2.
Spanish., H-6.
Tasse, M-14,
Verret, . P-16.
Washa. T-16.
White. K-16.
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MAINE.

Allaguash. J-12. Kenebago. C-22. Richardson. B-25.
Attean. F-18. Little Mooseluck.” M-11.  Roach. L-17.
Baskahegan. U-18. Lobster. K-15. 8t. John. H-13..
Bear. M-3. Long. D-31. Salmon. Q-17.
Big. V-21. Long. K-9. Schoodic. N-20.
Boyd. N-21. Mattagamon. O-13. Schoodic. U-17.
Brassua. H-17. Mattawamkeag. R-15. Sebago. D-33.
Cauquomogomoc. J-13.  Medybemps. W-R2, Sebeo. L-21.
Chamberlain. L-12. Millinokett. O-16. Seboois. P-12.
Chesuncook, L-14. Molechunkemunk. B-24, Beboosis. 0-20.
Churchill. K-11. Moosehoad. J-17. BSedgwick. Q-5.
Cleaveland. R-4. Moose Pond. K-24. ShaHow. K-12.
Clifford’s. V-22. Moostocmaguntic. C-24. Spencer. F-19.
Crawford, V-22. Motesentock. ~O-18. Spider. M-11.
Eagle Lakes, P-5. Mud. L-13. Squawpan. R-10.
Endless. N-19. Nickatous. 8§-22. The Five Lakes. M-8,
Fish River. 0-7. Pamedecook. N-17. Twin. O-17.
Glazier. M-4. Parmachene. B-22. Umbagog. A-25.
Grand. T-21. Pleasant. M-10. Upper. P-6.
Grand. V-18. Portage. K-13. Weld. E-25.
Heron. L-il. Portage. P-8. Winthrop. P-5.
Jo Mary. N-18. Preble. Q-5.
Jupior, T-20. Rangeley. C-23.

MASSACHUSETTS.
AlumP. K-17. Herring P.  X-35. Rand P. K-6.

Asnyconch P, F-18.
Assowompset P. P-31.
Billington Sea P. 0-35.
Brewer's P. K-4.

Cape Poge P. W-37.

Chanbunagungamauy P. M-

21,
Tresh P. 8-5.
Great. J-7.

Great Herring P. Q-35.

Great Quittacas P. Q-31.

Great South P. 0O-34,
Great Tisbury P. X-35,
Halway P. P-35.
Hammond P. W-6.

Agogebic. D-29.
Antoine. 1-33.
Beaver. G-12.
Beaver. J.10.
Big. M-6.

Big Clam. K-5.
Big Portage. V-11.
Big Sable. L-1.
Black. T-2,

Hummock P, Z-40.
Jamaica P. W-7.
Long P. P-31.
Means P. R-2.
Menemsha P.  X-.33.
Menomonee P.  B-19.
Mystic P. P-6.
Nippenicket P. N-30.
North P. D-14.
Noyes P. L-6.
Onota. F-3.
Pontoosuc P. F-4.
Pottopaug P. G-16.
Quaboag P. K-18.
Quinsigamond P. 1-22.

MICHIGAN.

Brevoort. V-32.
Brule. F-32.
Burt’s, C-9.
Carp. G-4.
Cedar, I-14.
Cheboygan. D-10.
Checagon. H-32.
Chippewa. N-6.
Clark. X-10.

" Devil's.

Reservoir P. P-28.
Reservoir P. V-6.
Reservoir P, W-1.'
Richmond P. G-3.
S8andy P. E-24.
Simpson’s P. P-33.
Six Mile P. K-3.
Spat P, 0O-8.

Spy P. R-5.
Squibnocket P. X-32.
Wachusett P. E-19.
Watuppa P. R-29.
‘White Hall P. J-24.

‘White Island P, Q-34.

Wiswall's P. V-3,

Clear. O-6.
Coldwater. Z-8.
Crooked. D-8.
Crooked. V-6.
Crystal. H-3.
Deer. J-25.
Deer. M-30.
Y-11.

East Betsie, I-5.

(4]
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Elk. H-6.
Fife. I-6.
George. M-7.
Glen. G-3.
Grand. E-13.
Grand Sable.
Grass. G-7.
Gratiot, I-24.
Gun. U-5.
Higging’. J-8.
Horse Head., O-7.
Horse Shoe. J-11.
Houghton. J-9,
Hubbard. H-13.
Independence. K-28.
Indian. X-6.
Intermodiate. F-7.
Ives, J-28.
Jordan. I.7.
Lakeville. 8-15.
Little. L-31.
Little Clam. K-5.
Little Sable. M-1.
Long, E-13,

Q-29.

Albert Lea.
Alexander.
Alley, J-29.
Awelia, G-24,

. Artichoke. D-25.
Ball Club. L-14,
Bass. N-14.

Battle. F-20.

Bay. M-19.

Bear, E-33.

Bear., K15,

Bear, N-36.

Bell, J-98,

Bemigji, H-12.
Benton, D.32.

Big Kandiyohi. H-98.
Big Marigo. Q-26.
Big Rice. M-16.

Big Stone. B-95.
Birch., T-11.

Birch Bark Fort. J-23.
Black Loon., H-36.
Bois Blane. y.9.
Boon. 1.8,

Boy. L-15.

Buffalo, F-16.
Buffalo, N-33,
Cannon. Q-32,

0-36.
J-20.

Long. H-4.
Manistique.
Marble. Y-7.
Michigamme. 1-29.
Milakokia. 7T-32.
Mille Coquins. T-31.
Monastique. P-32.
Mosquito, I1-23.
Moss. 0-33.
Mountain. I.27.
Mud. N-3L

Mud. Y-31.
Mullett’s. C-9.
Mushrat. K-7.
Muskegon. Q-1.
North Manistique.
Otsego. G-8.
Otter. G-27.
Paw Paw., W-2
Perch. F-30.
Pore Marquette. M-1.
Pine. E-7.

Pine. J-13.

Pine. J-27.

§-3L.

8-31,

MINNESOTA.

Carlos. G-%2.
Cass. K-13.
Cedar. I-25.
Cedar. 1-35.
Ceodar, J-28.
Centre. 17-34,
Christiana. F-21.
Circle. 0-31.
Clear. H-36.
Clear, M-25.
Clearwater. L-206.
Qiitherall, 1-20.
Colton. E-16.
Coon. P-25.
Cora Bell. E-34.
Cormorant. C-17.
Cormorant, 1-22.
Crane. R-8.
Crooked, H-22,
Cross. L-17.
Cross, Q-22.
Dead. E-19.
Dead Coon. - C-31.
Deeor. M-13.
Detroit. E-17.
Dog. I-28.
Dora. N-31.
Eagle. F-21.

Platte. H-3.

Portage. G-26.
Portage. J-2.

Rice. P-5.

Rose. L-6.

Round. H-6.

Round. IL-4.

Rush, M-15,

Schuffer’s. XK-24.
Silver. J-29.

Siscowit. F-20.

South Arm Pine. E-7.
South Manistique. 8-31.
Spar. N-4. -
Spread Eagle.
Tawas, K-13.
Torch. G-25.
Torch Light. G-6.
Turtle. C-9.
Turtle G-11.
Walloon. E-7,
‘West Betsie. I-6.
White. P-1.

1-33.

Eagle. K-29.
Eagle. M-32.
East Battle.
Lden., J-25.
Elbow. E-22.
Elbow. G-15,
Ellen. G-23.
Ewmerson. J-33.
Emily. F-24.
Fishhook., H-186.
Flat. F-16.
Foot. H-27.
Fox. J-36.
Freeborn.
Geneva.
Goose, DP-24,
Grabam. F-35.
Green, I-26.
Griffin. D-25.
Gull. K-19.
Hanska. J-33.
Hart., D-26.
Hassel. I-25.
Hazard, H-28.
Hoight of Land.
Heonry, D-25.
Horon., H-35.
Hill, N-16.

G-R0.

N-35.
0-35.

¥-17.



64 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Homme Du. G-22,
Horse Shoe. F-31,
Hubert. L-19,
Ida, F-22.
Itasca. H-14.
Jennio. K-27.
Johanuna., G-25.
Kabekona. I-15,
Kaundiyohi. I-27.
Keottle. N-19.
Knifo, W-9.

Lac-qui-Parle. D-27.

LaCroix. T-8.
Lady Shoe. F-30.
Lady Slipper. F-30.
Leech. K-15. :
Leven., G-23.
Lida. D-18.
Lillian, H-28.
Little Rock, L-23.
Long. I-34.
Long. J-27.
Long. L-19.
Long. L-20.
Long. T-8.
McDonald. F-18.
Mary. I-33.

May Point, G-15.
Middle. 1L-32. -
Mille Lacs. N-20.
Miltona, G-R2.
Minpetonka, N-28,
Moose, D-24.
Moose. T-2.
Moss. J-14.
Mountain. R-2.
Mud. J-31.

Mud. K-27.
Mud. L-14. .
Nameuken. Q-7.
Nessawae, M-21.
Nett. P-9.
Neovada. H-26,
New Auburn. L-30.
Newfound. V-9.
North Fowl, U-2.
Norway, H-25.
Norway. J-17.
Ocheeda. F-36.
Oliver. D-26.

Barrows.. G-7.
Cypress Brake. G-8

Onamia. M-21,
Osakis. H-22.
Osoar. F-23.
Otter., J-28.
Otter Tail. I'-19.
Ozatanka. L-35.
Pearl. K-25.
Pelican. E-17.
Pelican. E-21,
Pelican, K-15.
Pelican. K-18.
Pelican. M-26.
Pelican. Q-9.
Pepin. S-32.
Pipe. (G-18,
Pine. J-17.
Pine, P-20.
Pokegama. 'M-15.
Pokegama. 0-22.

Pommme de Terre. D-21.

Porch. Q-17.
Ramsey. G-30.
Red. D-10.
Red. H-9.
Red Rock. E-23,
Reno. G-23.
Rice. G-13,
Rice. J-21.
Rice. N-33.
Rice, 0:19.
Rice. 0-35.
Rock. D-32.
Rock. E-16.
Round. G-15.
Round. G-36.
Rush, F-19.
Rush. P-23,
Sand. G-30.
Sandy. O-17.
Sandy Point. R-7.
Sarah., LE-33.
Sauk. I1-23.

Seven Beaver. U-13.

Shakopee. F-27,
Bhaokatan., C-31,
Bhell. G-16.
Shetak. TI-33.
Bilver. L-30,
Silver, N-34.

MISSISSIPPI.

Ellis. T-4.

Slamano. J-20.
South Fowl. U-2.
Spider. M-13.
Spirit. E-18,
Spunk. J-24.
Star. D-18.
Straight, H-16.
Sturgeon. R-19.
Sugar. L-25.
Summit. E-35.
Swan, J-22.
Swan. J-30.
Swan. K-.32.
Swan. P-14,
Talcot. F-34.
Tamarac., F-16.
Ten Mile. D-21.
Tetonka, N-32.
Timber. L-31.
Titlow. L-30.
Toad. G-16.
Toqua. B-24.
Traverse. B-23.
Trout. O-13.
Tuffs, N-31.
Turtle. E-20.
Tuttle. J-36.
Twin., F-14,
Twin. N-36.
Two River. K-23.
Tysons. F-30.
Upper Rice. H-13.
Vaoanga., H-27.
Vermillion. T-10.
Waconda. M-28.
Wapaug. 0-13.
Westport. H-23.
Whipple. F-24.
‘White Earth. F-15.
‘White Fish. L-17.
White Oak. R-19,
Wild Rice. T-16.
Willow., F-28.
Willow. H-32.

Winnibigoshish, L-13,

Woman. L-16.
Wood. F-29,
Woodpecker. F-25.
Yankton. E-32,

Goose. G-7,

(6]
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Niccormy. W-24.

‘Ashley. H-5.
Dry. E-28,
Clear. F-15.
Dods. G-14.
Fresh Water. H-10.
Pelican. F-14.
Alkali. C-14.
Alkali. B-3.
Alkali. O-8.
Bigler. A-13.
Boulder. A-4.
Carson. TF-12.
Central. A-4.
Crook. A-2..
Duck. C-10.
Duck. V-6.
Duck. V.15,
Fish, 0-15.

Forty Nine. A-3,
Franklin. 8.8,
Goshute. V-9,

Aker’s, N-6.
Angle. N-29,
Ashuelot., ¥-26.
Ayers. M-93.
Baboosie, K-29,
Back, X-4.
Bacon. F.-95,
Bagley. 124,
Baptist, G-23,
Barden. F-gg,
Bark Plains, 1-25.
Bear. .95,
Bear. N.u2,
Bear Camp, L.18.
Bear Hill. L.27,
Beard’s, J.9,
Bleke, M.95.
Blakes. J.11,
Bliss. E-19,
Blue, N.17.
Bodges. 0-28,
Bog. I.15.

8. Mis. 46—5

MISSOURI.

MONTANA.

Flathead. G-7.
Grizzly Bear. I-14.

NEBRASKA.

Raymond. G-10.
Saline. H-G.
Shallow, F-15.
Steever. G-10.

NEVADA."

Harden. G-3.
High Rock. C-5.
Honey., D-12.
Hot. F-2.
Humboldt. F-10.
Little Fish. O-14.

Mahogany Timber. D-3.

Massacre. B-3.
Middle. B-3.
Mineral Hill. N-8.
Mirage. E-10.
New Year. A-2.
Pahranagat. T-21.
Pyramid. B-9.
Reservoir. W-20.

NEW HAMPSHIRE.

Bog. I-22.
Bolster. F.27.
Bow. N-25.
Bowen., L-3. .
Bowker. F-30.°
Bowser. 0-22.
Brackets. G-17.
Bradfort. G-26.
Bread. F-28.
Brindle. M-24.
Buck., L-3.
Bullet. G-31.
Cab. N-29.
Carr. M-4.
Cass, E-31,
Cedar. M.9.
Center. F-27.
Centre. G-28.
Chacorna, M-17.
Chapman. E-27,
Chase. I-27.
Cherry, K-11.

LAKES OF THE UNITED STATES.

Red Rock. X-16.

I-21.
I-11.

Swan.
Upton.

Ruby. 8-9.
Silver. A-11.
Snow Water. U-6.
Soda. A-10.
Soda. E-11.
Summis. D-4.
Swan. A-I11.
Tahoe. A-13.
Toshepa. M-9,
‘Walker., F-15.
‘Washoe., B-12.
West. B-3.

Winnemucca. C-9.

Cheshire. G-30.
Chestnut., M-25.
Clapp. F-29.
Clarkesville. L-4.
Qlark's. G-19.
Clark’s. N-29.
Clement. I-25.
Clough. K-24.
Colby’s. J-29.
Cold. E-25.
Coldrain. N-23.
Connoctiout, M-3.
Contention. G-26.
Converse. E-27.
Cook. N-18.
Cook’s. 0O-2L.
Corner. M-8.
Country. 0-29.
Cragin. J-29.
Cranborry. L-7,
Crany. I-26.
Crookett, K-24.

65
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-21.
1.-30.

Crystal.
Dahrah,
Danforth, O-17.
Danforth’s. N-18,
Davis, N-17.
Dead River. M-10.
Diamond. M-5.
Dishwater. M-20,
Dong. E-26.
DPuck. H-24.
Dudley.  1-26.
Dumimner, M-8,
Lagle, H-23.
Lagle. J-14.
Lastman's, 1022,
Fatou. M-25.
Leho, J-14.
Elbow, I-16.
Elliott. N-17,
Ellsworth, J-18.
Lmerson,  G-31.
Estman.  G-17.
Fzekiel’'s. N-30.
Perrin. 127,
Tloteher. 1725,
Plint. K-31.
Yorest, K-23.
Tourth., M-1.
Garland.  N-20.
Gastin, E-26,
George.  (-21.
Gile.  H-24.
Gilman’s, 1525,
Gihnan’s.  N-22.
1°-30.
Glen. I-17.
Gloose, 1528,
Goose.  F-19.
Gordon, I-15.
Gorham, J-27.
Goss.  M-30.
Gould., H-28.
Governor’s, E-23.
Gov’s, 1-26.
(irafton. G-21.
Grassy. G-31.
Great, J-24.
Great.  0-29.
Great Ease.
Great Hill,
Great Turkey.
Greeley. K-16.
Greggs. G-27.
Guinea. L-18.
Gumpas. L-31.

r-21.
M-17.

K-26.

Hale. G-21.
Half Moon.
1{alf Moon.
Half Moon. N-23.
Half Moon. 0-29. .
Harts. G-20.
Haunted. I1-28.
ITead. M-10.
Hedge Hog. F-25.
Hinman. L-27.
Hoar. I-31.

Horse Shoe. I1-23.
Horse Shoe. K-25.
Howe's. L-14.
Humphrey’s.
Indian. C-30.
Indian. G-17.
Island. G-26.
Island. G-27.
Island. K-12.
Island. M-31.
Island. N-30.
Jackson, J-20.
Joo English. K-29.
Jonathans. K-8,
Kolley. H-16.
Kexar. G-24.
Kilburne. C-30.
Kimbhall. O-15.
Kimball’s, K-27.
Kity Tity. N-30.
Knight's. N-21.
Knowles. N-17.
Ladd. L-5.
Lakin’s. J-30.
Lakin’s. I.-27.
Lily. C-30.

Lily. D-27.

Lily. E-21.

Lily. G-18.
Limo. X-6.
Line. G-18.
Little. K-20.

F-26.
G-21.

D-30.

Little Diamond. M-5.

Little Squam. J-19.
Little Sunapce.
Littlo Turkoey.
Long. 1-26.
Long. G-30.
Long. H-24.
Long. H-25.
Long. I-24.
Long. J-12.
Lony. J-25.
Long., K-27.

K-26.

Q-23.

K-31.
0-17,
0-25.
0-29,
H-2¢6.
1-18.
J-16.
M-23.
0-28.

Long.
Long.
Long.
Long.
Loon.
Loon.
Loon.
Loon.
Loon.
Lougee. M-24.
Lowells. 0O-22.
Lower Baker.
Lower Beech.
Lower Hill, TI.-27.
Lubbard. J-17.
Lucus. N-26.
McCatehin, G-18.
Mareh’s. N-22.
Marshall, 1E-24.
Mascomy. F-20.
Massabesic. M-28.
May. PP-25.
Meadow, I8-31,
Mendams. 0-26.

G-17.
N-20.

* Morrymeeting. 0-22,

Messers, G-23.
Millen. ¥-26.
Miller. 1-21.
Millsfiold, M-7,
Milton Threo.
Mink. I:14.
Mitchell’s. 1D-25.
Moddy. M-27.
Monadnock. G-29.
Moody. H-22.
Mooso. L-3.

Mooso. L-5.

Moose. M-8.

Morrill., K-24.
Mount William. I-27.
Mountain. O-14.
Mud., G-20.
Munn. M-7.
Muusonville.
Newell, D-26.
New Found. 1-20.
Nipp. O-25.
Norris. G-19.
North.  1-25.
North. M-31.
North. N-28.
North Round.
Orange. G-21.
Ossipec. N-18.
Page's. N-1L

0-23.

127,

C-30.
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Pangewasset. K-21.
Parks. C-30.
Partridge. I-12.
Patanopa. J-31.
Pawtuckawa. 0-27.
Pea Porridge. O-17.
Peacock. J-¥5.
Peaked Hill. J-17,
Pearley. F-31.
Pequaket. N-16.
Perch. G-14.
Perch. K-18.
Porecy, L-9.
Perkins, 17-23.
Phillips. N-29,
Picrce. LE-27.
Pikes. M-9
Pinacle. XK-27.
Pleasant., H-23.
Pleasant. I-25.
Pleasant. I-20.
Pleasant, I.28.
Pleasant. 0-26.
Plummers.  J-21.
Pollard. I11-28.

Pond of Safoty. M-11.

Pool, 131,
Post, 1.18.
Potters. L-8.
Pout, G-18.
Pout. 1.-23.
Poverty, 1-22.
Pratvs. H 31,
Profile. 1-14.
Quincy. N-26.
Randlott. K-21.
Red I1ill. L-18.
Resorvoir. G-18.
Ricker, 0-24,
Roand. N-27.
Robertson. 0-17.
Robinson’s, L-30.
Rock, N-7.
Rockwood. E-30.
Rocky. G-18,

Buads, 1.7,
Culver's, 1,-3,
Green. Q..
Greenwood. Q-3.

Black. Q.s,
Boulder, J.7.

Rocky. G-18.
Rocky. J-31.
Rocky. L-23.
Round. C-30.
Round. M-3.
Round. M-22.
Russell. J-16.
Rust. N-21.
Sand. E-26.
Sandy. D-30.
Sawyer. L-27.
School. H-21.
Second. N-2.
Shaws. M-24.
Shaws. N-21. .
Shell Camp. K-23.
Shingle. M-27.
Showell. N-29.
Silver. N-18.
Sip. F-31.
Smarts. E-19.
Smith’s, F-26,
Smith’s. N-21.
Snow. K-25.
Sophy. M-1.
South. E-31.
South’s. IH-31.
Spaulding. K-30.
Spectaclo. 124,
Spectuocle. G-21.
Spectacle. 1-19.
Spoctacle. K-21.
Spofford. C-29.
Squam. K-19.
Stacy. F-26.
Station, .17-22,
Still.  I-8.
Stinson. I-18.
Stone. 15-26.
Stone. 1°-29.
Stonoc House. 0O-25.
Success. 0-9.
Sunapee. F-23.
Suncook, M-23.
Swanzey. E-30.

NEW JERSEY.
Hopatcong. M-7.
Long. K-4.

Morris. N-5.

NEW MEXICO.

Chico., N-15.
Dry Laguna. 8-20.

Swasey. O-18.
Tarleton. G-16.
Third. M-1.
Thorndike. G-30.
Tom. 1-25,

Tood. G-24.
Townsend. E-27.
Trio. L-B.

Trout. 1-26.
Trout. 1-27.
Trout. M-5.
Trout. N-18,
Tucker. H-24.
Turtle. F-18.
Turtle., K-25. .
Umbagog. O-7.
Upper. 1-25.
Upper Baker. G-17.
Upper Booech. N-20.
Upper Kimball, 0O-15,
Upper Shields. M-29.
Vickers. F-25.
Walker's, 0-16.
Warren. E-26.
Wash. N-29,
Woeeks., I1-22.
Wentworth. N-6.
Weston. K.30.
Wheelwright. P-26.
White. }-26.
White Oak. K-19.
White’'s, H-22.
Whitton. N-17,
Wild Goose. M-24.
Wilders. H-23.
Willand., P-25.
Willard’s. G-28.
Willey. N-24.
Winnipiseogee, L-21.
Woodmans. N-23.
Woods. G-15.
Woodward, E-28.
Wright. M-2,
Youngs. H-13.
Young’s. L-22.

Sucker. J-5.
Swartout’s, K-5.
Wawayanda. 0-3,

Horse. J-G.
Laguna. T-20,
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Laguna. S-2L

Laguna Colorado. A-10.

Laguna Negra. A-10.
Lake. B-11.

Albany. T-9.
Ampersand. V-8.
Au 8able. X-9.
Bear. T-8.
Beaver, U-11.
Beaver River. 8-10.
Big Clear. V-7,
Big Moose. T-10.
Big Otter. S8-11.
Big Sqoare. V-7,
Big Wolf. TU-8.
Bisbys. T-11.
Black. Q-6.
Black., T-22.
Black., W-13.

Blue Mountain. V-10.

Bonaparte. R-8.
Boreas. W-9.
Branch. V-6.

. Branetroth., U-10.
Brant. X-11.
Brautingbam. R-11.
Brinckerhoff. T-1.
Butterfield. Q-7.

- Canachagala. T-11.
Canadice. I-16.
Canandaigua. J-16.
Cassayuna. Z-13.
Catlin. V-9.
Catspaw. R-11.
Cayuga. M-16.
Cazenovia. P-15.
Chain. V-10.
Chamber. T-12.
Champlain. Z-6.
Chautauqua. B.19.
Chazy. X-5.
Chub. 8-12.
Cincinoati. R-12..
Clear. P-8.
Clear. T-7.
Clear. T-9.

Clear. U-6.
Clear. U-9.
Colby. V-7.
Conesus, I-16
Copake, Y-19.

Lake. U-6.
Lakes. K-6.
Perro. N-16.

NEW YORK.

Copper. 8§-11.
Cranberry. R-8.
Cranberry. T-8.
Crane. Y-10.
Cross. N-14.
Croton. Y-24.
Crystal. R-10.
DeBar. V-16.
Deer. 8-12.
Deer. T-12.
Deer River. V-6.
Delia. W-9.
Dry Timber. 8-10.
Eckford. U-10.

Eldred Round. T-23.

Elm, V-12.
Erie. B-16.
Fall. T-9.
Findley’s. B-19.
Fleotwood., V-7,
Follingsbys. U-8.
Forked. U-10.
Francis. U-9.
Francis. 8-10.
Friends. X-11.
Gardiners. R-7.
Garoga. U-14.
George. Y-1l.
Goodhue., J-19. .
Goose. U-12.
Grampas. U-9.
Grass. M-26.
Great. M-26.
Great. T-26.
Greenwood. V-24.
Gull. 8-12.
Hammonds. Y-10.
Handsome. U-9.
Harris, U-9.
Hemlock. I-16.
Henderson, W-9.
Herries. V-9.
Honeoye. J-16.
Howell. V-7,
Hyer. U-7.
Indian. R-8.

* Indian., T-7.

Powder., U-17.
Sinking Spring. J-7.
Soda Lakes. Q-25.

Indian, TU-11.
Indian. V-10.
Indian. V-1l.
Indian Field. T-23.
Ingraham. W-5.
Irondequoit. J-14.
Jenny. X-13.
Jones, W-7.
Jordan. U-7.
Josephine. U-9.
Kaggais. T-23.
Keuka, R-17.
Lake George. Y-11.
Lebanon. T-23.
Legiers. R-9.
Lewey. V-11.
Lime Kiln. T-11.
Little Schuyler, K-18.
Little Tupper. T-9.
Little Woodhull. T-12,
Livingston. W-13,
Lizzard. Y-10.
Long. L-25.
Long. T-7.

Long. T-21.
Long. U-12.
Long. V-9.

Loon. I-17.

Loon. X-11,
Lower Chateaugay. W-5.
MeKennies. W-7.
Masowepic. U-8.
Meacham. V-6.
Mill. V-14.

Mill Creek. W-12.,
Miok, W-12.
Mohegan. U-9.
Moon. Q-8.
Moose. T-11.
Moose., W-7,
Morehouse. U-14.
Mud. K-18.

Mud, T-9.

Mud. T-13.

Mud. W-6.
Mudturtle. U-7,
Nassau. Y-17.
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New. U-9.
New, W-12,
Newcomb. W-9,
Nicks. T-11.
North Moose, T-10.
Oneida. P-14.
:Onondaga. O-14.
Ontario. H-11.
Osgood. V-7,
Oswegatchie. S-9,
Oswegatchie. T-8,
Otisco. N-15.
Otsego. T-16.
Otter. - 8-11.
Otter. T-12,
Otter, U-7.
Owasco. M-16.
Paradox. X-10.
Perch, P-8,
Pharaob. Y-10.
Pine. 8-11.
Piseco. U-12.
Piwaket. V-9.
Placid, W-7,
Pleasant. U-14.
Pleasant. V-12,
Plumley, U-10.
Racket. U-8,
Ragged, W-5.
Rainbow. W-6.

Alligator. G-36.

Mattamuskeet, H:36.

Abert, U-20.
Christmas. V-22,
Diamond, Pp-15..
Guano. W-23.
Harney, R.95.

Balls, F-34.
Beach, H-36.
Big. M-34,

Big Brink. J-39.
Big Hickory. F-35.
Big Tink, H-37.
Conneaut, G-4.
Conueauttee. E-6.
Crookeq, I-32.
Crystal, H.34.

Duck Harbor. -36.

LAKES OF THE UNITED STATES,

Raquette. U-10.
Red. Q-8.

Rich. V-9,

Rock. T-9.
Rocky. U-9.
Ronkonkoma. J-26.
Round. S-12.
Round. U-9,
Round. U-12.
Round. V-7.
Round. W-12.
Round Pond. W-5.
Rowlins, U-7.:
Rugged. V-7,
Suint Regis. V-7,
Salmon., U-9.
Salmon. V-10.
Salmon. W-5,
Sampson. . X-6,
Sanford. W-9.,

* Saranac. V-8.

Saratoga. X-15.
Schroon. X-10.
Schuyler. S-16.
Seal. V-8,
Seneca. L-16.
Shallow. T-10.
Silver. G-16.
Silver. R-8.
Silver. X-6.

NORTH CAROLINA.

Pungo. @G-34.

OREGON.

Hot. H-29.
Malheur. R-26.
Odell. 0-16.
Silver. R-18.

PENNSYLVANTA.

Eich’s. K-36.
Elk. G-31.
Elk. H-26.
Elk. H-35.
Erie, B-4.
Grand. J-29.
Grassy. K-37.
Huuters, J-27.
Island. I-35.
Jones, I-35.
Knob. J-37.

Six Town. O-10.
Skaneateles. N-15.
Slim. U-9.

Slusk, X-6.
Smith’s. T-9.
Sonth., V-10.
Spring. M-14.
Spruce. U-12,
Squaw. T-11.
Stony. 8-10.
Stony. V-7.
Stony Creek. V-8,
Swan. M-26.

"Bweets. S9.

Tallow. V.10,

Taylor. X-6.

The Eight Lakes, T-11.
Thirteenth. W-11.
Transparent, T-12.
Trout. U-6.

Tuppers. U-8.

Upper. V-9.

Upper Chateangay. W-8.
Upper Saranac. V-7.
Waddell, U-9.
Wentworth, V-14.
West, Canada, U-11.
Whaley. Y-22.

White. 8-12.

Yellow. Q-7.

Scuppernong. G-35.

Summer, T-19.
Summit. Q-16.
Upper Klamath, V-14,
Whatumpa. R-24.

Lewis. J-27. )
Log Tavern. J-38.
Long. F-34.

Long. F-35.

Long. G-34.

Long. J-29.

Long. J-37.

Long. M-35.
Lopez. J-29.

Low. G-34.

Lower Woods. G-36.
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Marcy. H-32.
Miller. G-35.

Moses Wond., M-34.
Mud. J-39.
Newton. H-34.
Paupac. J-36.
Perch., J-37.

Perch. K-37.
Quaker. E-32.

-Almy Res. G-10.
Babceock’s P, V-4,
Barber’s P. P-10.
Beach P. N-4.
Beach P. O-8.
Bellville P, O-12.
Boon P. N-7.
Carr . L-10.
Chapman’s P. T-4.
Deep P. O-5
Easton’s P.  Q-19.
Georgiaville P. E-12.
Grassy P.  0-4.
Green Hi1 P.- T-9.
Herring P. B-7.
Hopkin’s P. N-8.

James PP, N-8.
Keeck I’.  E-G.
Killing P. 14,
Long P.  $-10.

Meshanticut L.  1-13.

Aqua Negra (salt). C-10.
Beaver., G-22.

Butler’s Spring (salt). D-9.
Caddo. X-14.
- Casa Amarilla

D.11.

Cedar. U-26.
Cora. E-11.
Cunningbams, D-13.
Dew Drop. E-13.
Dewey. G-11.
Tork of Silver.
French’s. 15-13.
I'resh Water. C-10.

(alkali).

V-14.

Gnadalupe (salt). A-17,
Guathries. E-13
Hunt's (salt). C-10.
Julin. F-10.

Alkali. F-24.

Bear, O-3.

Fank. M-17.
Great Salt. H-7.

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Rocky Hill. J-38.
Roots. J-37.
Sand. J-36.
Sandy. J-5.
Saw Kill. J-39.
Schauffs, K-38.
Silver. E-32.
Sly. I*-35.

RHODE ISLAND.

Mishnock P. L-9.
Moresfield Res. Q-12.
Moswansicut P.  1°-10.
Nonguit P. 0-22.
Olney P.  E-14.
Pascoag Rés. G-G.
Pasquiset P.  8-9.
Pawawget P, U-7.
Place Res. D-b.
Point Judith P.  8-12.
Ponegausctt Res. E-5.
Quicksaud P.  P-23.
Quidnick Res. K-7.
Quonochontang .
Sachems P.  Y-10,
Salt P.  Z-10.
Sandy P. M-23.
School House P. T-8.
Sherman P, P-11,
Simmon’s Res. G-11.
Slack Res. F-11.

TEXAS.

Laguna Cuates. E-13.

Laguna de la Madre. Q-33.

Laguna Ombliga (salt).
E-13.

Laguna Quemada (salt).
C-11.

Laguna Rica (salt). D-13.

Laguna Sabivas (alkali).
D-14.

Laguua Tahoka (salt). 1E-13.

Lagunas. C-11.

Lagunas Coronadas.

La Milerte. E-15.

Lebo’s. D-10.

Ojo Blanco. I-13.

Peck’s Spring (salt). B-17.

Pelican., W-24.

Phantom. A-18.

UTAH.

L-8.
G-23.
H-24.

U-6.

D-12.

Hot Spring.
Little Salc.
Panquiteh.
Rush, F-23,

[12]

Sugar. H-6.
Teedyusoing. K-38.
Twelve Mile. K-37.
Upper Woods. F-36.
Weskolang H-37.
West. J-29. -
White Oak. G-35.
Wrighter. F-35.

Smith & Sayles Res. E-7.
Sneech P. B-14.
Statford’s . L-23.
Stillwater Res, D-11.
Sucker P, C-7.
Tippecancett P. M-4.
Truston P, T-11.
Tucker’s P.  S-11.
Upper P.  S-13.
Wallam P, A-4.
Warwick P.  J-15.
Watchaug P. T-6.
Watorman Res. E-10.
Woenscott Res. 1:13.
Westconnaug Res. 1.7,
Wilson Res. B-5.
Worden’s P. R-10.
Yawcoo P. P-10.
Yawcoog P. P-4,

Sabine, Y-22.
Salt. A-10.

Salt. A-11.

Salt. C-9.

Salt. C-10.

Salt. C-18.

Salt. D-14.

Salt. D-15.

Salt. D-15.

Salt. E-17.

Salt Lakes Valley.
Shafter's (alkali).
Silver. U-14.
Soda. A-9.
Soda. A-16.
Springs. D-11,
Vietes. C-10.

A-17.
C-15.

Rush. I-10.
Sevier. F-18.
Utah. M-12,
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Aliston. D-22.
Beautiful. K-9.
Berlin, I-14.
Bowbsee. D-20.
Center. O-8.
Curtis. J-12.
Dunmore. 1-17.
East Long. K-11.
Echo.. N-6.
Eligo. K-9.
Elmore, J-10
Fairtleld. F-6.
Fairleo, L-17.
IPairles. M-16.

Black. G-13.
Chellan, P-8,
Dwamish, J-10.
Ettas, V.8.
Hays. U-12.
Isabella, G-12.

Atking, H-9.
Balsam. C-13.
Bear, .19
Beaver. R-13.
Boaver Dam. D-13.
Beaver Dam. Q-23.
Big. M-10.

Big Sand. D-11.
Birch, R-13.
Bladdoer. 1.9.
Bone., (-13.
Chetac. G-12.
Clam. (-12.

Court Oreilles. G-11.

Crab, N-10.
Crop. 1I-10,
Desert, P-10,
Eagle, P-11.
Eau Claire. G-9.
Teunce, M.11.
Fish, 1233,
Fisher. §.11.
Flambeau, 1.-11.
Flat, .o,
Four Milo. N-17.

Bridgers. 1.5,
Cooper’s, R-16,

VERMONT.
Iranklin, G-5.
Glen. D-20.

Hinesburg., E-11.
Holland. 0-6.
Hortonia. D-19.
Hosmer. K-8.
Island. O-7.

Joes. L-12.

Long. I-7.

Long. L-9.
Momphremagog. L-4.

Nelson. K-10. °
Nichols. X-10.
North., J-8.
VIRGINIA.
Drammond. X-42,
WASHINGTON.

Kacheso. M-11.
Klesllum. N-11.
Masons. 1-11.
Owhap. J-13.
Quinaiult. 13-10.
Sallies. V-11.

. WISCONSIN.
IFox. Q-23.
Goenova, R-28.
Green. P-22.
Grindstone, I7-11.
Herborts. J-9.
High. N-10.
Island. M-10.
Kaugaroo. X-15,
Koyes. S-11.
Koshkonong. Q-206.
Lilly. Q-13.
Little Bear. I3-12.
Long. H-9.
Lourd. O-10.
Mendota. 0O-25H.
Minnesuing. D-28.
Mud. E-11L.
Muskego. T-R0.
Namokagon. H-29.
Nebagamain,  F-28,
Nokwebay. 1U-14.
North Pelican. P-12.
Pelican. P-13.
Popin. C-18.
Picawa, 1-22,

WYOMING.

Heart. C-4.
Madison, C-3.

LAKES OF THE UNITED STATES.

Parker. L-8.
Pensioners. N-6.
Salem. M-5
Seymour. N-G.
Shelburne. D-11.
South. J-8,
Stones. 1.-8.
Sucker. 15-30.
Sunset. C-19.
Walkor’s. J-G.

Wallingford, 1°-23.
Woells Rivor., 1.-13.

Willonghby. N-7.

Salt. R-12.
Samamish, J-10.
Samish, J-5.
Taunway. J-13,

Wenatshapan., N-S,

Whatcom, J-d.

Pickorel, 0-14.
Pine. Q-12.
Plum. O-11.
Potter. 0O-11.
Poygan. Q-20.
Rat. Q-13.
Ricl’s. Q-13.
Round. C-13.

Sand.  1.-10.
Saund. Q-13.
Shawano. 1R-16.

Siskowif. G-7.

Spread Eagle.  T-11.

Stone.

Q-13.

Sugar Cane.  O-11.

Summit., -12,
Swamp. M-10.
Tomahawk. M-11.
Trout. N-10.
Twin, P-10,
Upper Saint Croix,
Webbs, D-10.

Whito IMish.  D-10.

Winnobago., 8-21.

Yollowstone, D-3,

71
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INDEX.

Abert. U-20. Oreg.
Agogebic, D-29. Mich.
Alapopka., S8-18. Fla.
Aker’s. N-6. N.H.
Albany. T-9, N.Y.
Albert. U-19. Dak.
Albert Lea. 0-36. Minn.
Alexander. J-20. Minn.
Aliston. D-22. Vt.
Alkali. L-11. Cal.
Alkali. B-3. Nev.
Alkali. C-14. Nev.
Alkali. O-8. Nev.
Alkali. F-24. Utah.
Allaguash, J-12. Me,
Alley. J-29. Minn.
Alligator, G-35. N.C.
Alligator. U-20. Fla.
Almy Res. G-10. R.I
Alum P. K-17. Mass.
Amelia. G-24. Minn.
Ampersand, V-8, N.Y.
Andes. R-25. Dak.
Angle. N-%9. N.H.
Amne. H-5, Cal.
Antelope. M-5. Dak.
Antoine. I1.33. Mich.
AI"t-horp. S.24. Fla.
Aqua Negra (salt). C-10, Tex.
Ariana. R-20. Fla.
Arrow Wood. P-8, Dak.
-Arthur, J-15. La.
Artichoke, D-25. Minn.
Ashby, U.16. Fla.
Ashley, H-5. Mont.
Ashuelot, F95. N.H.
Asnycouch P, F-18. Mass.
Assowompset P. P-31, Mass,
Atking, H-9. Wis,
Attoan, F-18. Me.
AuBable. x.9., N.Y.
Ayers, M-23. N.H.
Bubcock's P, v.4, R.I
Baboosie, K29, N.H.
Back. x.4. N. m.
Bucon, p.g5. N.H.
[16]

Badger. I-3. Iowa.
Bagley. 1-24. N.H.
Ball Club. L-14. Minn.
Balls. ¥.34. Pa.
Balsam. C-13. Wis.
Bancroft. A-15. Iowa.
Bantam. G-5. Conn,
Baptist. G-23. N.H.
Barber’s P, P-10.. R,I.
Barden. F-26. N. H.-
Bark Plains. K-25. N.H.
Barrows. G-7. Miss.
Baskahegan. U-18. Me,
Bass. N-14. Minn.
Battle. I-20. Minn,
Bay. M-19. Minn.:
Bayou Pierre. F-5. La.
Beach. H-36. Pa.
Beach P. N-4. R.L
Beach P. 0-8. R.I.
Bear. X.36. Idaho.
Bear. M-3. Me.

Bear, I-33. Minn.
Bear. K-15. Minn.
Bear. N-36. Minn.
Bear. 1-25. N. H.
Bear. N-22, N, H.
Bear, T-8. N.Y.

Bear. 0-3. TUtah.
Bear. E-12. Wis,
Bear Camp. L-18. N.H.
Bear Hill. L-27. N. H.
Beard’s. J-28. N. H.
Beauclair. S-17. Fla,
Beautiful. K-9. Vt.
Beaver. G-12. Miol.
Beaver. J-10. Mich.
Beaver. U-11. N.Y.
Beaver. (G-22. Tex.
Beaver. R-13. Wia, |
Beaver Dum, D-13. Wis,
Beaver Dam. Q-23. Wis,
Beaver Lako. E-7. Ind.
Beaver River. 8-10. N.Y.
Bell. J-28, Minn.
Bellville P. 0-12. R.I,
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Bemidji. H-12. Minn.
Benton. D-32. Minn.
Berlin. I-14. Vt.

Big. V-5. Ark.

Big. L-30. Il.

Big. V-2L. Me.

Big. M-6. Mich.

Big. M-34. Pa.

Big. M-10. Wis.

Big Brink. J-39. Pa.
Big Clam. K-5. Mich.
Big Clear. V-7. N.Y.
Big Hickory. F-35. Pa.
Big Kandiyohi. H-28. Minun.
Big Marine. Q-26. Minn.
Big Moose, T-10. N.Y.
Big Otter. 8-11. N.Y.
Big Portage. V-11. Mich.
Big Rice. M-16. -Minn.
Big Sable. L-1. Mich.
Big Sand. D-11. Wis.
Big Square. V-7. N.Y.
Big Stone. W-16. Dak.
Big Stone. B-25. Minn.
Big Tink. H-37. Pa.
Big Wolf. U-38. N.Y.
Bigler. -K-10. Cal.
Bigler.” A-13. Nev.

Billington Sea P. 0-35. Moss.

Birch. T-11. Minn,
Birch, R-13. Wis.

Birch Bark FFort, J-23. Minn.
Bisbys. T-11. N.Y.
Bistinean. G-4. La.
Black. I-6. La.

Black. N-8. La.

Black., T-2. Mich.

Black. Q-8. N. Mox.
Black. Q-6. N.Y.

Black. T-22. N.Y.
Black. W-13. N.Y.
Black., G-13. Wash,
Black Loon. H-26. Minn.
Bladder. 1-0. Wia,
Blake. M-25. N.IL
Blakes. J-11. N.H.
Bliss. E-19. N.H.

Blue. I-4. Iowa,

Blue. N-17. N.IH.

Blue Mountain. V-10. N.Y.
Bodeau, F-2. La.
Bodges. 0-26. N.IL

Bog. I-15. N.H.

Bog. I122. N.1L

Bois Blanc. U-9. Minn,

Bolster. F-27. N.H.
Bombsee. D-20. Vt.
Bonaparte. R-8. N.Y.
Bone. C-13. Wis.
Boon. I-28. Minn.
Boon P. N-7. R.L
Boreas. W-9. N.Y.
Borgne, V-15. La.
Boulder. A-4. Nev,
Boulder. J-7. N. Mex.
Bow. N-26. N.H.
Bowen. L-3. N.H.
Bowker. ¥-30. N. H.
Bowser. 0-22. N. H.
Boy. L-15. Minn.
Boyd. N-21. Me.
Brackets. G-17. N. H.
Bradfort., G-25. N. H.
Branch. V-5, N.Y.
Branetroth. U-10. N.Y.
Brant. X-11. N.Y.
Brantingbam. R-11. N.Y.
Brassua. H-17. Me.
Bread. ’-28. N. H.
Breevort. V-32. Mich.
Brewer’s P. K-4. Mass.
Bridger's. E-5, Wryo.
Brinckerhofl. 1-1. N. Y.
Brindle. M-24. N.IL
Brule. 17-32. Mich.
Bryant. R-15. Fla.
Buck. I-3. N.I.
Budd’s. L-7. N.J.
Buena Vista., M-22. Cal.
Bufinlo. 1%-16. Minn,
Buffalo. N-33. Minu.
Buffum. R-22. Fla.
Buaford. U-H. Ark.
Bullet. G-31. N. 1L
Burt’s. C-9. Mich,
Butler. S-19. Fla.

Butler's Spring (salt). DY, Tex.

Butterfield. Q-7. N.Y.
Cab. N-20. N.H.
Caddo. XE-2. La.
Caddo. X-14. Tex.
Caillou. R-18. La.
Cairo. G-18. lowa,
Calmmet. X-6. Il
Cauvachagala. T-11, N.é&.
Canadice. I-16. N.Y.
Canandaigua. J-16. N.Y.
Canhisnia. G-15. La.
Cannisnia. 1*-4. La.
Cannon. O0-32. Minn,

[16]
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Cape Poge P. 'W-37. Mass.
Carlos. G-22. Minn,
‘Carp. G-4. Mich.

Carr. M-4. N. H.

Carr P. L-10. R.L
Carson. I-12, Nev.

" Carson’s. V-7. Ark.

Casa Amarilla (alkali). D-11. Tex.
Cass. K-13. Minp.
Cass. E-31. N.H.
Cassayuna. Z2-13. N.Y.
Castego., 0-23. Cal.
Catahoula. L-8. La.
Catlin. V-9« N.Y.
Catspaw. R-11. N.Y.
Cauquomogomoc, J-13. Me.
Cayuga. M-16. N.Y.
Cuzenovia. P-15. N.Y.
Cedar. J-6. Ind.

Cedar. I-14. Mich.
Cedar. 1-25. Minn.
Cedar., I-35. Minn.
Cedar. J-28. Minn.
Cedar. M.9, N, H.

Cedar. U-26. Tox.
Center, F-27. N.H.
Center. 0-8. Vt.
Centrul. A-4. Nov.
Centre. 1-34. Minn.
Contre. G-28. N. H.
Chacorua. M-17. N. H.
Chain. Vv-10. N.Y.

- Chalo Apopka. P-17. Fla.
Chamber. T-12. N.Y.
Chawberlain. L-12. Me.
Chzunplain. Z-G. N.Y.
Chapman, E-27. N. H.
Chapman’s P. T4. R. L
Charles. I-14. La.

_ Chase, 197, N. H.

Chaubuuu-gungumnug P, M-21. Mass.

Chautauqua. B-1b. N.Y.
Chazy, X.5. N.Y.
Cheboygan, D-10. Mich.
Checagon. H-32. Mich.
Chedi. g-14. Dak.
Chellan. p.g, Wash,
Cherry, K.11. N, H.
Cheshire. "G-30. N.H.
Chestnut, M-25. N. H.
Chesuncook, L.14. Me.
Chetac, G-12, Wis.
Chicot, 0-14. La.
Chico, N-15. N, Mex.
Chilq, T-24. Fla.

Chipola. D-10. Fila.
Chippewa. N-6. Mich.
Christiana. F-21. Minn.
Christmas, V-22, Oreg.
Chub. S-12. N. Y.
Churchill. K-11. Me.
Cinocinnati. R-12. N. Y.
Circle. 0-31. Minn.
Clam. C-12. Wis.
Clapp. F-20. N.H.
Clark. X-10. Mich.
Clarkesville, L-4. N, H.
Clark’s. G-19. N, H.
Clark’s. N-20. N.H.
Clay. T-24. Tla.
Clear. W-5. Ark.

Clear, D-10. Cal.
Clear. H-1. Cal,
Clear. K-11. Cal.
Clear. C-20. Iowa.
Clear. E-11. Towa.
Clear. 0O-6. Mich.
Clear. H-36. Minu,
Clear. M-25. Minn.
Clear. ¥-15. Nebr,

Clear. P-8. N.Y.
Clear. T-7. N.Y.

Clear. U-6. N.Y.
Clear. U-9. N. Y.
Clear. T-9. N.Y.
Clearwater. L-26. Minn
Cleaveland. R-4. Me.

Clement. I-25. N. H.
Clifford’s. V-22. Me.
Clitherall. 120, Minn,
Clough. K-24. N, H.
Cwur d’Alene. TI'-9. Idalo.
Colby. V-7. N.Y.
Colby’s. J-29, N. H.
Cold. E-25. N. H.
Coldrain. N-23, N. H.
Coldwator, Z-8, Mich.
Colton., 1E-16. Minn.
Conesus. 1-16. N. Y.
Conneaut. G-4, Pa.
Conneautteo. 13-5. Pa.
Connecticut. M-3. N, H.
Conteution. G-26. N. 1.
Converse. E-27. N. H.
Conway. T-19. Fla.
Cook. N-18. N. H.
Cool’s, 0O-21, N.H.
Coon. P-25. Minn.
Cooper’s. R-16. Wyo.
Copake. Y-1U. N.Y,

()
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Copper. 8-11, N.Y.
Cora. E-11, Tex.

Cora Bell. E-34. Minn.
Cormorant. C-17. Minn.
Cormorant. E-22. Minn,
Corner. M-8. N. H.
Country. 0-29. N. H.
Court Oreilles. G-11. Wis,
Crab. N-10. Wis.
Cragin. J-29. N.H.
Cranberry. L-7. N.H.
Cranberry. R-8. N.Y.
Cranberry. T-8, N.Y.
Crane. K-1. Cal
‘Crane. T-24. Fla.

Crane. R-8. Minn.
Crane. Y-10. N.Y.
Crany. 1-26. N.H.
Crawford. V-22. Me.
Crescent. M-14, Cal.
Crook. A-2. Nev,
Crooked. D-8. Mich.
Crooked. V-6. Mich.
Crooked. H-22. Minn.
Crooked. I1-32, Pa.
Crookett. K-24. N. H.
Crop. -H-10. Wis.
Cross. E-3. La.

Cross. L-17. Mibn.
Cross, Q-22. Minn.
Cross. N-14. N.Y.
Croton. Y-24. N. Y.
Crystal. B-18. Iowa.
Crystal. H-3. Mich.
Crystal. F-21, N. H.
Crystal. R-10. N. Y.
Crystal, H-34. Pa.
Culver's. L-3. N.J.
Cunninghawm’s. D-13. Tex.
Curtis. J-12. Vt.
Cypress. E-8, Fla.
Cypress. T-21. Fla.
Cypress Brake. G-8. Miss,
Dabrah. L-30. N, H.
Danforth. 0-17. N. H.
Danforth’s. N-18. N. H.
Davis. N-17. N. H.
Dead. E-19. Minn.
Dead Coon. C-31. Minn,
Dead River. M-10. N. H.,
De Bar. V-16. N, Y.

De Corde. Q-18. La.
Deep. Q-12. Fla.
Deep P. 0-56. R. I
Deer. J-25. Mich.

A}

Deer. M-30. Mich.
Deer. M-13. Minn.
Deer. 8-12. N. Y.
Deer. T-12. N.Y.

Deer River. V-6. N.Y.

De Lacy. X-26. Idaho.
De Lancey. R-14. Fla.
Delia. W-9. N.Y.
Delta. J-3. Cal.

Des Allemands. S-16. La.
Desert. P-10. Wis.
Detroit. E-17. Minn.
Devil'a. Q-5. Dak.
Devil’s, Y-11. Mich.
Dew Drop. E-13. Tex.
Dewey. G-11. Tex.
Diamond. M-6. N.H.
Diamond. P-15. Oreg.
Dishwater. M-20. N.H,
Dods. G-14. Nebr.
Dog. 1-28. Minn.
Dong. E-26. N.H.
Dora. N-31. Minn,

"Doten. F-1. Cal.

Drummond. X-42. Va.
Dry. P-23. Cal :
Dry. Q-22. Cal.

Dry. Q-23. Cal.

Dry. R-21l. Cal

Dry. R-22. Cal.

Dry. 8-24. Cal

Dry. T-22. Cal

Dry. W-25, Cal.

Dry. X-24. Cal.

Dry. O0-8. Kans.

Dry. J-8. Dak.

Dry. E-28. Mont,

Dry 8alt. L-22. Cal.
Dry 8alt. Q-21. Cal.
Dry Salt. 8-18. Cal.
Dry Salt. §-19. Cal.
Dry 8alt. W-19. Cal.
Dry Lagnna. 8-20. N. Mex.
Dry Timber. 8-10. N.Y.
Duck. C-10. Nev.
Duck., V-6. Nev.
Duck., V-15. Nev.
Duck. H-24. N. H.
Duck Harbor. G-36. Pa.
Dudley. I-26. N. H.
Dummer. M-8. N. H.
Dunmore. E-17. Vit.
Dunns. 8-14. Fla.
Dwamish, J-10. Wash,

~Dysons. I-4, IlL

[18]
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Eagle. I-5. Cal.
Eagle. C-18, Iowa.
Eagle. F-2l. Minn,
Eagle. K-29. Minn.
Eagle. M-32. Minn,
Eagle. H-23. N. H.
‘Eagle. J-14. N. H.
Eagle. P-11. Wis.
Eagle Lakes. P-5. Me.
Eagson. K-3. Cal.
East Battle, (-20. Minn,
East Betsie. I-5. Mich.
East Long. K-11.
Eagt Okoboji. A-10. Iowa.
Easstman’s. F-92. N.H.
Easton’s P. Q-19. R. 1.
Eaton. M-25. N. H.
Eau Claire. G-9. Wis,
- Echu, K-11. Cal
Echo. J-14. N. H.
Echo. N-6. Vi
Eckford. U-10. N.Y.
Edon, J-25. Minn.
Eich’s, K-36. Pa.
Elbow, E-22. Minn.
Elbow. G.15. Mion.
Elbow. I.6. N. H.
Eldred Round. T-23. N.Y.
Eligo. K-9. V. .
Elizabeth, '0-23. Cal.
Elk. (.11, Iowa.
Elk. H. Mich.,

Elk, @.31. Pa.

Elk, H-26. H-35. Pa.
Ellen, @-23. Mion.
Llliott, N-17. N. H.
Ellis. T4, Miss.
Ellsworth, J-18, N. H.
Elm, E-19. Towa.
Elm. v.12, N.Y.
Elmore, J-10. V.
Emerson. J-33. Minn.
Emerson, G.31. N. H.
Enily, F.4. Minn.
Endless. N-19, Me.
Euglish. 1.6, Ind.
Erie, B-16. N.Y.
Erie. B4, pg,
Estman, (.17, N. H.
Ettas. V.8, Wash.
Euatig, S-17. Fla.
Ezelkiers. N30, N. H.
Fairfield, F.g, vt
Fairlee, L-17. V.
Fairlee, M-16, Vt,

INDEX. (ki ‘

Fall. H-4. Cal

Fall. T-9. N. Y.
Fallen Leaf. K-10. Cal.
Fence. M-11. Wis.
Ferrin, I-7. N. H.
Fields. R-16. La.
Fife. I-6. Mioh.
Findley’s, B-19. N. Y.
Fish, O-15. Nev.
Fish. F-11. Wis.
Fish River. 0-7. Me.
Fisher. 8-11. Wis.
Fishhook. H-16, Minn,
Flambeau. L-11. Wis.
Flat. W-56.  Ark.
Flat. F-16. Minn.
Flat. F-12. Wis,
Flathead. G-7. Mont.
Fleetwood. V-7. N.Y.
Fletcher. F-25. N. H.
Flint. K-31. N, H.
Follingsbys. U8. N.Y.
Foot. H-27. Minn,
Forest. K-23. N. H.
York of Silver. V-14, Tex.
Forked. U-10. N.Y.
Forty-nine, A-3. Nev.
Four Mile. N-17. Wis,
Fourth. M-1. N.H,
Fox. T-2. Iil

Fox. J-36. Minn,
Fox. Q-23. Wis.
Franois. 8-24. Fla.
Francis. U-9. N.Y.
Franocis. 8-10. N.Y,
Frapklin. 8-8. Nev,
Franklin, G-5. Vt.
Freaner. G-4. Cal.
Freeborn. N-35. Minn.
French, J-8. Cal
French’s. E-13. Tex.
Fresh P. 8-5. Mass.
Fresh Water. H-10. - Nebr.
Fresh Water. C-10. Tex
Friends. X-11. N.Y,
Funk, M-17. Utah.
Gardner's. S-7. Conn.
Gardiners. R-7. N.Y,
Garland. N-20. N.H.
y Garoga. U-14. N.Y,
Gastin. E-26. N.H.
Geneva. 0-35. Minn,
Geneva, R-28. Wis.
Gentry., T-20. Fla.
George. S-14. Fla.
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George. M-7. Mich.
George. G-21. N.H.
George. Y-11. N.Y.

Georgiaville P. E-12. R.L

Gile. H-24. N.H.
Gilman’s. E-25. N.I.
Gilman’s. N-22. N.H.
Gilmore. F-30. N.H.
Glazier. M-4. Me.
Glen. G-3. Mich.
Glen. I-17. N.H.
Glen. D-20. Vt.
Gold. J-8. Cal.
Goldev. V-7. Ark.
Goodhue. J-19. N.Y.
Goose. J-1. Cal.
Goose. M-21, Cal.
Goose. A-11. Jowa.
Goose. P-24. Minn.
Goose. G-7. Miss.
Goose. E-28. N.H.
Goose. F-19, N.H.
Goose. U-12. N.Y.
Gordon., I-15. N.H.
Gorham. J-27. N.H.
Goshute. V-9. Nev.
Goss._ M-30. N.H.
Gould. H.28. N.H.

Goveruor's. E-23, N.H.

Gov’s. 1-26. N.H.
Grafton. G-21. N.H.
Graham. 135, Mion.
Grompas. U-9. N.Y.
Grand, V-10. Ark.
~Grand. N-14. Cal.
Grand. 1°-18.  Colo.
Grand., J-15. La.
Grand, 0-15. La.
Grand. T-21. Me,
Grand. V-18, Me.
Grand. E-13. Mich,
Grand., J-20. Pa.

Grand Sable. Q-29. Mich.

Grass. J-8. La.
Grass. G-7. Mich.
Grass. M-26. N.Y.
Grassy. W-5. Ark.
Grassy. G-31. N.H.
Grassy. K-37. Pa.
Grassy . 04, R.L
Gratiot. I-24. Mich,
Great. J-7. Mass,
Great. J-24. N.H.
Great. 0-29. N.H.
Great. M-26. N.Y,

Great. T-26. N.Y.

Great Ease. P-21. N.H.
Great Herring P. Q-35. Mass.
Great Hill. M-17. N.H.
Great Quittacas P. Q-31. Mass,
Great Salt. H.7. Utah.
Great South P. 0-34. Mass.
Great Tisbury P. X-35. Mass.
Great Turkey. K-26. N.H.
Greeley. K-16. N.H.
Green. 0-5. N.J.

Green. 1-26. Minn.
Green. P-22. Wis.

Green Hill P. T-9. R.IL
Greenwood. Q-3. N.J.
Greenwood. V-24. N.Y.
Greggs. G-27. N.H.
Grifin. R-17. Fla,
Grifin. D-25. Minn.
Grindstone. ¥-11. Wis.
Grizzly Bear. I-14. Mont.
Guadalupe (salt). A-17. Tex.
Guano. W-23. Oreg.
Guinen. L-18. N.H.
Gull. K-19. Minn.

Gull. S-12. N.Y.
Gumpas. L-31. N.H.
Gun. U-5. Mich.
Guthries. E-13. Tex-
Hale. G-21., N.H.

Half Moon. F-26. N.H.
Half Moon. G-21. N.H.
Half Moon. N-23. N.H.
Half Moon. 0-29. N.H.
Halway P. P-35. Mass,
Hawilton. R-20. Fla.
Hammond P. W-6. Muss.
Hammonds. Y-10. N. Y.
Hancock, R-21. Fla.
Handsome. U-9. N. Y.
Hanska. J-33. Minn.
Harden. G-3. Nov,
Harkness. H-6. Cal.
Harney. U-17. Flia.
Harney. R-25. Oreg.
Harris. D-10. Fla.
Harris. U-9. N.Y.

Hart. D-26. Minn.
Harts. G-20. N.H.
Hassel. F-25. Minn.
Haunted. I-28, N.H.
Hawkins, 8-17. TFla.
Hays. U-12. Wash.
Hazard. H-28. Minn.
Head. M-10. N, H.
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Heart. C-4. Wyo.
Hodge Hog, ¥-25. N.H,

Hoight of Land. I-17. Minn.

Hemlock., I-16. N.°Y.
Henderson. W-9. N.Y.
Hendricks. W-20.  Dak.
Houry. D-25. Minn.
Heory’s. W-24. Idaho.
Horborts. J-9. Wis.
Heron, L-11. Mo.
Heron. H-35. Minn.
Herries. V-9. N.Y.
Herring . X-35. Mass.
Herring P. B-7. R.L
‘Higging’. J-8. Mich.
High. N-10. Wis.
High Rock. C-5. Nov.
Highland. L-12. Cal. ’
© Hill. N-16. Minn.
Hinman, L-27. N. 1.
Hinesburg. E-11. V.
Hoar. I.31. N.H.
Holland. 0-5. Vt.
Homme Du. G-22. Minn.
Honeoye. J-16. N.Y.
Honey. J-6. Cal.
Honey. D-12. Nev.
I-Iopatcoug. M-7. N.J.
Hopkins. N-8. R.IL
Horge, J-5. Cal.
Horse. J.6. N.Mex.
Horse Houd. 0O-7. Mich.
Horse Shoo. U-10. Ark.
Horse Shoo. J-11. Miol,
Horse Shoe, I*-31. Minn.
Horse Shoo. I-23. N.M.
Horse Shoo, K-25. N.H.
Hortonia. D-19. Vt.
Hosmer, K-8, Vt.

Hot. 1.2. Nov.

Hot. 1.9, Orog.

Hot Sprivg. L-8. Utah.
Houghton, J.9, Mich.
Howoll. V7. N.Y.
Howe's. L.14. N.H.
Hubbard, H.13. Mich.
Hubert, 1,.19, Minn.
Hudgen's, w.6. Ark.
Humbolds. F.10. Nev.
H“mmock P. Z-40. Mass.
Humphrey’s, D-30. W.H.
Hunt’s (salt). ©-10. Tox.
unters. J.97, Pa,
Hyer. U7, W, Y.
lamona, H.8 g

INDEX. 79

Ida. ¥-22. Minn.
Ignacio. V-9. Colo.
Independence. K-9. Cal.
Indopendence. K-28. Mich.
Indian. G-10. Iowa.
Indian. G-17. N.H.
Indian. C-30. N.H.
Indian. R-8. N.Y.
Indian. T-7. N.Y.
Indian. U-11. N.
Indian. V-10. N.
Indian. V-11. N.
Indian. X-6. Mich.
Indian Field. T-23. N.Y.
Ingraham. W-5. N.Y.
Intermediate. ¥-7. Mich.
Towa. G-20. Iowa.
Irondequoit. J-14. N.Y.
Isabella. G-12. Wash.
Island. G-26. N, 1.
Island. G-27. N.H.
Island, K-12. N.H.
Island. Me31. N.H.
Island. N-30. N.H.
Island. E-35. Pa.
Island. O-7. Vt.

Island, M-10. Wis.
Istokpoga. T-24. Fla.
Itasca. 1i-14. Minn.
Ives. J-28. Mich.
Jackson., U-21. Fla.
Jackson. 11-9. Tla.
Jackson. J-20. N.H.
Jackson’s., Y-28. Idaho.
Jamaica . W-7, Mass.
James. S-4. Ind.

James P. N-8, R.I

Jatt. J-7. La.

Jonnie. K-27. Minn.
Jenuy., X-13. N.Y.
Jessio. R-7, Dak.
Jesup. T-17. Fla.

Jim. Q-9. Dak.

Joe English. K-29. N.IL
Joos., L-12. Vit.
Johanna., G-25. Minn.
John. C-15. Colo.

John Grays. W-31. Idaho.
Johnson. R-8. Dak.

Jo Mary. N-18. Moe.
Jonathans. K-8, N.H.
Jones. W-7. N.Y.
Jonos. I-35. Pu.

Jordan. U-7. N.Y.

Bl

Jordan. T-7. Mich,
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Josephine. U-9. N.Y.
Julia. F-10. Tex.
Junior. T-20. Me.
Kabekona. I1-15. Mina.
Kacheso. - M-11. Wash.
Kaggais. T-23. N.Y.
Kampeska. U-18, Dak.
Kandiyohi. I-27. Minn.
Kangaroo. X-15. Wis.
Kaniksu. F-3. Idaho.
Keeck P. E-6. R.I.
Kelley. H-16. N.H.
Kenebago. C-22. Me.
Keokuk. M-34. Iowa.
Ker. R-14. TFla.

Kern. N-22, Cal.
Kettle. N-19. Minn.
Keunka. R-17. N.Y.
Kexar. G-24. N.H.
Keyes. S-11. Wis.
Kickpochee. U-26. Fla.
Kilburne. C-30. N.H.
Killing P. F4. R.IL
Kimball. 0-15. N.H.
Kimball’s. K-27. N.H.

- Kissimee. 1-21. Fla.

Kity Tity. N-30. N.H.
Kleallum. N-11. Wash.
Knife. W-9. Mipn.
Knight’s. N-21. N.H.
Knob. J-37. Pa.
Knowles. N-17. N.H.
Koshkonong. Q-26. Wis.
Lac des Roches. Q-2. Dak.
Lac-qui-Parle. D-27. Mion.
La Croix. T-8. Minn.
Ladd. L-5. N.H.

Lady Shoe. F-30. Minn.
Lady Slipper. F-30. Minn
Lafayotte. 1.9, Fla.
Lagoon. A-1. Cal.
Laguna. B-16. Ariz.
Laguna. P 4. Ariz.
Laguna. R-6. Ariz.
Laguna. R-5. Ariz.
Laguna. S-7. Ariz.
Laguna. T-6. Ariz.
Laguna. Y-26. Cal
Lagupa. S-21. N.Mex.
Laguna. T-20. N.Mex.

Laguna Colorado. A-10. N.Mox.

Laguna Cuates. E-15. Tex.

Laguua de la Madre. Q-33. Tex.

Laguna Esperanco. K-25. Ariz.
Laguna Negra. A-10. N.Mex.

Laguna Ombliga (salt). E-13. Tex.
Laguna Quemuda (salt). C-11. Tex.
Laguna Rica (salt). D-13. Tex. )
Lagupa Sabinas (alkali). D-14. Tox.
Laguna Tahoka (salt). E-13. Tex.
Lagunas. C-11. Tex.

Lagunas Coronadas. D-12, Tex.
Lake Fork of Salt. M-17. Il.
Lake. B-11. N.Mex.

Lake. U-6. N.Mex.

Lake George. Y-11. N.Y.
Lakes. X-6. N.Mex.
Lakeville. 8-15. Mich.
Lakin’s, J-30. N.H.

Lakin’s. L-27 N. H.

La Milerte.. E-15. Tex.

Lard. F-11. Jowa.

Lebanon, T-23' N.Y.

Lebo’s. D-10. Tex.

Leech. K-15. Minn,

Legiers. R-9. N.Y.

Lery., U-16. La.

Leven. G-23. Minn.

Levys. P-14. Fla.

Lewey. V-11. N.Y.

Lewis. J-27. Pa.

Lida. D-18. Minn.

Lilliap. H-28. Minn.

Lilly. Q-13. Wis.

Lily. C-30. N.H.

Lily. D-27. N.H.

Lily. E-21. N.H.

Lily. G-18. N.H.

Lily. K-4. Cal.

Lima. A-15. 1L

Lime. K-6. N.H.

Lime Kiln. T-11. N.Y.

Line. G-18. N.H.

Little. 8-14. Fla.

Little. T-17. La.

Little. L-31. Mich.

Little. K-20. N. H.

Little Bear. E-12. Wis. .
Little Clam. K-5. Mich.
Little Diamond. M-5. N. H.
Little Fish. 0-14. Nov.

Little Klamath. G-1.

Little Mooseluck. M-11. Me.
Little Rock, L-23. Minn.
Little Sable. M-1. Mich.
Little Salt. G-23. Utah.

Little Schuyler. K-18. N.Y.
Little Squam. J-19. N.H.
Little Sunapee. G-23. N.H.
Little Tupper. T-9. N.Y.
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Little Turkey, K26. N, I
Little Woodbull. T-i2, N. Y.
Livingston. S-22. Fla.
Livingston. W-13. N.Y.
Lizzard. Y-10. N.Y.
Lobster. K-15. Me.
Lochloosa. Q-13. Fla.
"Log Tavern. J-38. Pa.
Loug. W-5. Ark.
Long. J-8, Cal

Long. H-3. Conn.
Long. M-11. Dak.
Loog. 8-17. La.

Long. D-31.  Me,

Long. K-9. Me.

Long. E-13. Mich.

. Long, H-4. Mich.

Long. 1.34. Minn.
Long. J-27. Minn.
Long, L-19, Minn.
Long. L-20. Minn.
Loung, T-8. Minn.
Long. F¥-26. N.H.

Long. G-30. N. H.
Long. H-24. N.H.
Long. 1125, N.H.'
Long. 1-24. N.H.’
Long, J-12. N.H.
Long. J-25. N.H.
Long, K.27. N.H.
Loug. K-31. N. H.
Long. 0-17. N. H.
Long, 0.25. N. H.
_Long. 0.29. N.H.
Long, K.4. W.J.
Loug, L-2s. N.Y.
Long, T21. N.Y.
Long, T7. N.Y.
Long. y.12. N.Y.
N. Y.

Loug. v.9g,
LOug. F-34. Pa.
Long. 1.35. Ppa,
Loug. G.34, pa.
Long, 9, pa.
Loug, J.a7. pa.
Loug, M.35. pa.
Long, 17, vy,
Long. L9, vy,
Long. H.9. Wis.
Long P. P31, Mass.
Longp, g0, R 1L
Loon. L34, Tdgho.
Loon. m.og N H.
Loon. 1.8, N. H.
‘Loon. g6, N, B

8. Mis. 46——6

INDEX.

Loon. M-23. N, H.
Loon. O-928. N, H.
Loon. I-17. N. Y.

Loon. X-11. N.Y.
Lopez. J-29. Pa.

Lost Island. C-11. Iowa.
Lougee. M-24. N. H.
Louisa. H-6. Cal.
Lourd. 0-10. Wis.

Low. G-34. Pa.

Lowells. O-22% N. H.
Lower, K-3. Cal.

Lower Baker. G-17. N. H.
Lower Beech. N-20. N. H.
Lower Hill, L-27. N. H.
Lower Chateaugay. W-5. N.Y.
Lower Woods, G-36. Pa.
Lubbard. J-17. N. H.
Lucas. N-26. N, H.
McCatchin. G-18, N. H.
McDonald, ¥-18, Minn.
McKennies. W-7. N.Y.
Mad. M-23. Idaho.
Madison. C-3. Wyo.
Mahogany Timber. D-3. Nev.
Malhenr. R-26. Oreg.
Manistique. 8:31, Mich,
Manitaun, L-7, Ind.
Marble. Y-7. Mioch,
March’s, N-22. N, H.
Marcy. H-32, Pa.
Marian. S-20. Fla.
Mariana. R-20. Fla.
Marianna. U-21, Fla.
Market. U-28. Idaho.
Marshall. E-24. N, H.
Mary. . F-23. Mina,
Mascomy. F-20, N.H.
Mason’s. R-17. Ark.
Masons, H-11. Wash.
Massabesic. M-28 N.H,
Massacre. 1B-3. Nev,
Muassowepic. U-B8. N.Y.
Mattagamon. 0-13. Moe.
Mattamuskeet. H-36. N.C.
Mattawamkeag. R-15. Me.
Maurepas. S8-14. La.
Maxinkuckee. K-6. Ind.
May. F-25. N.H.

May Point. G-15. Minn.
Mecacham. V-6, N.Y,
Mcadow, J-9. Cal.
Meadow. 15-31, N.H.
Mouns P. R-2. Mass.
Mechant. Q-18, La,
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Medium., C-13. Iowa.
Medybemnps. W-22. Me.
Memwphremnagog. L-4. Vt.
Mendams. 0-26. N.H.
Mendota. 0-25. Wis.
Meonemshu P. X-33. Mass.
Menomonee P.  B-19. Mass.
Merrymeeting. 0-22. N.H.
Meshanticut. I1-13. R.I.
Messers., G-23. N.H.
Michigamme. I1-29. Mich.
Miccosukee. J-8. Fla.
Middle, K-2. Cal.
Middle. L-32. Minn.
Middle. B-3. Nev.
Milakokia. T-32. Mich.
Mill. I-8. La.

Mill. V-14. N.Y.

Mill Creek. W-12. N.Y.
Mill Pond. Q-5. Ind.
Mille Coquins. T-31. Mich,
Mille Liacs. N-20. Minn.
Millen. ¥.26. N.H.
Miller. F-21. N.H.
Miller. G-35. Pa.
Millinokett. 0O-16. Me.
Millsfield. M-7. N.H.
Miltona. G-22. Minn.
Milton Three. .0-23. N.H.
Mineral Hill. N-8. Nev.
Mink. I-14. N.H.

Mink. W-12. N.Y.
Minnesuing. D-23. Wis.
Minnetonka. N-28. Minn.
Minne Waukan. Q-5. Dak.
" Miruge. E-10. Nev.
Mishoock P. L-9. R.IL
Mitchell’s. D-25. N.H.
Moddy. M-27. N.H.
Mohegan. U-9. N.Y.

Molechunkemunk. B-24. Me.

Monadnock. G-29. N.H.
Monastique. P-32. Mich.
Mouo. N-13. Cal.
Monroe. T-17. Fla.
Monterey. J-19. Cal,
Moody. H-22. N.H.
Moon. Q8. N.Y.

Mooss. D-24. Minn.
Moose. T-2. Minn.
Moose. L-3. N.H.
Moose. L-5. M.H.
Moose. M-8, N.H.
Moose. W-7. N.Y.
Moose. T-11, N.Y

OF FISH AND FISHERIES.

Moose Pond. K-24. Me.
Moosehead. J-17. DMe.

Moostocmaguntic. C-24. Me.

Moreau. N-10. La.
Morchouse. U-13. N.Y.
Moresfield Res. Q-12. R.IL.
Morrill. K-24. N.H.
Morris. N-5. N.J.
Moses Wood, M-34. Pa.
Mosquito. I1-23. Mich.
Moss. J-14. Minn.
Moss. 0-33. Mich.
Moswansicut P. F-10. R.L
Motesentock, 0-18, Me.
Mount. 0-20. Cal.
Mount William. I1-27. N.H.
Mountain. I-27. Mich,
Mountain. R-2. Minn.
Mountain. O-14. N.H.
Mud. D-11. Jowa.
Mud. J-4. Ind.

Mud. G-16. La.

Mud. I1-16. La.

Mud. L-13. Me.

Mud. N-31. Mich.
Mud. Y-31. Mich.
Mud. J-31. Minn.
Mud. K-27. Minn,
Mud. L-14. Minn.
Mud. G-20. N.H.
Mud. K-18. N.Y.
Mud. T-9. N.Y.

Mud. T-13. N.Y.

Mud. W-6. N.Y.

Mud., J-39. Pa.

Mud. E-11. Wis,
Mudturtle. U-7. N.Y.
Mullett’s. C-9. Mich.
Munn. M-7. N.H.
Munsonville, ¥-27. N.H.
Mushrat. K-7. Mich.
Muskego. T-26. Wis.
Muskegon. Q-1. Mich.
Mystic P. P-6. Maes.
Nameuken. Q-7. Minun.
Namekagon. H-29. Wis.
Nassau. Y-17. N.Y.
Natchez. J-7. La.
Natchez. P-14. La.
Nebagamain, F-28, Wis.
Nelson. K-10. Vt.
Nessawae. M-21. Minn,
Nett. P-9. Minn,
Nevada, H-26. Minn.
New. U-9. N.Y.

[24]
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New. W-12. N.Y.
New Auburn. L-30. Minn.
Newcomb., W-9. N.Y.
Nowell. D-26. N.H.
Newfound. V-9. Minn.
. New Found. 1-20. N.H.
Nevton. H-34. Pa.
New Year. A-2. Nev.
Niccormy, W-24. Mo.
Nichols. K-10. Vt.
Nickatous. $-22. Me.
Nicks., T-11. N.Y.
Nipp. 0-2. N.H.
Nippenicket P. N-30. Mass.
Nokwobay. U-14. Wis,
Nonguit P. 0-22. R.I
Norris, R-16. Fla.
Norris. G-19. N. H.
North. F-25. N.H.
North, M-31. N.IL.
North, N.28, N. H.
North, J.8, Vt.

North P. D-14. Mass.
North Fowl, U-2. Mion.

North Manistique. 8-31. Mich.

North Mooss. T-10. N.Y.
North Polican. P-12, Wis.
North Round. C-30. N. H.
Norway. H-25. Minn.
Norway. J-17. Minn.
Noyes P. 1.6. Mass.
Ocean. 0.10. Fla.
Ocheeda. 1-36. Minn.
Ocola, A-10. Fla.

Odell, 0-16. Oreg.

Ojo Blanco. E-13. Tex.
Ojo Limita. §-5. Ariz.
Okedchobes, V-26. Fla.
Okliakoukonheo. S-22. Fla.
Okobnji, A-10, Iowa.
Old Town Cypress. T-12. Ark.
Oliver. D.26, Minn.
Olney P, E.4. R. I
Onamia, M.21, Minn.
Oneiqg, P-14. N.Y.
Onondaga, 0.14. N.Y.
Onota, F3, Mass.
Outario, H.11, Ny,
Orauge. Q.14. Fla.
Orange. .01, N H.
Osakis, H.20, Miun,
Oscar, F-23, Minn.
Osgood. vz, w.v.
Oskibe, 0.13, L,
Ossipes, N.18, N. H,

INDEX,

Oswegatchio. S-9. N.Y.
Oswogatchie. T-8. N.Y,
Otisco. N-15. N.Y.
Otsego. G-18. Mich,
Otsego. T-16. N.YX.
Ottor.,, G-27. Mich.
Otter. J-28. Minn.
Otter. 8-11. N.Y.
Otter. T-12. N.Y.
Otter. U:7. N.Y.

Otter Tail. F-19. Minn.
Owuasco. M-16. N.Y.
Owhap. J-13. Wash,
Owl., E-16. Iowa.
Ozatauka. L-35. Minn.
Page’s. N-11. N, H.
Pahranagat., T-21. Nev.
Pamedecook. N-17. Me.
Panasofka. P-17. Fla.
Pangewasset. K-21. N, H.
Panquitch, H-24. Utah.
Paradox. X-10. N.Y.
Parke. Q-20. Fla.
Parker, L-8. Vt.
Parks. C-30. N. H.
Parmachene. B-22. Me.
Partridge. 1-12. N. H.
Pascoug Res. G-6. R. I
Pasquiset P. $-9. R. 1.
Patanopa, J-31. N. H.
Paupac. J-36. Pa.
Pawawget P. U-7. R.I.
Paw Paw., W-2. Mich,
Pawtuckawa. 0-27. N, H,
Pena Porridge. 0-17. N. H.
Peacock. J-25. N.H.
Poaked Hill, J-17. N. H.
Pearl. L-10. La.
Peurl. K-25. Minn.
Pearley. F-31. N. H.
Peck’s Spring (salt). 1E-17,
Peigneur. M-15. La.
Polican. E-17, Minn.
Polican. E-.21. Minp,
Polican. K-15. Minn.
Pelican. K-18. Miunn.
Pelican, M-26. Minn.
Pelican. Q-9. Minn,
Pelican. F-14, Nebr,
Pelican. W-24. Tex,
Pelican. P-13. Wis,
Pelicon. B-11, Iowa.

Pensioners. N-G. Vt.
Popin. 8-32. Mipn,

Pend O’Reille. G-7. Idaho.
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Popin. C-18. Wis.
Poquaket. N-16. N. H.
Perch. F.30. Mich.
Perch. G-14. N. H.
Perch. K-18.. N. H.
Perch. P-8. N.Y.
Perch. J-37. Pa.
Porch, K-37. Pa.
Porcy. L-9. N.H.
Pere Marquette.. M-1. Mich.
Perkins. F-23. N.H.
Perro. N-16. N. Mex.
Phantom. A-18. Tex.
Pharoah. Y-10. N.Y.
Phillips. N-20. N.H.
Picawa. P-22. Wis,
Pickercl. 0-14. Wis.
Pierce. S-21. Fla.
Pierce. E-27. N.H.
Pikes. M-9. N, H.
Pilot. K-15. Iowa.
Pinacle. K-27. N. H.
Pine. E-7. Mich.
Pine. J-13. Mich.
Pino. J-27. Mich.
Pine. G-18. Minn.
Pine. .J-17. Minn.
Pine. P-20. Minn.
Pine. 8-i1l. N. Y.
Pine. Q-12. Wis.
Piseco. U-12. N.YX.
Pithlachoco. P-13. Fla.
Piwaket. V-9. N.Y.
Place Res. D-5. R.IL.
Placid. W-7. N.Y.
Platte. H-3. Mich.
Pleasant. M-10. Me.
Pleasant. H-23. N.H.
Pleasant. I1-25. N.H.
Pleasant. I1-26. N.H.
Pleasant. 1-28. N.H.
Pleasant. 0-26. N.H.
Pleasant. U-14. N.Y,
Pleasant. V-12. N.Y.
Plum. O-11. Wis.
Plumley. U-10. N.Y.
Plummers. J-21. N.H.
Poinsett. V-19. Dak.
Poinsett. W-19. Fla.
Point Juditb P. S-12. R.I.
Pokatapaugh. O-6. Conn.
Pokegama. M-15, Minn.
Pokegama. 0-22. Minn.
Pollard. H-28. N.H.
Pomme de Terre. D-21. Minn,
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Pond of Safety. M-11. N.I.
Ponegansctt Res. E-5. R.I.
Pontchartrain, T-14. La.
Pontoosuc P, F-4. Mass.
Pool. F-31. N.H.

Porch. Q-17. Minn.
Portage. K-13. Me.
Portage. P-8. Me.
Portage. J-2. Mich,
Portage. G-26. Mich.
Post. F-18. N.H.
Potter. 0-11. Wis.
Potters. L-8. N.H.
Pottopaug P. G-16. Mass.
Pout. G-18. N. H.

Pout. L-23. N.H.
Poverty. 1-22. N.H.
Powder. U-17. N. Mex.
Poygan. Q0. Wis.
Pratt’'s. H-31, N.H.
Preble. Q-5. Me.
Profile. I-14. N.H.
Pungo. G-34. N.C.
Punished Woman. V-17. Dak.
Pyramid. B-9. Nev.
Quaboag P. K-18. Mass.
Quaker, E-33. Pa.
Quickmans. R-18. La.
Quicksand P. P-23. R.L
Quidnick Res. K-7. R. L.
Quinaiult. E-10. Wash.
Quincy. N-26. N. H.
Quinsigamond P. I-22. Mass.
QuonochontaugP. U-6. R.IL
Racket. U-8. N.Y.
Ragged. W-5. N. Y.
Rainbow. W-6. N. Y.
Ralourde. P-16. La.
Romsey. G-30. Minn,
Rand P. K-6. Mass.
Randlott. K-21. N. H.
Rangeloy. C-23. Me.
Raquette. U-10. N.Y.
Rat. Q-13. Wis.
Raymond. G-10. Nebr.
Red. D-9. Ariz.

Red. L-11. Cal

Red. P-23. Dak,

Red. D-10. Minn.

Red. H-9. Minn.

Red. Q-8. N.Y.

Red Hill. L-18. N. H.
Red Rock. E-23. Minn.
Red Rock. X-15. Mont.
Remo. G-23. Minn.

(26]
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Reservoir. W-20. Nev.
Reservoir, G-18. N. H.
Reservoir P. P-28. Mass.
Reservoir P. V-6, Mass.
Reservoir P. W-1. Mass.
Rhett. H-1. Cal. :
Rice. A-20. Jowa.
Rice, P-5. Mich.

Rice. G-13. Miun.
Rice. J-21. Minn.
Rice. N-33. Minn.
Rice. 0-19. Minn.
Rico. 0-35. Minn.
Rice. V9. N.Y.
Richardson. B-25. Mo.
Richmond P. G-3. Mass.
Rich’s, Q-13. Wis.
Ricker. 0 24. N. H.
Roach. L-17. Me.
Roand. N-27. N.'H.
Robertson. 0-17. N. H.
Robinson’s. L-30. N. H.
Rock, D.32. Minn.
Rock. 1-16. Minn.
Rock. N-7. N.H.

Rock. T9. N.Y.
Rockwood. E-30, N.H.
Rocky, G-18. N. H.
Rocky., G-18. N.H.
Rocky. J.31. N.H.
Rocky. L-23. N. H.
Rocky. U-9. N.Y.
Rocky Hill. J-38. Pa. .
Ronkonkoma. J-26. N.Y.
Roots. J.37. Pa.
Rosalie. T-21. Fla.
-Rose. 1.6, Mich.
Round. G-10. Towa.
Round, M-23. Idaho.
Round, N-14, Ta.
Round. .6 Mich,
Round. 1.-4. Mich.
Roung, G-15. Minn.
Roung, G-36. Minn,
Round. c.30. N.H.
Roung, M-3. N.H.
Roung, M-22, N.H.
Round. g9, N.v.
Round, v.9, w.v.
Roung. U-12. N.Y.
Rouna, v w7y,
Roung, W-12. N.Y.
Round, ¢.13, wis,
Rounq Pond. w.5, N.Y,
Rowliva, 1.7, N.v.

INDEX. - 856

Ruby. 8-9. Nev,
Rugged. V-7. N.Y.
Rush. R-2. Dak.
Rush, D-12. Iowa.
Rush, M-15. Mioch.
Rush. F-19. Minn,
Rush., P-23. Minn,
Rush. ¥-23. Utah.
Rush. I-10. Utah.
Russell, J-16. N.H.
Rust. N-21. N.H.
Sabine. E-15. La.
Sabine. Y-22. Tex.
Sachems P. Y-10. R.1.
Saint John. I1-13. Me.
Saint Regis. V-7. N.Y.
Salem, M-5. Vt.
Saline. I-6. La.
Saline. H-6. Nebr.
Sallies, V-11. Wash,
Salmon. Q-17. Me.
Salmon. U-9. N.Y.
Salmon. V-10. N.Y.
Salmon, W-5. N.Y.
Salt. Q-17. Cal.

Salt. A-10. Tex.

Salt. A-11, Tex.

Salt., C-9. Tex.

Salt. C-10. Tex.

Salt, C-18. Tex.

Salt. D-14. Tex.
Salt. D-15. Tex.
Salt. D-15. Tex.
Salt. E-17. Tex.

Salt. R-12. Wash.
Salt Lakes Valley. A-17. Tex.
Salt P. Z-10. R.I.

Salt Slough. U-5. Dak.
Saltonstall, X-10. Conn.
Samamish. J-10. Wash,
Samish, J-5. Wash.
Sampson. X-6. N. Y.
Sampsons. P-12. Fla.
Sams, R-17, Fla.

San Cristobal. S-11. Colo.
San Luis. U-19. Colo.
Sancosan. I-8. La.
Sand. U-2. Il

Sand. G-30. Minn,
Sand. 1-26. N, H.
Sand. .J-36. Pa.
Sand. L-10. Wis,
Sand. Q-13. Wis,
Sand Hill. H-3. Towa.
Sandberry. K-7. Dak,
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Sandy. O-17. Minn.
Sandy. D-30. N.H.
Sandy. J-5. Pa.

Sandy P. E-24. Mass.
Sandy P. M-23. R. 1.
Sandy Point. R-7. Minn.
Sanford. W-9. N.Y,
Santa Fé. Q-12. Fla.
Santa Maria. T-12. Colo.
Sarah., E-33. Minn,
Sarah Jane. Q-16. Fla.
Saranac. V-8 N.Y.
Saratoga. X-15. N.Y.
Sauk. I-23. Minn.

Saw Kill. J-39. Pa.
Sawyer. . L-27. N.H.
Scuttered Wood. P-17. Dak.
Schauffs. K-38. Pa.
Schoodic. N-20. Me.
Schoodic. U-17. Me.
School. H-21. N. H.
School-house P, T-8. R.I.
Schroon. X-10. N. Y.
Schuffer's. K-24. Mich,
Schuyler. S-16. N. Y.
Scuppernong. G-35. N. C.
Seal. V-8. N.Y.

Sebago. D-33. Me.

Sebec. L-21. Me.
Seboois. P-12. Me.
Seboosis. 0-20, Me.
Second. N-2. N.H.
Sedgwick. Q-5. Me.
Seneca. L-16. N.Y.
Seven Beaver. U-13. Minn.
Sevier. F-18. Utah.
Seymour. N-6. Vt.

Shafter’s (alkali). C-16. Tex.

Shakopeo. F-27, Minn,
Shallow. K-12. Me.
Shallow. F-15. Nebr.
Shallow. T-10. N. Y.
Shaokatan. C-31. Minn.
Shawano. R-16. Wis.
Shaws. M-24. N. H.
Shaws. N-21. N.H.
Shell Camp. K-23. N.H,
Sherman P. P-11. R.I.
Shelburne, D-11. Vt.
Shell. G-16. Minon,
Shetak. 1°-33. Minn,
Shingle. M-27. N.H.
Showell, N-29. N. II.
Silver. M-14. Cal.
Silver, A-9, Towa.

Silver, A-20. Iowa.
Silver. J-29. Mich.
Silver. L-30. Minn.
Silver. N-34. Minn.
Silver. A-11. Nev.
Silver. N-18, N.H.
Silver. G-16. N.Y.

Siver. R-8. N.Y.

Silver. X-6. N. Y.
Silver. R-18. Oreg.
Silver. E-32. Pa.
Silver. U-14. Tex.
Simmon’s Res. G-11. R.I.
Simpson’s P. P-33, Mass
Sinking Spring. J-7. N. Mex.
Sip. F-31. N.H.
Siscowit. F-20. Mich.
Siskowit. G-7. Wis.
Six-Mile P. K-3. Mass.
Six Town. O-10. N.Y.
Skaneateles. N-15, N.Y.
Slack Res. F-11. R. 1.
Slamano. J-20. Minn.
Slim, U-9. N.Y.

Slusk. X.6. N. Y.

Sly. F-35. Pa.

Smarts. E-19. N.H.

Smith and Sayles Res. E-7. R.I.

Smith’s. F.26. N. H.
Smith’s. N-21. N.H.
Smith’s. U-9. N.Y.
Snake. H-7. Cal.

Sneech P, B-14. R.I.
Snipsick. P-3. Conn.
Snow. K-25. N.H.

Snow Water. U-6. Nev.
Soda. A-10. Nev.

Soda. E-11. Nev.

Sodu. A-9. Tex.

Soda. A-16. Tex.

Soda Lakes. Q-25. N, Mex.
Sodo. -2, La.

Sophy. M-1. N.H.
South. E-31. N.H.
South., V-10. N.Y.
South, J-8. Vt.

South Arm Pine. E-7. Mich,
Sonth Fowl., U-2, Minn.
South Manistique. S-31. Mich.
South’s, H-31. N.H.
Spanish. H-6. La.

Spar. N-4. Mich.

Spat P, O-8. Mass.
Spaulding. K-30. N.H.
Spectacle, 1°-24. N.H.
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Spectacle. G-21. N.H.
Spectacle. I-19. N.H.
Bpectacle. K-21. N.H.
Spencer. I-19. Me.
8pider. M-11. Me.

Spider. M-13. Mion.
8pirit, A-10. JIowa.
Spirit, E-18. Minn,
8piritwood. R-9. Dak.

. Spofford, C-29. N.H.
Sproad Eagle. I1-33. Mich,
Spread Eagle. T-11. Wis.
8pring. M-14. N.Y.
Springs. D-11. Tex.
Spruce. U-12. N.Y.
SBpunk. J-24. Minn.
‘Spy P. R-5. Maass,
8quam, X-19. N.H.
Squaw. T-11. N.Y.
Squawpan. R-10. Me.

Squibnocket P, X-32. Mass.

Stacy. F.26. N.H.
Stafford’s P. L-23. R.L
Star. D-18. Minn.
Btation. F-22. N.H.
Stearns, S-24, Fla.
Steever. G-10, Nebr.
8till, I-28. N.H.
Stillwater Res, D-11. R.I.
Stinson. I-18, N.H.
Stone, A-3. Cal.
8tone. E-26. N.H.
Stone. F-29. N.H.
Stone. Q-13. Wis.
Stone House. 0-25. N.H.
Stones. L-8. Vt.
Stony. 0-6. Dak.
8tony, 8.10. N.Y.
Stony. V-7, N.Y.
Stony Creek. V-8. N.Y.
Storm. 19, Iowa.
Straight. H-16. Minn,
Sturgeon. R-19. Minn,
Buccess. 0-9. N.H.
Sucker. J-5. N.J.
Bucker P. C-7. R.IL
Sucker, E-30. Vt.
Sugar. L-25. Minn. N
Sugar, H-6. Pa.
Sugar Cane. 0-11. Wis.
Summer, T-19. Oreg.
,Summi,t. K-11, Cal
Snmmit. K18, Cal,
»Slm}mi@. IE-']S Minn.
Spmmit. D4 New.
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Summit. Q-15. Oreg.
Summit, E-12. Wis.
Sunapes. F-23. N.H.
Suncook, M-23. N.H.
Sonset. C-19. Vt.
Swamp. M-10. Wis,
Swan. H-5. Cal.
Swan. A-13, Iowa.
Swan. A-11, JIowa.
Swan. D-11. Iowa.
Swan. K-14, Iowa.

‘Swan. J-22. Minn.

Swan. J-30. Minn.
Swan. K-32. Minn.
Swan, P-14. Minu.
Swan, I-21. Nebr,

Swan, A-11. Nev.

Swan. M-26. N.Y.
Swanzey. E-30. N.H.
Swartout’s, K-5. N.J.
Swasey. 0O-18. N. H.
Sweets. S-9. N.Y.
Tahove, K-10. Cal.
Tahoe. A-13. Nev.
Talcot. F-34. Minn.
Tallow. V-10. N.Y.
Tamarac. F-16. Minn,
Tanwax. J-13. Wash,
Tarleton. G-16. N. H.
Tasse. M-14. La.

Tawas. K-13. Mich.
Taylor. X-6. N. Y.
Tohanchichaha. S-15. Dak.
Toedyusoing, K-38. Pa.
Ten Mile. D-21. Minn.
Tetonka., N-32. Minn.
The Eight Lakes. T-11. N.Y.
The Five Lakes. M-9. Mo.
Third. M-1. N, H,
Thirteenth, W-11. N. Y.
Thompson. U-20. Dak.
Thorndike. G-30. N. H.
Tiger. T-21. Fla, .
Timber, L-31. Minn,
Tippocancott P. M-4. R, I
Tippecanoce. 0-6. Ind.
Titlow. L-30. Minn,
Toad. G-16. Minn.
Tohopekaliga. T-20. Fla.
Tom. I-26. N. H,
Tomahawk. M-11. Wias,
Tood. G-24. N.H.

Toqua. B-24. Minn.
Torch., G-25. Mich,
Torch Light.” G-6. Mich.
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Foshepa. M-9. Nev.
Tow Head. TF-12. Iowa.
Townsend. E-27.. N.H.
Transparent. T-12. N.Y.
Trappers. G-12. Colo.
Traverse. W-15. Dak.
Traverse. B-23. Minn.
Trio. L-8. N.H.
Trout. T-8. Colo.
Trout. 0-13. Minn.
Trout. E-26. N.H.
Trout. F-27. N.H.
Trout. M-5. N.H.
Trout. N-18. N. H.
Treout. ¥-6. N.Y.
Trout. N-10. Wis.
Truckee. J-9. Cal.
Trumbull. C-11. Iowa.
Truston P. T-11. R.I.
Tucker, H-24, N.H,
Tuckers P. 8-11. R. L
Tuffs. N-31. Minn.
Tulare. L-19, Cal.
Tule. F-1. Cal.

Tulip. D-10. Cal.
Tupper’s. U-8. N.Y.
Turkey. P-5. lnd.
Turtle. C-9, Mich.
Turtle. G-11. Mich.
Turtle. E-20. Minn.
Turtle. M-4. Minn.
Turtle. XK-25. N. H.
Turtle. F-18. N.H.
Tuttle. J-36. Minn,

Twelve Mile. B-11. Iowa.

Twelve Mile. K-37. Pa.
Twin. K-11. Cal.

- Twin. M-16. Colo.
Twin., E-1. Conn,
Twin. O-4. Dak.
Twin., O-17. Me.
Twin. F-14, Minn.
''win. N-36. Minn.
Twin., LE-18. Iowa.
Twin., P-10, Wis.

Twin Lakes. A-18. Iowa.
Twin Lakes. G-13. Towa.

Two River. K-23. Minn.
Tyronza. V-6. Ark.
Tysons. F-30. Minn.
Umbagog. A-25. Me.
Umbagog. O-7. N.H.
Upper. K-1, Cal
Upper. P-6. Me.
Upper. 1-25. N.H.

Upper. V-9. N.Y.

Upper P. S8-13, R.L
Upper Baker. G-17. N.H.
Upper Beech. N-20. N.H.

Upper Chatteaugay. W-5. N.Y,

Upper Kimball. O-15. N.H.
Upper Klamath, V-14. Oreg.
Upper Rice. H-13. Minn.
Upper 8t. Croix. D-9. Wis,
Upper 8aranac. V-7, N.Y.
Upper Shields, M-29. N.H.
Upper Woods. F-36. Pa. .
Upton. I-11. Nebr.
Utah. M-12. Utah.
Vacanga. H-27. Minon,
Vermillion. T-10, Minn.
Verret. P-15. La.
Vickers. F-25. N.H.
Vietes. C-10. Tex.
‘Walbousie. P-8. Iowa.
Wachusett P. E-19. Mass.
Waconda. M-28, Minn,
Waddell. U-9. N.Y. _
Wahaboncey. P-6. Iowa.
Walker. F-15. Nev.
Walker’'s. W-5. Ark.
Walker’s. 0O-16. N.H.
Walker’'s. J-6. Vt.

Wall. F-19, Iowa.

Wall. H-10. Iowa, :
Wallingford. F-23. Vt.
‘Walloon. E-7. Mich..
Wallum P. A-4, R.IL
Wapaug. O-13. Minn.
Waremaug. E-5. Conn,
Warren. E-26. N.H,
Warwick P. J-15. R.I.
Wash. N-20. N.H.
Washa, T-16. La,
Washington. V-20. Fla,
Washoe. B-12, Nev.
Watchaug P. T-6. R.I.
Waterman Res. E-10. R.I.
Watuppa P. R-20. Mass.
Wawasee. 0-5. Ind.
Wawayanda. 0O-3. N.J.
Webbs. D-10, Wis.
Weekiva., T-18. Fla,
Weeks. 1.22, N.H.

Weir. Q-16. Fla.

Weld. E-25. Me.

Wells River. L-13. Vt.
Wenatshapan, N-8. Wash.
Wonscott Res. E-13. R.I.
Wentworth, N-G. N, H.
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Wentworth, V-14. N.Y.
Weshayakapa. 1-22. Fla.
Weskelang. H-37. Pa.
West., B-3. Nev.

West. J-29. Pa.

West Betsio. I1-5. Mich.
West Blue. K-11. Cal,
West Canada. U-11. N.Y.

Westconnaug Res. 1-7. R.L

Weston, K-30. N.H.
Westport. H-23. Minn.
Whaley. Y-22, N.Y.

" Whatecom, J-4. Wash,
Whatumpa, R-24. Oreg. -
Wheelwright. P-26, N.H.
Whipple. ¥.24, Minn.
White, N-25. Dak.
White. R-22. Dak.
White. K-16. La.
White, P-1. Mich.
White. ¥-26. N.H.
White, §-12. N.Y.
White Earth, F-15. Minn.
White Fish. L-17. Miun.
White Fish. D-10, Wis.
-White Hull P. J-24. Maass.
White Island. Q-34. Mauss.
White Oak. R-19. Minn.
White Oak. K-19. N. H.
White Oak. G-35. Pa.
White's, H-22. N.H.
Whitewood. V-20. Dak.
Whitton. N-17. N, H.
Wild Goose. M-24. N.H.
Wild Rice, 7T-16. Minn.
Wilders. H-23. N.H.

INDEX. . 89

Willand. P-25. N.H.
Willard’s. G-28. N.II.
Willey. N-24. N.H.
Willoughby., N-7. Vt.
Willow., }-28. Minn,
Willow. H-32, Minn.
‘Wilson Res. B-5. R.I
‘Winder. U-19. Fla.
Winunebago. $-21. Wis.
Winuemucea. C-9. Nev.
Winnibigoshish. L-13. Minn.
Winnipiseogee. L-21. N, H.
Winthrop. P-5. Me.
Wiswall's P. V-3, Mass.
Woman., L-16. Minn,
Womnonsooponue. D-2, Conn.
Wood., ¥-29. Minn.
Woodmans, N-23. N.H.
Woodpeckor. 1725, Minn.
Woods. G-15. N.H.
Woodward. E-28. N.H.
Worden’s P, R-10. R.I.
Worth. Y-27. Fla.
Wright. M-2. N.H.
Wrighter. F-35. Pa.
Yale. S-16. Fla.

Yankton. I-32. Minn.
Yawcoo P, P-10. R.I
Yawcoog P. P-4. R.I.

Yellow, Q-7. N.Y.

Yellowstone. D-3. Wyo.
Youngs. W-7. Ark.
Youngs. II-13. N.H.
Young’s. L-22. N.H.
Zurich. U-3. I
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VII,—LIST OF THE PRINCIPAL RIVERS OF THE UNITED STATES
~ WHICH EMPTY INTO THE ATLANTIC OCEAN, PACIFIC OCEAN,
AND GULF OF MEXICO, WITH THEIR TRIBUTARIES,

By CHAsS. W, SMILEY.

Nore.—Indented names denote tributaries. Valuable assistance has been rendered
in the preparation of this list by Mr. J. E. De Jesta; Mr. 8. 8. Alden, Mr. E. Y. Da.
vidson, and Mr. C. E. Latimer.

1. Saint John River, New Brunswick.
1 A. Southwest Branch River Saint John, Maine.
1 B. Southeast Branch River Saint John, Maine,.
1 C. Wooboostook River, Maine.
1 D. Matawagwam River, Maine.
1 . Saint John Pond, Maine.
1 F. Big Black River, Maine.
1 G. Little Black River, Maine.
1 H. Fish River, Maine.
1 J. Aroostook River, Maine.

1K, Little Madawaska River, Maine.
1L Big Machias River, Maine.

1M. Mooseleak River, Maine.

1N. Saint Croix Creek, Maine.

10. Little Machias River, Maine.
1P. Masardis River, Maine,

1 Q. Presque Isle River, Maine.
1 R. Meauxnakeag River, Maine.
1 8. Allaguash River, Maine.

1 T. ‘Webster Creek, Maine.

1U. Chimguassabamtook River, Maine,
1V. Musquacook River, Maine.

1w, ° Allaguash Lake, Maine.

1X. Heron Lake, Maine.

1Y, Long Lake, Maine.

1Z. The Five Lakes, Maine.

1 A2, River Saint Francis; Maine.
2. 8aint Croix River, Maine.
2 A, Kennebasis River, Maine.
2}. East Machias River, Maine.
3. Machias River, Maine.
33. Pleasant River, Maine.

f1] 91
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4. Narraguagus River, Maine.
5. Union River, Maine.
6. Penobscot River, Maine.
6 A. East Branch of Penobscot River, Maine.

6 B. Wassataquoik River, Maine.
6 C. Seboois River, Maine.
6 D. Trout Creek, Maine.

6 E. Salmon River, Maine.
6 F. West Branch of Penobscot River, Maine.

6 G. Lobster Pond, Maine.

6 H. Mattawamkeag River, Maine.

6J. East Branch, Maine.

6 K. ‘West Branch, Maine.

6 L.~ Wytopitlock Stream, Maine.

6 M. Moluncus River, Maine.

6 N. Piscataquis River, Maine.

6 0. Pleasant River, Maine.

6 P. ‘West Ebeme and East Ebeme, Maine.

6 Q. Passadumkeag River, Maine.

6 R. Chesumcook Lake, Maine.

6 S. North Branch of Penobscot River, Maine.
6 T. Northwest Branch, Maine.

6T.. Northeast Branch, Maine.

6 V. Southwest Branch of Penobscot River, Maine.

6 W. Saint George River, Maine.

7. Damariscotta River, Maine.

8. Sheepscott River, Maine.

9, Kennebec River, Maine.
9 A. Moose River and Lake, Maine.
9 B. Dead River, Maine.
9 Ba. Spencer Stream, Maine.
9 C. Saddleback River, Maine.
9 D. Sandy River Maine,
9 Ii. Sebasticook River, Maine.
9 F. Androscoggin River, Maine.

9 G. Magalloway River, Maine.

9 H. Kenebaga River, Maine.

9 J. Cupsuptac River, Maine.

9 K. Sunday River, Maine.

9 L. Ellis Branch, Maine.

9 M. Swift Branch, Maine.

9 N. Bear Creek, Maine.

9 0. Peabody River, New Hampshire,

10. Sebago River, Maine.
10 A. Crooked River, Maine.
10 B. Sebago Lake, Maine.

(2]



(3]

11.

12.
13.
14.

15.
16.

17.
18.
19.
20.

204,

203,
21.
22,
23.
933,
233,
24,
25.
26.
27.
28.

29,

30,

31,
32.
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Saco River, Maine.
11 A. Great Ossipee River, Maine.
11 B. Little Ossipee River, Maine.
11 C. Swift River, New Hampshire.
Kennebunk River, Maine.
Salmon Falls River, Maine.
Merrimae River, Massachusetts.
14 A. Concord River, New Hampshire.

14 B. Beaver Creek, New Hampshire and Massachusetts.
14 C. Sudbury River, Massachusetts.
14 D. Assabet River, Massachusetts.

14 E. Nashua River, New Hampshire and Massachusetts.
14 F. Concootook River, New Hampshire.
14 G. Pemigewasset River, New Hampshire.
14 H. Mud River, New Hampshire.
Parker River, Massachusetts.
Plum Island River, Massachusetts.
16 A. Rowley River, Massachusetts.
Ipswich River, Massachusetts.
Saugus River, Massachusetts.
Mystic River, Massachusetts.
Charles River, Massachusetts.
20 A. Beaver Brook, Massachusetts.
Neponset River, Massachusetts.
203 A. Pine Tree Branch, Massachusetts.
204 B. Mill Creek, Massachusetts.
B. Blue Hill River, Massachusetts.
North River, Massachusetts.
South River, Massachusetts.
Jones River, Massachusetts.
Agawam River, Massachusetts.
Sippican River, Massachusetts.
Weweautitt River, Massachusetts.
Acushnet River, Massachusetts.
Pamanset River, Massachusetts.
Westport River, Massachusetts.
Acoaksett River, Massachusetts.
Warren River, Massachusetts.
29 A. Rocky River, Massachusetts.
Taunton River, Massachusetts.
30 A. Three-mile River, Massachusetts.
30 B. Wimtuxet River, Massachusetts.
30 O. Palmer’s River, Massachusetts.
Sakonnet River, Rhode Island.
Kickamut River, Rhode Island.
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33. Providence River, Rhode Island.
33 A. Pawtuxet River, Rbode Island.

[4]

33 B. Pohasset River, Rhode Island.

33 C. Big-River, Rhode Island.

33 D. . TFlat River, Rhode Island.

33 E. Tunk Branch, Rhode Island.

33 F. Moswansicut River, Rhode Island.

33 G. Rush Branch, Rhode Island.

33 H. Hunting House River, Rhode Island.
33 J. Mosquito Hawk Branch, Rhode Island.
33 K. Rush Branch, Rhode Island.

33 L. Ponagansett River, Rhode Island.

33 M. Cork Branch, Rhode Island.

33 N. Hemlock Branch, Rhode Island.

33 O. Hannah’s Branch, Rhode Island.

33 P. Paine Branch, Rhode Island.

33 Q. Shippe Branch, Rhode Island.

33 R. Seekonk River, Rhode Island and Massachusetts.
33 S. Blackstone River, Rhode Island and Massachusetts.
33 T. Mill Branch, Massachusetts.

33 U. Millers Branch, Rhode Island.

33V Moshassuck River, Rhode Island.

33W. . Chepachet River, Rhode Island.

34. Brandy Branch, Rhode Island.
35. Gold Branch, Rhode Island.
36. Appanaug River, Rhode Island.
37. Potowomut River, Rhode Island.
37 A. Hunt’s River, Rhode Island.
38. Pawecatuck River, Rhode Island. .
38 A. Red Branch, Rhode Island.
38 B. Usquebag River, Rhode Island.

38 C. Meadow Branch, Rhode Island.
38D, Beaver Branch, Rhode Island.
38 E. Queen’s River, Rhode Island.
38 F. Flat River, Rbhode Island.

38 G. Wood River, Rhode Island.

38 H. Parris Branch, Rhode Island.
38 I. Brushy Branch, Rhode Island.

383. Mystic River, Connecticut.
39. Thames River, Connecticut.
39 A. Yantic River, Cobnecticut.
39 B. Quinebaug River, Connecticut.

39 C. Shetucket River, Connecticut.
39 D. Little River, Counecticut.
39 E. Natchaug River, Connecticut.

39 F. Fenton River, Connecticut.
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39, Thames River, Connecticut—Continued.

39 G. Mount Hope River, Connecticut.

39 H. Bigelow River, Connecticut.

39 J. Still River, Connecticat.

39 K. Hop River, Connecticut.

39 L. ‘Willimantic River, Connecticut.

39.M. French River, Connecticut and Massachusetts.
39 N, Five-Mile River, Connecticut.

39 O. Moosup River, Connecticut and Rhode Island.,
39 P. Bigelow Branch, Connecticut.
39 Q. Roaring Brook, Connecticut.
40. Niantic River, Connecticut.
41, Connecticut River, Connecticut.
41 a. Salmon River, Connecticut.
410, Park River, Connecticut.
41 c. . North Branch of Park River, Connecticut. .
41 d. South Branch of Park River, Connecticut.
41 e. Pedank River, Counecticut.
41 f. Meadow Creek, Conuecticut.
41 A. TFarmington River, Connecticut and Massachusetts.

41 A a. Paquabuck River, Connecticut.

41 B. Hubbard’s River, Massachusetts.

41 B a. West Branch of Farmington River, Connecticut.
41 B ). Still River, Connecticut.

41 0. Scantic River, Massachusetts.

41 Ca. Agawam River, Massachusetts.

411). Westfield River, Massachusetts.

41 E. Little River, Massachusetts.

41 F. Middle Branch of Westfield River, Massachusetts.
41 G. Chicopee River, Massachusetts.

41 H. Jobbish River, Massachusetts.

41 J. Swift River, Mussachusetts.

41 K. Ware River, Massachusetts.

41 L. Burn Shirt River, Massachusetts.

41 M. Stony Branch, Massachusetts.

41 N. Bachelor’s Branch, Massachusetts.
41 0. Manpham River, Massachusetts.

41 P. Fort River, Massachusetts.

41 Q. Deerfield River, Massachusetts.

41 R. Green River, Massachusetts.
41 S, South River, Massachusetts.
41 T, Bear River, Massachusetts.
41 U. North River, Massachusetts.
41V, Cold River, Massachusetts.

41W. Miller'’s River, Massachusetts.
41 X, Tilly River, Massachusetts.
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42,
43,

45.

46.

46 a.
47,

48.
49,
50.
51.
513.
513.
513.
52.
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Connecticut River, Oonnecticut-—()ontipu'ed.

41 Y. White River, Vermont.

41 Z. Dog River, Vermont.

41 A2. Moose River, Vermont.

41 B2. Philip’s River, New Hampshire.

41 C2. Diamond River, New Hampshire.

41 D2. Indian Stream, New Hampshire.
Poultney River, Vermont and New York.
New Haven River, Vermont.

Winooski River, Vermont.

44 A, Mud River, Vermont.
Monunnetsue River, Connecticut.
Hammonassett River, Connécticut.
Quinipiac River, Connecticut.

Housatonic River, Connecticut and Massachusetts.

47 A. Farmill River, Connecticut.

47 B. Naugatuck River, Connecticut.

47 C. Quasapaug River, Connecticut.

47 D. Eight-mile Branch, Connecticut.

47 E. Pomeraug River, Connecticut.

47 F. Shepaug River, Connecticut.

47 G. Still River, Connecticut.

47 H..Mill River, Massachusetts.

47 J. Hop Branch, Massachusetts.
Pequannock River, Counecticut.

Mill River, Connecticut.
Sangatuck River, Connecticut.
Norwalk River, Connecticut.
Ripowam River, Connecticut.
Mianus River, Cornecticut.
Bryam River, Connecticut.
Hudson River, New York,

52 A. East River, New York.

52 B. Harlem River, New York.

52 C. Croton River, New York.

52 D. Wallkill River, New York and New Jersey.

52 I. Catskill Creck, New York.

52 I'. Mohawk River, New York,

52 G. Schoharie Creek, New York.

52 H. Canada Creek, New York.

52 J. West Canada Oreek, New York.
52 K. Hoosac River, New York.

52 L. Green River, New York,

'52 M. Sacondaga River, New York.
52 N. Schrook River and Lake, New York
52 O. Indian River and Lake, New York.

(6T
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52. Hudson River, New York—Continued.
52 P. Jessup’s River, New York.
52 Q. Cedar River, New York.
53. Pawley River, New York.
54. Bouquet River, New York.
55. Au Sable River, New York.
55 A. East Branch of Au Sable River, New York.
55 B. West Branch of Au Sable River, New York.
56. Saranac River, New York.
57. Delaware River, New York.
58, Cold River, New York.
59. Passaic River, New Jersey.
59 A. Ramapo River, New Jersey.
60. Rahbway River, New Jersey.
61. Raritan River, New Jersey.
61 A. South River, New Jersey.
61 B. Dead River, New Jersey.
61 O. Millstone River, New Jersey.
61 E. North Branch of Raritan River, New Jersey.
61 F. South Branch of Raritan River, New Jersey.
62. Navesink River, New Jersey.
63. Shark River, New Jersey.
64. Manisquan River, New Jersey.
65. Metedeconk River, New Jersey.
66. Tom’s River, New Jersey.
66 A. Ridgeway Branch of Tom's River, New Jersey.
67 A. Bass River, New Jersey.
67 B. Wading River, New Jersey.
67 C. Oswego River, New Jersey.
67 D. East Branch of Wading River, Nesv Jersey.
67 E. West Branch of Wading River, New Jersey.
67 F. Batsto River, New Jersey.
67 Q. Atsion River, New Jersey.
68. Great Egg Harbor River, New Jersey.
69. Tuckahoe River, New Jersey.
70. Delaware Bay, Delaware.
70 A. Indian River, Delaware.
70 B. Mispillion River, Delaware.
70 C. Maurice River, New Jersey.
70 D. DELAWARE RIVER, Delaware and New Jersey, vide 71.
71. Delaware River, Delaware, New Jersey, Pennsylvania, and New
York.
71 A. Cohansey River, New Jersey.
71 B. Salem River, New Jersey.
71 C. Ohristiana River, Delaware.
71 D. Brandywine River, Delaware.
8. Mis, 46 —7 :
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71. Dclaware River, &c.—Continued.

71 B.
71 F.
71 G.
71 H.
71 J.
71 K.
71 L.
71 M.
71N,
71 O.

Chester River, Pennsylvania,

Schuylkill River, Pennsylvania.
Musconetcong River, New Jersey.

Lehigh River, Pennsylvania.

Pequest River, New Jersey.

Flat Brook River, New Jersey.

Neversink River, New York.

Lackawaxen River, Pennsylvania.

Delaware River, East Branch of, New York.
Delaware River, West Branch of, New York.

72, Chesapeake Bay, Maryland.

72 A,
72 B.

72 C.
72 D.
72 E.
72T,

72 G.
72 H.

72 J.
72 K.
72 L.
72M.
7% N.
72 O.
2 P.
72 Q.
T2 R.

72 8.
72 T.

72 U.

72V,
72W.
72 X,
72 Z.

Pocomoke River, East Shore of Maryland and Virginia.
Nascongo River, Maryland, East Shore Chesapeake
Bay.

Manokin River, Maryland, East Shore Chesapéake Bay.

‘Wicomico River, Maryland, Tangiers Sound.

Nanticoke River, Maryland, East Shore Chesapeake Bay.

Quantico River, Maryland, East Shore Chesapeake
Bay. -

Transquaking River, Maryland, Fishing Bay.

Chicacomico River, Maryland, East Shore Chesapeake
Bay.

Houga River, Maryland, East Shore Chesapeake Bay.

Hudous River, Maryland, East Shore Chesapeake Bay.

Choptank River, Maryland, East Shore Chesapeake Bay.

Wye River, Maryland, East Shore Chesapeake Bay.

Chester River, Maryland, last Shore Chesapeake Bay.

Sassafras River, Maryland, East Shore Chesapeake Bay.

Elk River, Maryland, East Shore Chesapeake Bay.

Northeast River, Maryland, East Shore Chesapeake Bay.

SUSQUEHANNA RIVER, Maryland, Pennsylvania, and New

York, vide 73.

Bush River, Maryland, West Shore Chesapeake Bay.

Big Gunpowder River, Maryland, West Shore Chesapealke
Bay.

Little Gunpowder River, Maryland, West Shore Chesa-
peake Bay.

Middle River, Marylaud, West Shore Chesapeake Bay.

Patapsco River, Maryland, West Shore Chesapeake Bay,

Magothy River, Maryland, West Shore Chesapeake Bay.

South River, Maryland, West Shore Chesapeake Bay.

72 A2, West River, Maryland, West Shore Chesapeake Bay.
72 B2. Patuxent River, Maryland, West Shore Chesapeake Bay.
72 C2. PoromMac RiIVvER, Maryland and Virginia, West Shore

Chesapeake Bay, vide 4.
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72. Chesapeake Bay, Maryland—Continued.
72 D2, RAPPAHANNOCK RIVER, Virginia, West Shore Ohesa-
peako Bay, vide 75.
72 132. Piankatank River, Virginia.
72 T2, MoBJACK BaY, Virginia, vide 76.
72 G2. York RIVER, Virginia, vide 77.
72 H2. JAMES RIVER, Virginia, vide 78.
73. Susquehanna River, Maryland, Pennsylvania, and New York.
73 A. Juniata River, Pennsylvania.
73 B. Tuscarora Creek, Pennsylvania.
73 C. Rayston Branch, Pennsylvania.
73 'D. North Branch of Susquehanna, Pennsylvania.
73 B. West Branch of Susquehanna, Pennsylvania.

73 F. Lycoming Creek, Pennsylvania.

73 G. Roaring River, Pennsylvania. ,

73 H, East Branch of Susquehanna, Pennsylvania.
73 J. Sinnemahong Creek, Pennsylvania.

73 K. Chemung River, Pennsylvania.

73 L. Conhocton River, New York.

73 M. Canisteo River, Now York.

73 N. Cowanestue River, Pennsylvania.

73 O, Tioga River, Pennsylvania.

73 P. Chenango River, Pennsylvania.
74. Potomac River, Virginia.

74 A. St. Mary’s River, Maryland.

74 B. Wicomico River, Maryland.

74 C. Mattawoman River, Maryland.

74 D. Tobacco River, Maryland.,

74 E. Piscataway River, Maryland.

74 F. Monocacy River, Maryland. *

74 G. Antietam River, Maryland.

74 H. Conecocheague River, Maryland.

74 J. Shenandoah River, Virginia.

74 K. North Fork of Shenandoah River, Virginia.
74 L. South Fork of Shenandoah River, Virginia.
74 M. North River, Virginia.

74 N. Middle River, Virginia.

74 O. South River, Virginia.

74 P. Opequan Creek, Virginia.
74 Q. Back Creek, Virginia.

74 R. Meadow Branch, Virginia.
74 8. Sleepy Oreek, Virginia.

74 T, Cacapon River, Virginia.

74 U. North River, Virginia.
4V, Lost River, Virginia.
74 W. Occoquan River, Virginia.
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74. TPotomac River, Virginia—Continued.
74 X. Aquia Creek, Virginia.
74 Y. Nomini River, Virginia.
75. Rappahannock River, Virginia.
75 A. North Fork of Rappabannock, Virginia.

75 B.
75 C.
75 D.
75 E.
75 G.
76 H.
% J.
75 K.
75 L.
75 M.
76 N.

Aestham River, Virginia.
Hazel River, Virginia.
Battle River, Virginia.

Hedgeman River, Virginia.
Great River, Virginia.
Curtis River, Virginia.
Thumo River, Virginia.
‘White Oak River, Virginia.
Hungry River, Virginia.
Jordan’s River, Virginia.
Buck River, Virginia.

75 O. Rapidan River, Virginia.

76 P.
7% Q.
76 R.
75 8.
75 T.
76 U. -
75 V.
bW,
75 X.
76 Y.
75 Z.
76 A2,
76 B2.
76 C2.
75 D2.
.75 B2,
76 F2.
76 G2.
75 H2.
76 J2,
75 K2,
76 L2.
756 M2,
75 N2,
75 02.
75 P2.

76. Mobjack Bay, Virginia.

Hunting River, Virginia.
Middle River, Virginia.
Hazel River, Virginia.
Flat River, Virginia.
Thompson River, Virginia.
Russell River, Virginia.
Fleshman’s River, Virginia.
Brook’s River, Virginia.
Black Walnut River, Virginia.
Mountain River, Virginia.
Potato River, Virginia.
Summer Duck River, Virginia.
Cedar River, Virginia.
Crooked River, Virginia.
Robinson’s River, Virginia.
Great River, Virginia.
Baylor’s River, Virginia.
Beautiful River, Virginia.
Blue River, Virginia.
Mush River, Virginia.
Ahorts River, Virginia.
Rippin’s River, Virginia.
Elk River, Virginia.
Ballard’s River, Virginia.
Conway River, Virginia.
Staunton River, Virginia.

76 A. East River, Virginia.
76 B. North River, Virginia.

[10]
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76. Mobjack Bay, Virginin—Continued.
76 C. Ware River, Virginia.
76 D. Severn River, Virginia.

77. York River, Virginia.
77 A. Mattapony River, Virginia.

77 B. Mat River, Virginia.
77 C. Ta River, Virginia.
77 D. Po River, Virginia.
77 E. Ny River, Virginia.

77 ¥. Pamunkey River, Virginia.
77 G. North Anna River, Virginia.
77 H. South Anna River, Virginia.
78. James River, Virginia.
78 A. Chickahominy River, Virginia.
78 B. Appomattox River, Virginia.
78 O. Rivanna River, Virginia.
78 D. Hardware River, Virginia.
78 E. Rock Creek, Virginia.
78 F. Tye River, Virginia.
78 G. Pedlar River, Virginia.
78 H. North Branch of James River, Virginia.
78 J. South Branch of James River, Virginia.
78 K. Cow Pastare River, Virginia.
78 L. Jackson’s River, Virginia.
79. Elizabeth River, Virginia.
80. Albemarle Sound, North Carolina.
80 A. North River, North Carolina.
80 B. Pasquotank River, North Carolina.
80 O. Alligator River, North Caroliuna.
80 D. Chowan River, North Carolina.

80 E. . Nottoway River, North Carolina.

80 F. Blackwater River, Virginia.

80 G. Little Nottoway River, Virginia.
80 H. Meherrin River, North Carolina.

80 J. North Meherrin River, Virginia.
80 K. Middle Meherrin River, Virginia,
80 L. South Meherrin River, Virginia.
80 M. Roanoke River, North Carolina.

80 N. Dan River, Virginia.

80 O. Hy-co-tee River, Virginia.

80 P. Banister River, Virginia.

80 Q. Smith’s River, North Carolina.
80 R. Mayo River, North Carolina.

80 8. Town Fork of Roanoke River, North Caro-

lina.
80 T. Little Dan River, North Carolina.
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80. Albemarle Sound, North Carolina—Continued.

80 U. Staunton River, Virginia.

80 V., Little Roanoke River, Virginia.
80 W, Falling River, Virginia..

80 X. Otter River, Virginia.

80 Y. Pig River, Virginia.

80 Z. Blackwater River, Virginia.

80 A2, Roanoke River, Virginia.

81. Pamlico Sound, North Carolina.
' 81 A. Pungo River, North Carolina.
81 B. Pamlico River, North Carolina.
81 C. Tar River, North -Carolina.
81 D. Bay River, North Carolina.
81 E. Neuso River, North Carolina.
81 F. Trent River, North Carolina.
81 (G. White Oak River, North Carolina.
82. Oape Fear River, North Carolina.
82 A. Northeast Cape Fear River, North Carolina.
82 B. South River, North Carolina.
82 C. Deep River, North Carolina.
82 D. Black River, North Carolina.
82 E. Haw River, North Carolina.
82 ¥. Logwood Folly River, North Carolina.
83, Great Pedee River, South Carolina and North Carolina.
83 A Waccamaw River, South Carolina.
83 B. Little Pedee River, South Carolina.
83 C. Lumber River, South Carolina.
83 D. Little Creek, North Carolina.
83 E. Rocky River, North Carolina.

83 F. Long Creek, North Carolina.

83 G. Island Creek, North Carolina.

83 H. Dutch Buffalo Creek, North Carolina.
83 J. Cold Water Creek, North Carolina.
83 K. Irish Buffalo Creek, North Carolina.
83 L. Coddle Creek, North Qarolina.

83 M. Yadkin River, North Carolina.

83 N. . Uharec River, North Carolina.

83 O. Cabin Creek, North Carolina.

83 P. Abbott’s Creek, North Oarolina.

83 Q.- Swearing Creek, North Carolina.

83 R. Grant’s Creek, North Carolina.

83 8. South Yadkin River, North Carolina.
83 T. Second Creek, Nortlh Carolina.
83 U. Third Creek, North Carolina.
83 V. Fourth Creek, North Carolina.

83 W. Hunting Qreek, North Carolina.

[12]
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83. Great Pedee River, North Carolina and Sonth Carolina—GCont’d.-
83 X. Fifth Creek, North Carolina.

83
83
83
83
83
83
83
83
83

Y. Rocky Creek, North Carolina. '
Z. Snow Creek, North Carolina.
A2, Dutchman’s Creek, North Carolina.

B2. Walsen Creek, North Carolina.

C2. Muddy Creek, North Oarolina.

D2. South Deep Creek, North Carolina.

E2. North Deep Creek, North Carolina.

F2. Ararat Creek, North Oarolina.

G2. Fisher’s Creek, North Carolina.

84. Black River, South Carolina.
85. Winyah River, South Oarolina.
86. Santee River, South Caroliva.

86 A. North Santee River, South Carolina.

86 B. South Santee River, South Carolina,

86 (. Wateree River, South QOarolina.

86 D. Catawba River, North Oarolina.

86 E. Crowder’s Oreek, North Carolina.
86 F. South Fork of Catawba, North Carolina.
86 G. Clark’s Creek, North Carolina.

86 H. Pott’s Creek, North Carolina.

86 J. Jacob’s Fork, North Carolina.

86 K. Dutchman’s Creek, North Carolina.

86 L. Snyder’s Creek, North Carolina.
86 M. Lower Little River, North Oarolina.

86 N. Lower Oreek, North Oarolina.

86 O. Jobn’s River, North Carolina.

86 P. Upper Creek, North Oarolina.

86 Q. Silver Creek, North Oarolina.

86 R. Linville River, North Carolina.

86 S. Muddy Creek, North Carolina.

86 T. North Fork, North Carolina.

86 U. Congaree River, South Oarolina.

86 V. Broad River, South Carolina.

86 W, Enoree River, South Carolina.

86 X. © Pacolet River, South Carolina.

86 Y. Buffalo Creek, North and South Carolina.
86 Z. First Broad River, North Oarolina.
86 A2, Cane Creek, North Oarolina.

86 B2. Green River, North Carolina.

86 C2. Saluda River, South Carolina.

87. Cooper River, South Carolina.

88. Ashley River, South Carolina.

89, Edisto River, South Carolina.
89 A. North 1disto River, South Oaroling.
89 B. South Edisto River, South Qarolina.
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90. Combahee River, South Carolina.
91. Coosawhatchie River, South Carolina.
92. Broad River, South Carolina.
93, Savannah River, Georgia and South Carolina.
93 A. Ebenezer Creek, Georgia.
93 B. Brier Creek, Georgia.
93 C. Beaverdam Creek, Georgia.
93 D..McLean Creek, Georgia.
93 E. Soap Creek, Georgia.
93 F. Fishing Creek, Georgia.
93 G. Little River, South Carolina.
93 H. Diamond Fork, Georgia
93 J. Rocky River, South Carolina.
93 K. Keowee River, South Carolina.
93 L. Hard Labor Creek, South Carolina.
93 M. Broad River, Georgia
93 N. Lang Creek, Georgia.
93 O. South Fork, Georgia.
93 . Webl’s Creek, (Georgia.
93 Q. Bushy Creek Fork, Georgia.
93 R. North Fork, Georgia.
93 8. Beaverdam Creek, Georgia.
93 T..Coldwater Creek, Georgia.
93 U. Tallulah River, Georgia.
93 V. Chatuga River, Georgia.
93 W. Tugaloo River, Georgia.
94. Ogecchee River, Georgia.
94 A. Cannouchee River, Georgia.

04 A a. Little Oannouchee River, Georgia.
94 B. Big and Little Lott’s Creek, Georgia.
94 Ba. Bull Creek, Georgia.

94 C. Cedar Creek, Georgia.

94 D, Ten-Mile Creek, Georgia.

94 E. Dry Creek, Georgia.

MUTF. Hound Creek, Georgia.

94 G. Jack’s Oreek, Georgia.

94 H. Fifteen-Mile Creek, Georgia.

94 J. Bird’s Mill Oreek, Georgia.

94 K. Malden Branch, Georgia.
94 L. Little Ogeechee River, Georgia.
94 M. Nevils Creek, Georgia.
{94%N Buckhead Creek Georgia.
91 0 Roo\ Y Creek, Georgia,
nmx?ou q,Swa,mp Creek, Georgia
94 Q Rocky erek :Georgia.
.94 R. Big Orcek Georgla,

[14]
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94. Ogeechee River, Georgia—Continued.
"~ 94 8. Rocky Comfort Oreek, Georgia.
94 T. Scull’s Creek, Georgia.
94 U. Medway River, Georgia.
95. North Newport River, Georgia.
96. South Newport River, Georgia.
97. Sapelo River, Georgia.
08. Altamaha River, Georgia.
98 A. Jones Creek, Georgia.
98 B. Beard’s Creek, Georgia.
98 C. Great Ohoopee River, Georgia.

98 D. Little Ohoopee River, Georgia.
98 E. Pendleton Creek, Georgia.

98 F. Rocky Creek, Georgia.

98 G. Oconee River, Georgia.

98 H. Okeowatkee Creek, Georgia.

98 J. Turkey Creek, Georgia.

98 K. Red Bluft Creek, Georgia.

98 L. Bluff Creek, Georgia.

98 M. Big Sandy Creek, Georgia.

98 N. Commissioner Creek, Georgia.
98 O. Buffalo Creek, Georgia.

98 P. Murder Creek, Georgia.

98 Q. Little River, Georgia.

98 R. Indian Creek, Georgia.
98 8. Appalachee River, Georgia.

98 T. North Fork of Appalachee, Georgia.
98 U. Middle Oconee River, Georgia.
98 V. Beech Creek, Georgia.
98 W. North Oconee River, Georgia.
98 A2, Ocmulgee River, Georgia.

98 B2. Little Ocmulgee River, Georgia.
98 2. Swamp Creek, Georgia.

98 D2. North Fork of Swamp Creek, Georgia.
98 E2. Salem Creek, Georgia.
98 F2. Sugar Creek, Georgia.

98 G2. Qedar Creek, Georgia.

98 H2. House Creek, Georgia..

098 J2. Cedar Creek, Georgia.

198 K2, Bluft Creek, Georgia.

‘98 L2, Mosquito Creek, Georgia.

98 M2, Juscawhatchee Creek, Georgia.
198 N2. Indian Oreek, Georgia.

98 02, Mossy Oreek,-Georgia.

98 P2, EchaconneoOreek, Georgia.

98 Q2. Echacopee Oreck, Georgia.
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98. Altamoha River, Georgia—Continued.

98 R2. Tobesotkee Creek, Georgia.

98 82. Rum Creek, Georgia.

98 T2. Towaliga Creek, Georgia.

98 U2, Tussehaw Oreek, Georgia.

99 V2. South River, Georgia.

98 W2. Walnut Creek, Georgia.
98 X2. Yellow River, Georgia.

98 Y2. Ulcofanhachee River, Georgia.
98 Z2. Willow River, Georgia.

99. Little Satilla River, Georgia.
100. Satilla River, Georgia. :
100 A. White Oak Creek, Georgia.

100 B. Buffalo Oreek, Georgia.

100 C. Little Satilla River, Georgia.
100 D. Saint Illa Creek, Georgia.
100 E. Dry Oreek, Georgia.

100 F. Hog Creek, Georgia.

100 G. Seventeen-Mile Creek, Georgia.

100 H. Big Hurricane Creek, Georgia.
" 100 J. Little Hurricane Creek, Georgia.

100 K. Red Bluff Creek, Georgia.

100 Y2. Crooked River; Georgia.
101. Saint Mary’s River, Florida and Georgia.

101 A. North Fork of Saint Mary’s, Elorida.

101 B. Cedar Oreek, Florida.

101 C. West Branch of Saint Mary’s, Florida.
102. Saint John’s River, Florida.

102 A. Etonia River, Florida.

102 B. Dunn’s Lake, Florida.

102 C. Haw Creek, Florida.

102 D. Oklawaha River, Florida.

102 E. Lake George, Florida.

102 F. Juniper Oreek, Florida.
102 G. Lake Monroe, Florida.
102 H. Lake Harney, Florida.
102 J. Lake Washington, Florida.
102 K. Orange Lake, Florida.

102 L. Lake Griffin, Florida.

102 M. Lake Eustace, Florida.

102 N. Lake Hawkins, Florida.

102 O. Sams Lake, Florida.

102 P, Lake Ahapopka, Florida.

102 Q. Hawk Creek, IMlorida.

103. Halifax River, Florida.
103 A. Lake Ashby, Florida.
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104. Indian River, Florida.

105.
106.
107.
108.
109.
110.

111,

112,
113,
114.
115.
116.

117.
118,
119.
120,
121.
122,
123.

104 A. Lake Poinsett, Florida.
104 B. Saint Sebastian Creek, Florida.
104 C. Lucie River, Florida.
Harney’s River, Florida.
Roger’s River, Florida.
Chittohatehee River, Florida.
IFahkahnatehe River, Florida.
Gallivans River, Florida.
Caloosahatchie River, Florida.
110 A. Lake Okeechobee, Florida.

110 B. Lake Kickpochee, Florida.

110 C. Kissimmee River, Florida.

110 D. Lakes Istokpoga, Orane, Clay, Childs, and
Stearns.

110 E. . Lake Kissimmee, Florida.

110 T~ Lake Cypress, Florida.

110 G. Lake Marian, Florida.

110 H. Reedy Creek, Florida.

110 J. Lake Whopeckaliga, Florida.

Peace River, Florida.
111 A. Big Charlie Aopoka Oreek, Florida.
111 B. Lake Livingston, Florida.
111 C. Bowley’s Oreek, Florida.
111 D. Hancock Lake, Florida.
Myakka River, Florida.
Manatee River, Florida.
Little Manatee River, Florida.
Allafia River, Florida.
Lockapopka River, Florida.
116 A. Lake Ahapopka, Florida.
Anclote River, IFlorida.-
Echaskotee River, Florida.
Ohessehowiska River, Florida.
Homosassa River, Florida.
Crystal River, Florida.
Withlacoochee River, Florida.
Suwannee River, Florida.
123 A. Santa Fe River, Florida.

123 B. North River, Florida.

123 C. Santa Fe Lake, Florida.

123 Ca. Ty Ty Oreek, Georgia.

123 Cb. Indian Creek, Georgia.

123 Ce. Warrior Creek, Georgia.
123 D, Withcacoochee River, Georgia.-

123 Da. Piscola Creck, Georgia.



108
123.

124.
135.
126.
127,
128,

129,

130.
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Suwannee River, Florida—Continued.

123 E, Ocopilco Creek, Georgia.
123 F. Little River, Georgia.

123 G. New River, Georgia.

123 H. Allapaha River, Georgia.

123 J. Lake Creek, Georgia.

123 K. Suwanoochee Creek, Georgia.
123 L. East Suwanoochee Creek, Georgia.
123 M. Jones Creek, Georgia.
123 N. Toms Creek, Georgia.
123 O. Deer Creek, Georgia.
123 P. Long Creek, Georgia.
Warrior River, Florida.
Finholloway River, Florida.
Econfina River, Florida.
Ocilla River, Florida.
Saint Mark’s River, Florida.
128 A. Miccosukee Lake, Florida.
Ocklockonee River, Florida and Georgia.
129 A. Taluga River, Florida.
129 B. Lake Iamona, Florida.
129 C. Toms Creek, Georgia.
129 D. Walden’s Creek, Georgia.
129 E. Swamp Creek, Florida and Georgia.
129 F. Barnetts Creek, Georgia.
129 G. Turkey Creek, Georgia.
129 H. Bridge Creeck, Georgia.
Appalachicola River, Florida and Georgia.
130 A. Harris Lake, Florida.
130 B. Chipola River and Lake, Florida.
130 C. Blue Creek, Florida.
130 D. Flint River, Georgia.

130 B, Spring Creek, Georgia.

130 T. Ichaway-nochaway Creek, Georgia.
130 G. Kiokee Creek, Georgia.
130 H. Puchitla Creek, Georgia.
130 J. Abrams Creek, Georgia.

130 K. . Lampkins Creek, Georgia.

130 L. Whitewater Creek, Georgia.
130 M. Cedar Creek, Georgia.
130 N. Big Potato Creek, Georgia.
130 O. Lazer Creek, Georgia.

130 P. Red Oak Creek, Georgia.

130 Q. Line Creek, Georgia.

130 R. Acocks Creek, Georgia.

430 8. Cooteewa Creek, Georgia.

[18]
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130. Appalachicola River, Florida and Georgia—Continued.

131

133.

134.

130 T. Kinahafonee Creek, Georgia.
130 U. Mulkalee Creek, Georgia.
130 V. Bear Creek, Georgia.

130 W, Chattahoochee River, Alabama and Georgia.
130 X. Cowikee Creek, Alabama.

130 Y. Pataula Creek, Georgia.

130 Z. Upatoi Creck, Georgia.

130 A2, Uchee Creek, Alabama.

130 B2. Big Uchee Creek, Alabama.
130 C2. Mulberry Creek, Géorgia.

130 D2. Long Creek, Georgia,

130 T2, Yellow Jacket Creek, Georgia.
130 F2. Hodchodkee Creok, Georgia.
130 G2. Hannahatchee Creek, Georgia.
130 H2. Mountain Creek, Georgia.

130 J2. ‘Wetumpka Creek, Alabama,
130 K2, Flat Shoal Creek, Georgia.

130 L2. ‘Wehatchee Creek, Georgia.

130 M2. Sweetwater Creek, Georgia.
130 N2, Chastatee River, Georgia.

130 02, Soquac Creek, Georgia.

St. Andrew’s Bay, Florida.
131 A. North Arm of St. Andrew’s Bay, Florida.
131 B. Bear Oreek, Florida.
131 C. Econfina Creek, Florida.
Choctawhatchee River, Florida.
132 A. Pine Log Creek, Florida.
132 B. Holmes Creek, Florida. -
132 O. Pea River, Florida and Alabama.
132 D. Parrot Creck, Ilorida.
132 E. West Branch of Choctawhatchee River, Florida.
132 'T. East Branch of Choctawhatchee River, Alabama.
Choctawhatchee Bay, Florida.
133 A. Clear Creek, Florida.
133 B. Alaqua Creek, Florida.
133 C. Rock Creek, Florida.
133 D. Juniper Oreek, Florida.
East Bay, Florida.
134 A. East Bay River, Florida.
134 B. Yellow River, Florida.
134 C. Shoal River, Florida.
134 D. East Branch of Blackwater, Florida.
134 E. West Branch of Blackwater, Florida.
134 T, Clear Water River, Florida.

109
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139.
140,
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Escambia River, IFlorida.
135 A. Counecul River, Alabama.

135 Aa. Murder Creels, Alabama,
135 B. Burut Corn Creek, Alabama.
135 C. Scpulgah River, Alabama.

135 D. Long Creek, Alabama.

135 E. Patsaliga River, Alabama.
Perdido River, Florida and Alabama.
136 A. Blackwater Creek, Alabama.
136 B. Hollingers Creek, Alabama.
North Branch of Fish River, Alabama.
East Branch of Fish River, Alabama.
Kensaw River, Alabama.
Mobile River, Alabama.
140 A. Chickasaw Creck, Alabama.
140 B. Alabama River, Alabama,

140 C. Coffee Bayou, Alabama.

140 D. Marmotte Bayou, Alabama.

140 E. Chetauge Bayou, Alabama.

140 F. Little River, Alabama.

140 G. Randoms Creek, Alabama.

140 H. Limestone Creek, Alabama..

140 J. Flat Creek, Alabama.

140 K. . Bear Creek, Alabama.

140 L. Pursley Creek, Alabama.

140 M. Bogue Chitto, Alabama.

146 N, Beaver Creek, Alabama.

140 O. Clatchee Creek, Alabama.

140 P, Pine Barren Creek, Alabama.
140 Q. Cedar Creek, Alabama.

140 R. Mush Creek, Alabama.
140 8. Cahawba River, Alabama.

140 T. Shades Creek, Alabama.
140 U. QOakmuligee Creek, Alabama.
140 V, Little Cahawba River, Alabama.
140 W. Mulberry Creek, Alabama.

140 X, Little Mulberry Creek, Alabama.
140 Y. Big S8wamp Creek, Alabama.
140 Z. Swift Creek, Alabama.

140 A2, Manacks Creek, Alabama,

140 B2. Qatawa Creek, Alabama.

140 C2. Ooosa River, Alabama.

140 D2, Chestnut Creek, Alabama.
140 E2, Weogufka Creek, Alabama.
140 Y2, Kellys Creek, Alabama.

140 G2. Chokolocho Creek, Alabama,

[20]
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140. Mobile River, Alabama——Contnued.

140 BH2.
140 J2,
140 K2,
140 L2.
140 M2,
140 N2,

140 O2.

140 P2.
140 Q2.
140 R2.
140 S2.
140 T2.
140 U3.
140 V2.
140 W2.
140 X2
140 Y2.
140 Z2.
140 A3,
140 B3.
140 03.
140 D3,
140 E3.
140 T3.
140 G3.
140 H3,
140 J3.
140 K3,

140 L3.
140 M3.
140 N3.
140 O3.
140 P3.
140 Q3.
140 R3.
140 S3.
140 T3,
140 U3.
140 V3,
140 W3.
140 X3,
140 Y3.
140 Z3.
140 A4,

Cane Creck, Alabama.
Obatchee Creek, Alabama. -
Canoe Creek, Alabama.
Wilds Creek, Alabama.
Terrapin Creek, Alabama.
Hateheo Creek, Alabama.
Talladega Creek, Alabama,
Clear Creek, Alabama.

111

Chattooga River, Alabama and Georgia.

Etowah River, Georgia.
Conasodga River, Georgia.
Coosawattee River, Georgia.
Oostanagata River, Georgia.
Tallapoosa River, Alabama and Georgia.
Oldtown Creek, Alabama.
Oakfuskee, Lreek Alabama.
Cupiahatchee Creek, Alabama.
Killchee Creek, Alabama.
Hillabeellatchie Creek, Alabama.
Condutchkee Creek, Alabama.
Callabee Creek, Alabama,.
Ufoupee Creek, Alabama.
Buckahatchee Creck, Alabama.
Blue Creek, Alabama.
Sand Creek, Alabama.
Fox Creek, Alabama.
Fox Creek, Alabama.
Little Tallapoosa River, Alabama
Georgia.

Tombigbee River, Alabama.

Poll Bayou, Alabama.
Bates Creek, Alabama.
Johnson’s Creek, Alabama.
Okanoxubee River, Alabama.
Bodca Creek, Alabama.
Barret’s Creek, Alabamna.
Jackson’s Creek, Alabama.
Siula Bogue Creek, Alabama.
Satilpa Creek, Alabama.
Okatappa Creek, Alabama.
Bear Creek, Alabama.
Bashi Creek, Alabama.
Horse Creek, Alabama.
Tickabum Creek, Alabama.
Beaver Oreek, Alabama,

and
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140. Mobile River, Alabama—Continued.

140 Bd4.
140 C4.
140 D4.
140 E4,
140 F4,
140 G4.
140 H4.
140 J4.
140 K4,
140 IA4,
140 M4,
140 N4,
140 O4,

140 P4,
140 Q4.
140 B4,
140 B4.
140 W4,
140 X4,
140 Y4.
140- Z4,

140 AS5.

140 BS.
140 C5.
140 D5,
140 EB.
140 Eba.
140 F5.
140 G5.

140 H5.,

140 J5.

140 K&. .

140 L5.
140 M5.
140 N&.
140 O5.
140 P5.
140 Qb.

Chickasaw Bogue Creek, Alabama.
Alamutchee Oreek, Alabama.
Buecranochee Creek, Alabama.
Black Warrior River, Alabama.
Big Prairie Creek, Alabama.
Big Creek, Alabama.
Five-Mile Creek, Alabama.
~ Big Sandy Oreek, Alabama.
North River, Alabama.
Davis Oreek, Alabama.
Yellow Creek, Alabama.
Valley Creek, Alabama.
Locust Fork of Black Warrior River,
Alabama.
Five-Mile Creek, Alabama.
Lost Oreek, Alabama.
Mulberry Fork, Alabama.
Black Warrior Creek, Alabama:
. Village Creek, Alabama.
Blackwater Creek, Alabama.
Sipsey Creek, Alabama,
East Fork of Black Warrior, Ala-
bama.
Little Tombigbee River, Alabama and
Mississippi.
Sipsey River, Alabama.
Lubbub Creek, Alabama.
Coal Fire Oreek, Alabama.
Looxapalila River, Mississippi and Albama,
Tibbee Creek, Mississippi.
Lime Creek, Mississippi.
Buttahatchie River, Mississippi and Ala-
bama.
‘West Fork of Buttahatehie River, Mississippi
and Alabama,
Weaver Creek, Mississippi.

. Bast Fork of Tombigbee, Mississippi.

West Fork of Tombigbee, Mississippi.
Chatibbewich Creek, Mississippi.
Chowwappa Creek, Mississippi.

Fowl River, Alabama,

Town Creek, Alabama.

Gum Creek, Alabama.

141 Escatawpa River, Mississippi and Alabama,
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Pascagoula River, Mississippi.
142 A. Red Creek, Mississippi.

142 B.

Bluff Creek, Mississippi.

142 C. Black Creek, Mississippi.
142 D. Beaver Creek, Mississippi.
142 E. Leaf River, Mississippi.

142 T, Gaines Creek, Mississippi.
142 G. Bogue Homo, Mississippi.
142 H. Tallaballa Creek, Mississippi.
142 J. Bowie Creek, Mississippi.
142 K. Okalona Creek, Mississippi.
142 L. Okabay Creek, Mississippi.
142 M,

West Tallahaga Creek, Mississippi.

142 N. Chickasawba River, Mississippi:

142 O. Buckatunna Creek, Mississippi.
142 P, Skunky River, Mississippi.

142 Q. Tallasha Creek, Mississippi.
142 R. Okatibbee Creek, Mississippi.

Biloxi River, Mississippi.
143 A. West B:loxi River, Mississippi.

Wolf River, Mississippi.

“Cataboula Creek, Mississippi.

Pearl River, Mississippi and Louisiana.
146 a. West Pear] River, Mississippi and Louisiana.
146 A. McGee River, Mississippi.

- 146 B. Bogue Chitto, Louisiana and Mississippi.

146 O. Upper Little Rlver, Mississippi.
146 Ca.Lower Little River, Mississippi.
146 D. Holiday’s Creek, Mississippi. -
146 E. Greene’s Creek, Mississippi.
146 F. White Sand Creek, Mississippi.
146 G. Silver Creek, Mississippi.

146 H. Strong River, Mississippi.-

' 146 J. Steens Oréek, Mississippi.

146 K. Furzell’s Creek, Mississippi.
146 L. Young Warrior River, Mississippi.
146 M. Richland Oreek, Mississippi.

146 N. Labatcha Creek, Mississippi.

146 O. Yockanockany Creek, Mississippi.
146 P. Tallahaga River, Mississippi.

146 Q. Yalabotch Creek, Mississippi.

147. Chifunette River, Louisiana.

147 A. Big Phalia, Louisiana.

148, Tangipahoa River, Louisiana.

148 A. Chappupela River, Louisiana,

S. Mis. 46——8
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149. Tickfaw River, Louisiana. :
149 A. Natalbany Creek, Louisiana.
150. Anmite River, Louisiana.

1560

A. West Fork of Amite River, Louisiana.

150 B. Bayou Manchac, Louisiana.
151, Mississippi River, Louisiana, Mississippi, Arkansas, Kentucky,

Missouri, Illinois, Iowa, Wisconsin, and Minne-
sota.

151 A. La Fourche Bayon, La.

151 B. Thompson Creek, Louisiana.

151 C. Big Bayou Sara, Louisiana.

151 D. Buffalo Creek, Mississippi.

151 E. RED RIVER, Louisiana, vide 152.

151 F. Homochitto River, Mississippi.

151 G. Second Creek, Mississippi.

151 H. Sand Creek, Mississippi.

151 J. Foster’s Creek, Mississippi.

151 K. Middleton Creek, Mississippi.

1561 L. Morgan’s Fork of Homochitto, Mississippi.
151 M. Middle IPork of Homachitto, Mississippi.
151 N, Cobes Creek, Mississippi.

151 O. North Fork of Cobes Creek, Mississippi.
151 P. South Fork of Cobes Creek, Mississippi.
151 Q. Bayou Pierre, Mississippi. .

151 Qa. White Oak Creek, Mississippi.

151 R. Chubby Fork of Bayou Pierre, Mississippt
151 S. South Fork of Bayou Pierre, Mississippi.
151 T. Big Black River, Mississippi.

151 Ta. Cabin Creek, Mississippi.

151 U. Bogue Chitto, Mississippi.

151 V. Deer Creek, Mississippi.

151 W, Senatbabea.Creek, Mississippi.

151 X, Big Bywiah Creek, Mississippi.

151 Y. Yazoo RIvER, Mississippi, vide 153.

151 Z. ARKANSAS RIVER, Arkansas, vide 154,
151 A2. WHITE RivER, Arkansas, vide 155.

151 B2. Phillip’s Bayou, Mississippi.

151 C2. Saint Frauncis River, Arkansas and Missouri.
151 D2. L’Anguille River, Arkansas.

151 Ez2. French Bayou, Arkansas.

151 F2, Tyronza River and Lake, Arkansas.

151 G2. Little River, Arkansas and Missouri.-

151 H2. Castor River, Missouri.

151 12, Steele’s Bayou, Missouri.

151 J2. Wolf River, Tennessee and Mississippi.

151 J2a. Nonconnah River, Tennessee.
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151, Mississippi River, Louisiana, &e.—Continued.

151 K2. Loosabatchi¢ River, Tennessee and Mississippi.
151 K2a,: Big Creek, Tennessee and Mississippi.
151 L2. Big Hatchie, or Tuscumbia River, Tennessee.
151 L2a. Cone Creek, Tennessee.

151 L2b. Piney Creek, Teunessee.

151 LZ2c. Clear Creek, Tennessee.

151 LZd. Cloyer Creek, Tennessee.

1561 M2, Forked Deer River, Tennessee.

151 N2, South Fork of Forked Decr River, Tennessee.
151 02. Obion River, Tennessee.

151 P2. Reelfoot River and Reelfoot Lake, Tennessee.
151 P2a. North Fork of Forked Deer River, Tennessee,
151 Q2. Bayou Du Chien Creek, Kentucky.

151 R2. Little Obion River, Kentucky.

151 R2a.  North Fork of Little Obion River, Kentucky.
151 R2D. Brush Creek, Kentucky.

151 S$2. Mayfield.Creek, Kentucky.

151 S2a.  Little Mayfield Creek, Kentucky.

151 S2b. Wilson’s Creek, Kentucky.

1561 S2¢. Sugar Creek, Kentucky.

151 T2. OHIO RIVER, Illinois, Kentucky, &ec., vide 156,

151 U2. Clear Creek, Illinois.

151 V2. Bi¢ MubpDpY RI1VER, lllinois, vide 162.
151 W2. Mary’s River, 1llinois.

151 X2, KASKASKIA RIVER, Illinois, vide 163.
151 Y2. TFountain Creek, lllinois.

151

Z2. Meramec River, Missouri.

151 A3. Big River, Missouri.
151 B3. Bourbeouse River, Missouri.

151

C3. Cabokia Creek, Illinois.

151 D3. Mi1ssoURI R1VER, Missouri, vive 164,

151 E3. Piasa Creek, Illinois.

151 F3. ILLINOI8 RIVER, Illinois, vide 174.

151 G3. Salt River, Missouri.

151 H3. North Fork of Salt River, Missouri.

151

J3. Kiset Creek, Illinois.

151 K3. Mill Creelk, Illinois.

151

L3. Fabius River, Missouri.

151 M3. North Fabius River, Missouri.

151
151
1561

N3. Rock Creelk, Illinois.
03. Bear Creek, Illinois.
P3. Fox River, Missouri and Illinois.

151 Q3. DEs MOINES RIVER, lowa, vide 175.
151 R3. Dugout Creek, Illinois.

151

S83. Honey Creek, Illinois.
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151. Mississippi River, Louisiana, &c.—Continued.
151 T3, SKUNK RIVER, Xowa, vide 176,
151 U3. Henderson River, 1llinois.
151 V3. Cedar Oreek,'Illinois.
151 W3. Pope Creek, Illinois,
151 X3. Edwards River, Illinois.
151 ¥3. - Camap Creck, 11linois.
151 Z3, South Edwards River, Illinois.
151 A4. TowA RiveR, Iowa, vide 177,
151 Bd.. Eliza Creek, Illinois.
151 C4. Copper Creek, Illinois.
151 D4. Rock RiIVER, 1llinois, vide 178,
151 E4. Duck Creek, Iowa.
151 F4. WA'PSIPINICON RivER, Iowa, mde 179.
151 G4. Caunton River, Towa.
151 H4. Farmer’s Creek, Iowa.
151 J4. Johnsons’ Creek, Illinois.
151 K4, Plum River, Illinois.

151 L4. Camp Creek, Illinois,
151 M4. East Branch, Illinois.
151 N4, West Braneh, Illinois.

161 O4. Big Rush Creek, Illinois.

15+ P4. Apple River, Illinois.

151 Q4. . Irish Hollow Creek, Illinois.
151 R4. Small-pox Creek, Illinois,

151 S4. Platte River, Wisconsin,

151 T4. “Grant River, Wisconsin.
151 U4. Turkey River, Iowa.

151 V4. Volga River, Iowa.

151 W4. Cran Creek, Jowa.

151 X4. WisCcONSIN RIVER, Wisconsin, vide 180,
151 Y4. Yellow River, Iowa.

151 Z4. Paint Creck, Iowa.

151 AS5. Upper Towa River, lowa,

151 BS. French Creek, Iowa,

1 C6. Silver Creek, Iowa.

151 D5. . Bear Creek, Towa.

151 E5. . Canoe River, Iowa.

151 Fa. Ten-Mile Creek, Iowa.
151 -G5. Silver Creek, Iowa.

151 H5. Raccoon River, Wisconsin.

151 J5. Watson Creek, Minnesota.

151 K5. Black River, Wisconsin.

151 LS. Poplar River, Wisconsin.

151 M. Trempealeau, River, Wisconsin.
151 Nb. Pigeon Creek, Wisconsin,



[27] RIVERS OF THE UNITED STATES. 117

151. Mississippi River, Louisiana, &c.—Continued.
151 Ob. Zumbro River, Minnesota.
151 P5. CHIPPEWA RIVER, Wisconsin, vide 181.
151 Q5. Lake Pepin, Wisconsin.
151 R5. Cannon River, Minnesota.
151 85. 8r. Croix RIVER, Wisconsin, vide 182,
151 T5. MINNESOTA RIVER, Minnesota, vide 183.
161 US. Rum River, Minnesota.
151 V3. Crow Lliver, Minnesota.

151 Wb. South IFork of Crow River, Minnesota.

151 XG5, Buffalo River, Minnesota.

151 Y5. Lakes Lillian, Kandiyohi, and Minitaga,
Minnesota.

‘151 Z5. " North Fork of Crow River, Minnesota.

151 A6. Green Lake, Minnesota.
151 B6. Elk River, Minnesota.

- 161 C6. Sauk River and Lake, Minnesota.
151 DG6. Platte River and Lake, Minnesota.
151 E6. Swan River, Minnesota.

151 ¥6. Elk River, Minnesota.
1561 G6. Nokay River, Minnesota.
151 H6. Crow Wing River, Minnesota.

151 JG. Long Prairie River, Minnesota.

151 KG6. Partridge River, Minnesota.

151 LG. Leaf River, Minnesota. .

151 MG. Pine River, Minnesota.

151 NG6. Whitefish, Norway, and Ada Lakes.

151 O6. Ponto and Mountain Lakes, Minnesota.

151 P6. Willow River, Minnesota.

151 Q6. Sandy, Pokegoma, and Swan Lalkes, anesota
151 R6. Deer River and Lakes, Minnesota.

151 S6. Leech River and Lake, Minnesota.

151 T6. Kwiwissenes River, and Lake Hasster, Minne-.
sota.
151 UG6. Lakes Winnibigoshish, Cass, Pemidji, and Itasca,
Minnesota.

152. Red River, Louisiana.
152 A. Atchafaylaya River, Louisiana.

152 B. Lalke Moreau, Louisiana.

152 C. Rouge Bayou, Louisiana.

152 D. - Boeuf Bayou, Louisiana.
152 E. Black River, Louisiana.

152 F. Tensas Bayou, Louisiana.

152 G. - Bayou Macon, Louisiana.
1562 H. Bayou Louis, Louisiana.

152 J. Deer Creek, Lounisiana.
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152. Red River, Lonisiana—Continued.

152 K.

152 X,
152 Y.
152 Z,

152 A2.

152 B2.
152 C2.

152 D2.

152 E2.
152 F2,
152 G2,
152 H2.
152 J2.
152 K2,
152 L2,
152 M2,
152 N2,
152 02.
152 P2.
152 Q2.

162 R2.

152 82,
1562 T2.

152 U2,

152 V2,
152 W2,

152 X2,

152 Y2.

Turkey Creek, Louisiana.
Boeuf River, Louisiana.

Big Creek, Louisiana.

Bee Bayou, Louisiana.
Big Bayou, Louisiana,
Bayou Boeuf, Louisiana.
Bayou Bartholomew, Arkansas.

Washita River, Louisiana:

Bayou La TFourche, Louisiana.
Little Bayou Boeuf, Louisiana.
Corney Creek, Louisiana. .
Bayou I’Arbonne, Louisiana.
Saline River, Arkansas.
Eagle Creek, Arkansas,
Flat Creek, Arkansas.
Brown’s Creek, Arkansas.
Cypress Creek, Arkansas.
Big Creek, Arkansas.
North Fork of Saline River, Ar-
kansas,
Middle Fork of Saline River, Ar-
kansas.
Bayou Moreau, Arkansas.
Cook’s Creek, Arkansas.
Champagnole Creek, Arkansas.
Two Bayous, Arkansas.
Bayou Frio, Arkansas.
Bayou Tulip, Arkansas.
Little Missouri River, Arkansas.
Terre Noir Creek, Arkansas.
Cypress Bayou, Arkansas.
Beech Creeck, Arkansas.
Terre Rouge Creek, Arkansas.
Antoine Creek, Arkansas.
Clear Fork of Little Missouri, Ar-
kansas.
Cypress Creek, Arkansas.
Caddo Creek, Arkansas.
Little Mazorn Creel, Arkansas.
Big Mazorn Creek, Arkansas.
North Fork of Washita River, Arkan-
8a8.
Muddy Fork of Washita River, Arkan-
sas.
Brushy Creek, Arkansas.
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152. Red River, Louisiana—Continued.
152 Z2. Saline Bayou, Louisiana.

152 A3. Cross Bayou, Lonisiana.

152 BS. Horsepen Creel, Louisiana.
152 C3. Catahoula Lake, Louaisiana.
152 Da3. Flaggon Bayou, Louisiana.
152 E3. Little River, Louisiana.

152 F3. Castor Bayou, Louisiana.

152 G3. Dugdemona River, Louisiana.
152 H3. Jatt Lake, Louisiana.

152 J3. Cane River, Louisiana,

152 Ka3. Casatche Bayou, Louisiana.
1562 L3. Saline Lake, Louisiana. ‘

152 Ma3. Saline Bayou, Louisiana.

152 N3. Black Lake, Louisiana.

152 03. Black Lake Bayou, Louisiana.
152 P3. Pierre Bayou, Louisiana.

152 Q3. Pierre Bayou Lake, Louisiana.
152 R3. Lake Bistineau, Louisiana.

152 83. Dauchita Bayou, Louisiana.
152 T3. Cannisnia Lake, Louisiana.

152 U3. Cypre Bayou, Louisiana.

152 V3. Tone’s Bayou, Louisiana.

152 W3. Bodeau Lalke, Louisiana.

152 Xa3. Bodeau Bayou, Louisiana.

152 Y3. Cross Lake, Soda Lake, Caddo Lake, Ferry Lake,
Cypress Creek, and Black Bayou, Louisiana

and Texas.
152 Z3. Sulphur Fork of Red River, Louisiana and Texas.
152 A4, ~Anderson’s Creek, Texas.
152 B4. ‘White Oak Bayou, Texas,
152 C4. Bootl’s Creek, Texas.
152 D4. Cuthand Creek, Texas.
152 Ed. * North Sulphur River, Texas.
152 F4. Crockett Creek, Texas.
152 G4. South Sulphur River, Texas.
152 H4. Little River, Arkansas and Indian Territory.
152 J4. Saline Creek, Arkansas.
152 K4. Rolling Fork, Arkansas and Indian Territory.
152. L4, Buffalo Creek, Indian Territory.

152 M4{. Pecan Bayou, Texas,
152 N4. Kimishi River, Indian Territory.

152 O4. Bushy Creek, Indian Territory.’

152 P4, " Big Creek, Indian Territory.

152 Q4. Black Ifork Creek, Indian Territory.
1562 R4. Buffalo Creek, Indian Territory.

162 S4. Haw Creek, Indian Territory.
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162, Red River, Louisiana—Continued.

162 T4.

162 U4.

152 V4,

152 W4,
152 X4.

152 Y4.
152 Z4.
152 AS.
152 Bb.
152 Ca.
152 D5.
152 E5.
152 F5.

152 G3.

152 Hb.
152 Js.
152 K35.
152 L5.
162 Ms.
1562 NG&.
152 O5.
152 P5.
152 Q3.
152 RS,
152 S86.
152 Tb.

152 U5.
152 V5.
152 W5.
152 Xb.
1562 Y5.
162 Z5.
152 AG6.
1562 B6.

152 C6
152 D6.
152 E6.
152 F6.
152 G6.

152 He.

1562 J6.

152 KB6.

152 L6.

162 M6.
152 N6.

Upper Pins Creek, Texas.
Boggy River, Indian Territory.

Middle Boggy River, Indian Territory.

Sander’s Creek, Texas.

Coffee Mill Creek, Texas.

Blue River, Indian Territory,

Island Bayou, Indian Territory.

Waghita River, Indian Territory.
Caddo Creek, Indian Territory.
Wild Horse Creek, Indian Territory.
Rush Creelk, Indian Territory.

(30]

Little Washita River, Indian Territory.
Pond Creek, Indian Territory.

Seventh Cavalry Creek, Indian Territory.
Sergeant Major Creek, Indian Territory,
Gageby Creek, Indian Territory and Texas.

Dry Fork of Washita River, Texas.
‘Walnut Creek, Indian Territory.
Fish Creek, Indian Territory.
Mud Creek, Indian Territory.
Red Qak Fork, Indian Territory.
Farmers Creck, Texas.
Panther Creek, Texas.
Coffee Creek, Texas.
Belknap Creek, Texas.
Little Wichita River, Texas.
Turkey Creek, Texas.
East Fork, Texas.
Mosquito Creelk, Texas.
Solomon Oreek, Texas.
Union Creek, Texas.

North Fork of Little Wichita River, Texas.

Middle Fork, Texas.
South Fork, Texas.
Big Wichita River, Texas.
Holliday Creek, Texas.
Plum Creek, Texas.
- Buffale Head Creek, Texas.
Beaver Creek, Texas.
Mionas Creek, Texas.
Jennie’s Creek, Texas.
Lilley’s Creek, Texas.
Main Beaver Creek, Indian Territory.

Little Beaver Creek, Indian Territory.

Caclhe Creek, Indian Territory.
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152. Iied River, Louisiana—Continued.

152 06.
152 P6.
152 Q.
152 RG.

152 S6.

152 T6.
152 U6.
152 V6.
152 W6.
152 X6.
"152 Y6.
152 Z6.

162 AT,

152 B7T.

© 152 C1.
152 D7.
152 ET.
162 F7.

152 GT.

152 H7.

152 J7.
152 K1.

152 L7,

152 M7.

152 N7.
162 G7.

West Fork, Indian Telutory
Buffalo Creek, Indian Territory.
Deep Red Creek, Indian Territory.
Snake Creek, Indian Territory.
Herd Creek, Indian Territory.

China Tree Creek, Texas.

Buffalo Creek, Texas.

Pease River (or South Fork Red River), Texas.
North Fork of Pease River, Texas. '

South Fork of Pease River, Texas.

North Fork of Red River, Indian Territory and Texas.

Otter Creek, Indian Territory.

Elk Creek, Indian Territory.

Elm or Marey’s Creek Indian Territory and
Texas.

Cam) Creek, Indian Territory and Texas.

Whitefish Creek, Indian Territory and Texas.

Buffalo Creek, Indian Territory.

Sweetwater Creek, Indian Territory and Texas.

McClelland Creek, Texas.

Prairie Dog Town FFork of Red River, Indian Territory
and Texas.

Freshwater Creek, Texas.
Salt Fork of Red River, Indian Territory and
Texas.
Deep Red Run, Indian Territory.
Gypsum Creek, Indian Territory.
Clear Creek, Texas.
Mulberry Creek, Texas.

152 P7. South Fork of Red River, Texas.
152 Q7. Falls and head of Red River, Randall, and Armstrong

, Counties, Texas.

153. Yazoo River, Mississippi.
1563 A. TFalse River, Mississippi.
153 B. Sunflower River, Mississippi.

1563 C.
153 D.
153 L.
163 F.
153 G.
153 H.

Silver Creek, Mississippi.

Bayou Philia, Mississippi.

Deer Creels, Mississippi.

Shackelford Bayou, Mississippi.
Thompkin’s Bayou, Mississippi.
Barrow’s and Goose Lakes, Mississippi.

1563 J. Alligator Creek, Mississippi.
1563 K. Techevah Creek, Mississippi.
153 I. Tehulah River, Mississippi.

153 M.

Black, or Bloosa Oreek, Mississippi.
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153. Yazoo River, Mississippi—Continued.

153 N. Fannegusha Creek, Mississippi.
153- O. Chicopah Bayou, Mississippi.
153 P. Abyacha Coula Creek, Mississippi.

153 Q. Palusha Creek, Mississippi.
163 R. Big Sandy Creek, Mississippi.
153 S. Yalabusha River, Mississippi.
153 T. Batupon Bogue, Mississippi.

153 U. Patacocawa Creek, Mississippi.
153 V. Loosha Scoona River, Mississippi.
153 W. Botmore Creek, Mississippi.

153 X. Cold Water River, Mississippi.

153 Y. Cositys Bayou, Mississippi.

153 Z. Tallahatchee River, Mississippi.
153 Az2. ’ Yockeuey River, Mississippi.
153 B2. Wyoh - Na Pata-Fa River, Mississippi.
153 C2. Otoclaffa Creek, Mississippi.
153 D2. Tippal Creek, Mississippi.

153 12, Issaquena Creek, Mississippi.

154, Arkansas River, Arkansas and Indian Territory.
154 A. Rattlesnake Bayon, Arkansas.
154 Aa. Bayou Meto, Arkansas.
154 B. Bayou Two Prairies, Arkansas.
154 Ba. Little Bayou Meto, Arkansas.

154 C. Maumelle River, Arkansas.

154 D. Cypress Lake, Arkansas.

154 E. Tourche La Fave River, Arkansas.
154 F. Grape Creek, Arkansas.

154 G. Cauldron Creek, Arkansas.

154 H. North Fork of Cauldron Creek, Arkansas.
154 J. DPetit Jean Creek, Arkansas,

154 K, Dutch Creek, Arkansas.

1564 L. Illinois Creek, Arkansas.

164 M. Bear Creek, Arkansas.

154 N. DPiney Creek, Arkansas.

154 O. Little Piney Creek, Arkansas.
154 P. Cane Creek, Arkansas.

154 Q. Mulberry River, Arkansas.

154 R. Richland Creek, Arkansas.

154 8. Lees Creck, Arkansas.

154 T. Basil Creek, Indiann Territory.

154 U. Skin Creek, Indian Territory.

154 V. Sallison Creek, Indian Territory.

154 W. Sand Bois Creck, Indian Territory.
154 X. Vine Creek, Indian Territory.
154 Y. Canadian River, Indian Territory.
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154. Arkansas River, Arkansas and Indian Territory—Continued.

15¢ Z.

154 A2.
154 B2.
154 C2.
154 D2.
164 E2,
154 F2.

154 G2.
154 H2.
154 J2.
154 K2.
154 L2.
154 M2,
154 N2.
154 02
154 P2.
154 Q2.
154 R2.
154 82,
154 T2.
154 U2.
154 V2.
154 W2,
154 X2.
154 A3.
154 B3.
154 C3.
154 D3.
154 E3.
154 F3.
154 G3.
154 H3.
154 J3.
154 K3.
154 L3.
154 M3.
154 N3.
154 03.
154 P3.
154 Q3.
154 R3.
154 S3.
154 T3.

Rabbit Ear Creek, or North Fork of Canadia
River. :
Deep Fork, Indian Territory.
We-woka River, Indian Territory.
Wolf Creek, Indian Territory.
Middle River, Texas.
Trout Creek, Indian Territory.
Paladoro, or Skull Creek, Indian Terri-
tory and Texas.
Union Creek, Indian Territory and Texas.
Dry River, Indian Territory and Texas.
Beaver Creek, - Texas.
MecNeiss Creek, Indian Territory.
Coal Creck, Indian Territory.
Grain Creek, Indian Territory.
Brushy Creek, Indian Territory.
Little River, Indian Territory.
Walnut Creek, Indian Territory.
Deer Creek, Indian Territory.
Cowmmission Creek, Indian Territory.
Dry River, Texas.
Kiowa Creek, Texas.
Valley Creek, Texas,
Kit Carson Creel, Texas,
Big Clear, or Mustang Creek, Texas.
Little Clear Creek, Texas.
Spriug Creek, Texas.
Bluff Creek, Texas.
Moale Creek, Texas,
Agua Azul River, Texas.
Shady Creek, Texas.
Beautiful View Creck, Texas.
Canada Rica Creck, Texas.
Rincon de la Cruz Creek, Texas.
Ca Bonito Creek, Texas.
Encampment Creek, Texas.
Major Long’s Creek, Texas and New Mexico.
Trujillo Creek, Texas and New Mexico.
Flakg Creek, Iudian Territory and New Mexico.
Canada de Trujillo Creek, New Mexico.
Red River Springs, Indian Territory.
Rocky Bell Creek, Indian Territory.
Monte Bevuleta Tucumeari Creek, New Mexico.
Hall Creck, New Mexico.
Barrancas Creek, New Mexico.
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154, Arkansas River, Arkansas and Indian Territory—Continued.

164 U3,
154 V3.
154 W3,
1564 Xa3.
154 Y3,
154 Z3.
154 Ad.
1564 B4.
154 C4.
164 D4.

154 E4.

154 F4.
154 G4.
154 H4.
154 Jd.
154 K4.
154 Ld.
154 Md.
154 N4.
154 O4.
154 P4.
164 Q4.
154 R4.
154 S4.
154 T4.

154 U4.
. 1564 V4.

154 W4,
154 X4.
154 Yd4.
1564 Zd.
154 AD5.
154 BS.
154 C5.
154 D3.
154 Dba.
154 EDb.
154 T5.
164 G3.
154 Hb.
154 Jb.
134 K5.
154 LS.
154 MS5.
154 NBb.

‘Utah Creek, New Mexico.

Alamo Creek, New Mexico.
Pajarito Creek, or Tierra Blanca, New Mexico.
Rio Concha Creek, New Mexico.

Arroyo Guerbo, New Mexico.
Rio Mora, New Mexico.

. Le Blanco Creek, New Mexico.
Dog Creek, New Mexico.

Rio Sapello, New Mexico.

Rio Cebollas, New Mexico.

Elk Lake, New Mexico.

Don Carlos Creek, New Mexico.
Laguna River, New Mexico.

‘Whetstone River, New Mexico.

Sweetwater Creek New Mexico.
Rayado River, New Mexico.

Rio Cimarron, New Mexico.
Rio Vermijo, New Mexico.
Crow Creek, New Mexico.
Una de Gato Creek, New Mexico.

INinois River, Indian Territory.

Flint Creek, Indian Territory and Missouri.
Barren Fork, Indian Territory and Missouri.
Illinois Creck, Indian Territory and Missouri.
Elk Creek, Indiau Territory.

Coodeys Creek, Indian Territory.

Neosho River, Indian Territory and Kausas.

Flat Rock Creelk, Indian Territory.
Fourteen-mile Creek, Indian Territory.

Spring Creek, Indian Territory.

Saline Creck, Indian Territory.

Spavina Creek Indian Territory and Missouri.
Cabin Creek, Indian Territory.

Elk Creek, Indian Territory.

- Sugar Creek, Arkansas.
. Shoal Creek, Missouri.
Verdigris River, Indian Territory and Kansas.

Bird Oreek, Indian Territory.
Big Caney Creek,\Indian Territory.

Pocan Creek, Indian Territory.

Cane Creek, Indian Territory.

Snake Cree¢k, Indian Territory.

Polecat Creek, Indian Territory.

Red Fork of Alkansas River, Indian Telntm y.

Black Bear Creek, Indian Territory.
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154. Arkansas River, Arkansas and Indian Territory —Continued.

154 O5.
154 Po.
154 Q5.

154 RO.

154 5.

154 T5.
154 US.
154 V5.
154 W5,
154 X5.
154 Y5.
154 Z5.
154 AS6.
154 B6.
154 C6.
154 DG.
154 E6.
154 FG.
154 G6.

154 He6.
1584 J6.
154 KB6.
154 L6.
164 M.

154 NG.
154 OG.
154 P6.
154 Q6.
154 RG.
154 SG.
154 T6.
154 US.
154 V6.
154 W6.
154 X6.
154 Y.
154 %6.
154 AT.
154 BT.
154 O7.
154 D7.
154 E7.

Chisholms’ Creek, Indian Territory.
Cottonwood Oreek, Indian Territory.
Uncle John, or Kingfisher Creck, Indian Ter-
tory. .
Glauber Salt Creek, Indian Territory.
Sand Creek, Indian Territory.
Buffalo Creek, Indian Territory.
Snake Creek, Indian Territory.
Bluff Creek, Indian Territory.
Sa-Tau-Tas Creek, [ndian Territory.
Tish Creek, Indian Territory.
Cimarron River, Kansas and Indian Territory.
Bear Creek, Kansas.
Salt Creek, Kansas.
Crooked Creek, Kansas.
Sand Creek, Kansas.
Cold Spring Creelz, Texas.
Cedar Creek, Texas.
Willow Creek, Colorado.
Salt, or Nescutunga River, Indian Territory and Kan-
sas.
Medicine Lodge Oreek, Kansas.
Cavalry Creel:, Kansas.
Bluff Creek, Indian Territory and Kansas.
Pahabe Creek, Indian Territory.
Snawacospah or Chikaskie River, Indian Territory
and Kansas.
Ne-Ne-Squaw River, Kansas.
South Fork of Ne-Ne-Squaw River, Kansas.
North Fork of Ne-Ne-Squaw River, Kansas.
Cow Skin Creek, Kansas.
Little Arkansas River, Kansas.
Rattlesnake Creek, Kansas,
Walnut Creek, Kansas.
South Fork of Walnut Creek, Kansas.
Sandy Bed Creek, Kansas.
Ash Creek, Kansas.
Pawnee Creek, Kansas.
Buckner’s Branch, Kansas.
Shaff’s Branch, Kansas.
Heth’s Branch, Kansas.
Coon Oreek, Kansas.
Mulberry Creek, Kansas.
Bear Creek, Kansas.
Two Butte Creek, Colorado.



126 REPORT OF COMMISSIUNER OF FISH AND FISHERIES. - [36]

154. Arkapsas River, Arkansas and Indian Territory—Continued.
154 T7. Clay Creek, Colorado.
154 G7. Big Sandy Creek, Colorado.
154 HI. Rush Creel, Colorado.
154 J7. Wild Horse Creek, Colorado.
154 K7. Caddo Creek, Colorado. -
154 L7. Rule Creek, Colorado.
154 M7. Purgatory River, Colorado.

154 N7T. Higby Cafion Creek, Colorado.
154 O7. Chaquague Creek, Colorado.
154 P7. Cliickoa Creek, Colorado.

154 Q7. Las Animas River, Colorado.

154 R7. Dry Creek, Colorado.

154 S7. Duck, or Little Sandy Creek, Colorado.
154 T7. Timpa Creek, Colorado.

154 TU7. Apishapa Creek, Colorado.

154 V7. Huerfano River, Colorado.

154 W71, Cucharas River, Colorado.

154 X7. * Santa Clara Creek, Colorado.
154 YA7. Apache Creek, Colorado.

154 Z7. William’s Creek, Colorado.

154 AS8. Black Squirrel Creek, Colorado.

154 BS. Chico Creek, Colorado.

154 C8. Saint Charles River, Cdlorado.

154 D8. - Greenborn River, Colorado.

154 ES8. Muddy Creel, Colorado.

154 F8. Fountaine Qui Bouille Creelk, Colorado.
154 G8. +  Little Fountaine Creek, Colorado.
154 HS. Rock Creel, Colorado.
154 JS. Turkey Creek, Colorado.
154 KS8. Beaver Creek, Colorado.
154 L8. Great Creek, Colorado.
154 M8. )il Creek, Colorado.
154 N8. Texas Creek, Colorado.
154 O8. Brown Creek, Colorado.
154 P8. Chalk Creek, Colorado.
154 Q8. Cottonwood Creek, Colorado.
154 R8. Twin Lakes, source of Arkansas River, near Leadville,
Colorado.
155. White River, Arkansas.

155 A. La Grue River, Arkansas
155 B. Little River or Big Creek, Arkansas.
1535 C Cache River, Arkansas.’

5 D. Bayou Devue, Arkansas.

155 E. Cypress Bayou, Arkansas,
5 F. Little Red River, Arkansas.
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155. White River, Arkansas—Continued.-
155 G. Turkey Creel, Arkansas.
155 H. 01d Fork of Little Red River, Arkansas.
155 J. Village Creek, Arkansas.
155 K. Black River, Arkansas.

155 L. Strawberry River, Arkansas.

155 M. Piney Fork of Strawberry River, Arkansas,

155 N. Spring River, Arkansas and Missouri.

155 O. Eleven Points River, Arkansas and Mis-
e souri. '

155 P. James Creek, Arkansas.

155 Q. Hyatts Fork of Spring River, Arkansas.

155 R. Current River, Arkansas and Missouri.

155 8. . Little Black River, Arkansas and Missouri.

155 T. Jack’s Fork of Current River, Missouri.

155 U. Big North Fork of White River, Arkansas and Mis- '

souri.

155 V. Buffalo Fork of White River, Arkansas.

155 W, Hoges Creek, Arkansas.

156 X, Calf Creek, Arkansas.

155 Y. Richland Creek, Arkansas.

1565 Z. Orooked Creek, Arkansas.

155 A2. Sugar-Loat Cteek, Arkansas.

155 B2. Bear Creek, Arkansas.

155 (2. Big Beaver Creek, Arkansas.

155 D2. Swan Creek, Arkansas.

155 E2. Long Creeck, Arkansas,

155 F2. West Fork of Long Creek, Arkansas and Mis-
souri.

155 G2. Flat Creck, Missouri.

155 H2. King’s River, Missouri and Arkansas.

155 J2. Main Fork of White River, Missouri.

1556 K2, Nubbins Creek, Missouri,
156. Ohio River, Illinois, Indiana, Ohio, Kentucky, West Virginia,
Pennsylvania.

166 A. Big Wheeling Creck, Pennsylvania.

156 B. Big Grave Creek, Pennsylvania.

156 €. Tish Creck, Pennsylvania.

156 D. Tishing Creek, Pennsylvania.

166 E. Middle Island Creek, Pennsylvania.

156 TF. McElroy Creck, Pennsylvania.

156 G. TFrench Creck, Pennsylvania. :

156 H. Buffalo Creek, West Virginia and Pennsylvania.
156 J. Cross Creek, West Virginia and Pennsylvania.
156 ‘K. Tygarts Creck, Kentucky.

156 L. Grassy Creek, Kentucky.

156 M. Kinniconick Creek, Kentucky.
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156. Ohio River, 1llinois, Indiana, Ohio, &e.-- Continued.

156 N.
156 O

156 A2.
156 B2,

156 C2.

156 D2.
156 E2.
156 Fe.
166 G2.
156 He.
156 J2.
156 K2.
156 Le.
156 M2.
156 N2,
156 02.
156 P2.
156 Q2.
166 R2.
156 S2.
156 T2.
156 U2.
156 V2.
156 W2.
156 X2.
' 156 Y2.
156 Z2.
156 A3.
156 B3.

136 C3.
156 D3.

156 E3.
156 F3.
156 Gs3.
156 H3.
156 J3.

156 K3.

156 L3.

" 156 M3.
156 N3.

156 0O3.
156 P3

156 Q3.

156 R3.

Calio Creek, Kentucky.
Twelve-Mile Creel, Kentucky.
TENNESSEE RIVER, Kentucky, vide 157.
CUMBERLAND RIVER, Kentucky and Tennessee,
vide 158.
Saline River, Illlnois.
North Fork of Saline River, Illinois.
South Fork of Saline River, Illinois.
Wabash River, Indiana. ®
Little Wabash River, Indiana.
‘White River, Indiana.
East Fork of White River, Indiana.
West Fork ot White River, Indiana.
Embarras River, Illinois.
Tippecanoe River, Indiana.
Eel River, Indiana.
Mississinneau River, Indiana.
Cypress Creek, Indiana.
Sallamoni River, Indiana.
Lost Creek, Indiana.
Tradewater River, Kentucky.
Highland Creek, Kentucky.
Green River, Kentucky.
Little Barren River, Kentucky.
East Fork of Little Barren River, Kentucky.
Middle Fork of Little Barren River, Kentucky.
South TFork of Little Barren River, Kentucky.
Panther Creek, Kentucky.
East Fork of Panther Creek, Kentucky.
Deer Creek, Kentucky.
Plam Creek, Kentucky.
Muddy Creek, Kentucky.
Indian Camp Creek, Kentucky.
" Welsh’s Creek, Kentucky.
Clay Lick Creek, Kentucky:.
Bear Creek, Kentucky.
Beaverdam Creek, Kentucky.
Brush Creek, Kentucky.
Pitman’s Creek, Kentucky.
Russell’s Creek, Kentucky.
Sulphur Creek, Kentucky.
Glenn Creek, Kentucky.
Reynold’s Creek, Kentucky.
Robinson’s Creek, Kentueky.
Casey Creek, Kentucky.
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156. Ohio River, Illinois, Indiana, Ohio, &e.—Continued.

156 S3.
156 T3.
156 U3.
156 V3.
156 W3.
156 X3.
156 Y3.
166 Z3.
156 Ad.
156 B4.

166 C4.

156 D4.
156 E4.
156 It4.
156 G4.
156 H4.
156 J4.
166 K4.
156 L4.
156 M4,
156 N4.
156 O4.

156 P4.
156 Q4.
1656 R4.

156 S4.
156 T4.
156 U4.
156 V4.
1566 W4.
156 X4.
166 Y4.
. 156 Z4.
156 Ab.
156 Bb.
156 C5.

156 DA.
156 Eb5.

166 Fb.
166 G5,

S. Mis, 46~—9

Nolin River, Kentucky.

Bacon Creek, Kentucky.
Roundstone Creek, Kentucky.
Severn Valley Creek, Kentucky.
North Fork of Nolin River, Kentucky.
South Fork of Nolin River, Kentucky.
Rough Creek, Kentacky.
Muddy Creek, Kentucky.
Caney Creek, Kentucky.
North Fork of Rough Creek, Ken-
tucky.

Pond River, Kentucky.

Cypress Creck, Kentucky.

Otter Creek, Kentucky.

West Fork of Pond River, Kentucky.
Long Creek, Kentucky.

Muddy River, Kentucky.

Clifty Creek, Kentucky.
Pigeon Roost Creek, Kentucky.
Wolt Creek, Kentucky.

Big Barren River, Kentucky.

Gasper’s River, Kentucky.
Clear Fork of Gasper's River,
Kentucky.
Drake’s Fork, Kentucky.
Sinking Creek, Keuntucky.
West Fork of Sinking Creck,
Kentucky.
Sulphur Fork, Kentucky.
Trammel’s Fork, Kentucky.
Ray’s Fork, Kentucky.
Beaver Creek, Kentucky.
Boyd’s Creek, Kentucky.
Skagg’s Creek, Kentucky.
Peters Creek, Kentucky.
Long Creek, Kentucky.
Lick Creek, Kentucky.
Indian Creek, Kentucky.
Long Fork of Big Barren River, Ken-
tucky.
East Fork of Big Barfen River, Ken-
tucky.

Salt River, Kentucky.
Pond Creek, Xentucky.
Floyd’s Fork, «entucky.
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156, Ohio River, Illinois, Indiana, Ohio, &c.—Continued.

156 Hb5. Rolling Fork of Salt River, Kentucky.
156 J35. Beech Fork, Kentucky.

156 K5. . Hardins Creek, Kentucky.
156 L5, Chaplin Fork, Kentucky.
156 M5. Sulphur Creek, Kentucky.

166 N5. Otter Creek, Kentucky.
166 O5. Kentucky River, Kentucky.

156 P5. Eagle Creek, Kentucky.

156 Q5. Ten-Mile Creek, Kentucky.
1566 R5. Tyells Fork, Kentucky.

156 S8b. Drennan Creek, Kentucky.

156 T5. Six-Mile Creek, Kentucky.

156 Ub. Cedar Creek, Kentucky.

156 V5. Sand Creck, Kentucky.

1566 W5. Elkhorn Creek, Kentucky.

156 X5. Hickman Creek, Kentucky.

1566 Y5. Paint Lick [Creek], Kentucky.
166 Z5. Silver Creek, Kentucky.

166 A6. Boone’s Creek, Kentucky:.

156 B6. Otter Creek, Kentucky.

156 C6. Muddy Creek, Kentucky.

156 D6. Drowning Creek, Kentueky.

156 E6. Station Camp Creek, Kentucky.
1566 F6. . Sturgeons Creek, Kentucky.

156 G6. Sextons Creek, Kentucky.
156 HG6. Red Bird Fork, Kentucky.
166 JG. Goose Creek, Kentucky.
156 K6. East Iork, Kentucky.

156 Le. " Collins Fork, Kentucky.
156 M6. Cutshin Creek, Kentucky.
156 N6. Greasy Creek, Kentucky.
156 O6. Quicksand Creck, Kentucky.
1566 P6. Troublesome Creek, Kentucky.
156 QG. : Lost Creek, Kentucky.

1566 R6. Big Creek, Kentucky.

156 86. Buckhorn Creek, Xentucky.
156 T6. Carr’s Fork, Kentucky.

156 UG, Rockhouse Creek, Kentucky.
156 V6. Dick’s River, Kentucky.

156 W6. Otter Creek, Kentucky.
156 X6, Sinking Creek, Kentucky.

156 Y6. Red River, Kentucky.
166 Z6. Clover Creck, Kentucky.
156 A7, North Fork of Kentucky River, Kentucky.

156 B7. Middle Fork of Kentucky River, Kentucky.
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156. Ohio River, Illinois, Indiana, Ohio, &c.—Continued.

156

C1.

156 D7.
156 ET7.

156

7.

156 G7.
156 HT.

156

J1.

156 K7.

156

L7.

156 M7.
156 N7.

156

017.

156 P17.
156 Q7.
156 RT7.

156

S7.

156 T7.
156 U7.
156 V7.
156 W1,
156 X7,
156 Y7.

156

7.

156 AS.
156 BS.

156

Cs.

156 DS,
156 ES.

156
156
156
156
156
156
156
156
156
156
156
156
166
156
156
156

8.

GS8.

HS.
J8.
Ks.
L8.
Ms.
N8.
08.

Ps.

Q8.
RS8.
S8.
T8.
Us.

V8,

156 'W8.

South Fork of Kentucky River, Kentucky.
Little Kentucky River, Kentucky.
Miami River, Ohio.
Blackford’s Creek, Kentucky.
Licking River, Kentucky.
North Fork of Licking River, Kentucky.
South FFork of Licking River, Kentucky.
Flat Creek, Kentucky.
Fox Creek, Kentucky.
Slate Creek, Kentucky.
Christy Creek, Kentucky.
Triplett’s Creek, Kentucky,
North Fork, Kentucky.
Elk Fork, Kentucky.
Little Miami River, Ohio.
East Fork of Little Miami, Ohio.
Scioto River, Ohio.
Deer Creek, Ohio.
Little Sandy River, Kentucky.
East Fork of Little Sandy River, Kentucky.
Little Fork of Little Sandy River, Kentucky.
Dry Fork of Little Sandy River, Kentucky.
Crooked Creek, Kentucky.
Tradewater River, Kentucky.
Crab Orchard Creek, Kentucky.
Pond Creek, Kentucky.
Pogues Creek, Kentucky.
Donaldson Creelk, Kentucky.
Caney Creek, Kentucky.
Big Sandy River, Kentueky.
Tug Fork of Big Sandy, Kentucky.
Pigeon Creek, Kentucky.
Tug Run, Kentucky.
Panther Creek, Kentucky.
South Fork, Kentucky.
Camp Creek, Kentucky.
‘West Fork of Big Sandy, Kentucky.
Louisa Fork of Big Sandy, Kentucky.
Russel Fork of Big Sandy, Kentucky.
Pound Fork of Big Sandy, Kentucky.
GREAT KANAWHA RIVER, West Virginia, vide 159,
Guyandotte River, West Virginia.
Mud River, West Virginia.
Trade Fork, West Virginia.
Buffalo Oreek, West Virginia.
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156. Ohio River,
156 X3.

156
156
156
156
156
156
156
156
156
156
156
156
156
156
156
156
156
156
166
156
156
156
156

Y8,
Z8.
A9.
B9.
9.
D9.
E9.
F9.
G9.
H9.

J9.
K9,
L9.

M9. MONONGAHELA RIVER, Pennsylvania, vide 161.

N9,
09.
PI.

Q9.
R9

T9.
09.
V9.

156 W9.

156
156

X9.
Y9.

S9.

Illinois, Indiana, Ohio, &c.—Continued.
Clear Fork, West Virginia.
Rockeastle Creek, West Virginia.
Twelve-Pole Creek, West Virginia.
Right Fork, West Virginia.
Hockhocking River, Ohio.
LirTLE KANAWHA RIVER, Olio, vide 160.
Pond Creek, Ohio.
Sandy COreek, Ohio.
Mill Creek, Ohio.
Muskingum River, Ohio.
Licking River, Ohio.
White Woman River, Ohio.
Tuscarawas River, Ohio.
Beaver River, Pennsylvania.

Alleghany River, Pennsylvania.
Kiskiminitas River, Pennsylvania.

Conemaugh River, Pennsylvania.
Loyalhanna River, Pennsylvania.

Yellow Branch, Pennsylvania.
Clarion River, Pennsylvania.
French Creek, Pennsylvania.

Qil Creek, Pennsylvania.
Tionesta Creek, Pennsylvania.
Conewango Creek, Pennsylvania.
Mamac Creek, Kenfucky.
Humphrey’s Creck, Kentucky.

[42]

157. Tennessee River, Tennessee, Kentucky, and North Carolina.

157
157
167
157
157
167
157
157
167
157
157
157
157
1567
157
157
1567

ROWQOZRFR-meEgP oW

Clark River, Kentucky.

East Fork of Clark