REPORT OF THE DIVISION OF SCIENTIFIC INQUIRY.

By Hucu M. SMITil, Assistant in Charge.

Up to December 31, 1896, this division was under the charge of Mr,
Richard Rathbun, who resigned to take effect on that date, when Dr.
Hugh M. Smith was appointed to the vacaucy. Other changes in the
personnel of the division cousisted in the promotion of Dr, 1. F. Moore,
scientific assistant, to the position of naturalist on the steamer Alba-
tross, vice Mr. Charles H. Townsend, appointed assistant in charge of
Division of Fisheries, and Mr. T. M. Chamberlain, scientific assistant,
promoted to the position of general assistant on dlbatross, vice L. B.
Miller, deceased. Mr.M.C. Marsh, of Cornell University, was appointed
a scientific assistant in conformity with civil-service regualations.

FIELD INVESTIGATIONS.

During the year numerous field inquiries were conducted in different
parts of the country. Besides the usual investigations of fishes of the
interior waters, which have been regularly carried on for a long series of
years, many special inquiries of' a diverse character were undertaken.

Extensive investigations in the waters of Idalio, Washington, and
Oregon were prosecuted. These had for their object the study of the
distribution, .:l.bundance, habits, and spawning of the salmon, trout,
and other native fishes; the examination of various lakes with reference
to the introduction of the common eastern whitefish, and the survey
qf streamns with a view to ascertain their advantages and facilities for
ﬁ§h-cllltu1'ul operations. The investigations were in immediate charge
of Prof. Barton W. Evermann, who was assisted by Mr. A. B. Alexauder,
Dr. Seth E. Meek, Prof. Ulysses O. Cox, and Mr. A. G, Maddren.

A systematic examination of the short coast rivers of the Dacific
CO{}st from San Francisco nortbward was begun. A number of inter-
esting inquiries in Florida, Mississippi, Louisiana, and Texas were made
pursuant to special requests.

Outlines of the more important inquiries are here given. Detailed
accounts of some of them will be found in special printed reports.

LOWER COLUMBIA RIVER BASIN.

It being the intention of the Commission to establish a salmon
hatchery on one of the tributaries of the Columbia River, in order to
supplement the fish-cultural operations of the hatchery on Clackamas

River, extensive investigations wore made in August and September.
XcCI
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The streams visited were Lewis, Toutle, Hood, Big White Salmon,
Little White Salmon, Des Chutes, and John Day rivers; the Columbia
River at the Cascades and Celilo; Hamilton and Rock creeks near the
Cascades, and Tanner and Eagle creeks

The examinations were in the main limited to the lower parts of the
streams on account of their greater accessibility, a reasonably close
proximity to the railroad being a desirable feature of the proposed
station. During the visits made to these streams early in August the
inquiries consisted chiefly in determining their physical characters, the
examination of possible sites for hatchery buildings, and the collection
of information concerning the abundance ot salmon. At that time the
run of fish had not begun, and no authentic information regarding the
spawning time and condition could be obtained. It was therefore
necessary to revisit the different localities in September, when salmon
were arriving upon the spawning-beds and it was possible by personal
observation to determine the relative advantages of the different sites
and streams for fish cultural purposes.

Salmon were found in some numbers in Big White Salmon and Little
White Salmon rivers and in Tanner and Eagle creeks. No salnon
were observed in Des Chutes, John Day, and Hood rivers, and it is
doubtful whether, at the present time, these rivers contain any impor-
taut spawning-grounds of the chinook salmon., Salmon were observed
in greatest abundance in Little White Salnon River, and this stream
was selected as the most desirable site for the contemplated hatching-
station. Temporary buildings were hastily constructed and the station
operated during the same fall. The number of eggs collected was com-
paratively large and warrants the belief that this is one of the best
sites in the lower Columbia basin for fish-cultural work,

In September and October, 1896, Mr. A. B. Alexander spent consid-
erable time at the canneries of Mr. I. H. Taffe and Messrs. Seufert Bros.,
at Celilo, Oreg., inspecting the catch of salmon made in their wheels
aud nets, Important data were obtained as to the relative abundance
of chinook salmon, silver salmon, and steelheads, their sizes, spawning
condition, relative numbers as to sex, and the time of run.

WALLOWA LAKE, OREGON,

A brief visit was made to this lake in August, 1896, by Messrs. Meek
and Maddren for the purpose of ascertaining what facilities existed in
that regiou for the study of the blueback salmon or redfish and the
quinnat salmon, more especially their spawning habits and grounds
and their condition after spawning. No large redfish were seen, but it
was Jearned that this species formerly spawned in large numbers in
an inlet of Wallowa Lake; the run has been rapidly decreasing in
recent years. This region is also a spawning-ground of the small
redfish, but they had not arrived at the time of this visit. Important
spawning-grounds of the chinook salmon formerly existed in the west
and main forks of Wallowa River, but during the last few years not
many of this species have been seen.
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LAKE PEND D’OREILLE, IDAHO,

The investigations begun on this lake in the latter part of June,
1896, by Messrs. Alexander and Cox were continued until July 16,
when the requirements of the work on Puget Sound necessitated the
suspension of the inquiries. The visit to this lake had for its object
the search for survivors of the plant of whitefish made by the Commis-
sion in 1889, and the determination of the physical characters and the
nature of the aquatic fauna. The results of the inquiries were not
altogether satisfactory, owing to the shortness of the time devoted to
them and to the unfavorable conditions then prevailing. The melting
snows and heavy rains caused the water in the lake to rise from 10 to
17 feet higher than normal, and retarded the work.

An abundance of smnall crustaceans and insect larvie suitable for fish-
food was found, and the indications are that the lake is well adapted
to the common whitefish. Although no specimens of this species were
seen, and no reliable evidence was obtained showing that it has suc-
ceeded in establishing itself, further inquiries will be necessary in order
to Sf&ttle the matter counclusively. A party could profitably devote an
entire summer and fall to an examination of this important lake.

THE REDFISH LAKES, IDAHO,

The studies of the spawning habits of the redfish or blueback salmon
and the chinook salmon begun in these lakes in 1894 and continued in
1895 were resumed in the present year by Messrs, Evermann, Meek
'fmd Maddren. The observations were confined chiefly to Alturas Lake:
its inlet anfl outlet, and the upper course of Salmon River, although
some examinations were made at Pettit and Big Redfish lukes. The
work began July 10 and continued until October b, the observations
after August 15 being made by Mr. F. C. Parks, of Sawtooth, Idaho.

Armong the most important facts established by the investigations of
1895 were the following: (1) Both the redfish and the chinook salmon
I‘eafch these spawning-grounds in excellent condition, showing no muti-
1at301.1s or sores of any kind; the mutilations appear later, and are due
to injuries received on the spawning-beds, (2) All of the fish of these
two species coming to the headwaters of Salmon River for spawning
burposes die immediately after spawning. (3) The young of each of
these species remaiu in the vicinity of the spawning-beds for about one
year. (4) The eggs of the redfish laid in September hatch in the fol-
lowing March.

The inquiries carried on in 1896 were, in the main, a repetition of those
of 1895, and resulted in a complete verification of the more important
points established that year. The season was unfavorable, however,
for the study of the chinook salmon and the large redfish; only a few
of the former and none of the latter were seen. This is doubtless to be
attributed, in part at least, to their wanton destruction in these waters
by men and boys. The small redfish were even more nimerous than



XCIV  REPORT OF COMMISSIONER OF FISH AND FISHERIES.

in 1895. Upward of 2,000 were observed on their spawning-grouund in
the inlet to Alturas Lake. They were closely watched through the
season and it was found that all died at the close of the spawning period.
These fish were already in Alturas Lake when the observatlons began,
July 10, and it is not yet certainly known whether they are anadromous
or remain permanently in the lake.

TRIBUTARIES OF PUGET SOIiND.

In 1889 a large plant of fry of the eastern whitefish (Coregonus clupei-
JSormis) was made in Lake Washington, near Seattle, by the United
States Fish Commission. ~In June, 1896, Mr. A. B. Alexander devoted
a short time to a series of examinations to determine whetber any of
these fry have survived. No whitefish were found. Investigations
were again taken up in November and December, 1896, Various tests
were made with appropriate kinds of apparatus in different parts of
the lake, but no evidence was obtained that any of the whitefish
remained. The physical features of the lake were carefully studied,
soundings were made, a valuable series of temperature observations
was recorded, and collections of the fishes, crustaceans, and other
inhabitants of the lake were obtained.

Connected with Lake Washiogton, and distant only a few miles, are
Lakes Union and Sammamish. Mr. Alexander conducted similar inves-
tigations in these waters, studying the physical conditions and making
collections of the fishes and crustaceaus.

During July and August, 1896, Messrs. Alexander and Cox carried
on studies of the blueback or sockeye salmon (Oncorhynchus nerka) in
certain streams flowing into Puget Sound from the cast. One object
of the investigation was to obtain information desired by the Inter-
national Joint Fishery Commission as to whether any large numbers
of blueback salmon entering Puget Sound ascend Washington rivers
for the purposes of spawning. The movements of the bluebacks in
thie region of the San Juan Islands were studied, and the more impor-
tant rivers were visited and examined, among them being the Skagit,
Nooksack, and’ Stilliguamish. It was ascertained that the blueback
enters only the Skagit River in noteworthy numbers, and that im-
portant spawning-beds occur in Baker Lake and Baker River, one of
the principal tributaries of the Skagit.

TSILTCOO8, WHOAHINK, AND TAHKENITCH LAKES, OREGON.

These are small lakes situated near the coast a few miles south of
the mouth of the Siuslaw River. A number of persons living in the
vicinity had requested the Commission to stock Tsiltcoos Lake with
black bass and Whoahink Lake with brook trout. Dr. Meek, who was
engaged in experimental fish-cultural work on the Siuslaw River, was
detailed to report on the advisability of complying with the requests.
The biological and physical features of the lakes were studied and
large collections were made of the native fishes and the various kinds
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of fish-food found. It was learned that a considerable number of
salmon run into one or more of these lakes; and that all of them, but
particularly Whoahink, are well supplied with the native black-spotted
trout, which attains a large size and possesses excellent game qualities,
The planting of black bass in Tsiltcoos Lake would, in all probability,
prove detrimental to the native trout and the salmon, while the eastern
brook trout would probably never become so well established as to
render these lakes more attractive to anglers than they now are.

UPPER KLAMATH T.AKE, OREGON.

In 1889 the Fish Commission planted 400,000 fry of the ¢ommon
whitefish (Coregonus clupeiformis) in Upper Klamath Lake. Sufficient
time having elapsed to enable the species to become established if the
conditions were favorable, investigations were made to determine the
result of the plant. Messrs. Meek and Alexander reached the lake
October 31, and continued their observations until November 7. The
parts of the lake which were most carefully examined were Pelican Bay
and vicinity, and the extreme southern end, near Klamath Falls. The
lake was found to be comparatively shallow, the greatest depth in the
p?aces Where soundings were taken being 17 feet, while the usual depth
did not exceed 6 or 7 feet. The bottom consists largely of a loose layer
of decaying vegetation from the extensive tule marshes adjoining the
lake, Fish-food, chiefly small crustaceans and insect larvee, was found
to be very plentiful. Trials were made with seines, gill nets, set lines,
and other apparatus, but no whitefish were taken, nor did inquiry among
the people on the shores of the lakes elicit any information showing
that the fry have survived. The general plysical characteristics of the
lake hardly warrant the expectation that the common whitefish can be
acclimatized.

The lake is, however, well supplied with one of the largest and best
species of American trout. 1t attains a weight of 17 pounds and is
easily captured Dy trolling, and is so abundant as to attract many
auglers to the lake each season. The lake is also inhabited by four
or five species of suckers, several of which are exceedingly nuwerous,
of large size, and constitute an important part of the food supply of
the Indians upon the Klamath Reservation.

ORATER LAKE, OREGON.

In response to the request of citizens of Klamath Falls, Ashland,
and Medford, Oreg., and of the Mazamas, an association of mountain
climbers with headquarters at Portland, Oreg., the Commission sent
Messrs. Evermann and Cox to Crater Lake to determine whether it
was advisable to plant trout in the lake, which now contains no fish
whatever, Six days in August were devoted to an examnination of the
bhysical and biological features of the lake.

This lake is on the crest of the Cascade Mountains, about 100 miles
east of Ashland. It is unique in character and ranks among the most
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wounderful of the natural attractions of America. It is approximately
circular in shape and about 5 miles in diameter. It lies in' the top of
Mount Mazama, and is completely encircled by a bold escarpment
rising from 500 to 2,000 feet almost vertically from the water’s edge.
So steep are the walls that in only a few places is it possible to descend
to the lake. Orater Lake is the deepest American lake, and one of the
deepest in the world. The greatest ascertained depth is 2,000 feet, a
large part of the bottom being practically a level floor of this depth.
With a few limited exceptions there is practically no shore and secarcely
any shallow water, the surrounding walls extending vertically beneath
the water to a depth of several hundred feet, In Eagle Cove on the
south side of the lake, in Cleatwood Cove on the north side, and about
Wizard Island are found the only considerable areas of shallow water,
the depth ranging from 2 to 100 feet; and, in the absence of streams
flowing into the lake, the best conditions required for spawning-beds
would probably be furnished at these places.

The water was ascertained to be sufficiently pure and of proper tem-
perature for trout, and to contain a fairly abundant supply of fish-food,
consisting chiefly of small erustaceans, insect larvwe, and mollusks.
While the conditions do not seem favorable for the existence of an
abundant fish life in this lake, it is probable that a limifted number of
trout would be able to maintain themselves in it, especially the species
of black-spotted trout found in Lake Tahoe (Salmo mykiss henshawi).

COAST RIVERS OF CALIFORNIA.

In May, 1897, Dr. Charles H. Gilbert, with four assistants from
Leland Stanford Junior University, was engaged to make an ichthy-
ological canvass of the coastal streams of California, and at the close
of the year the inquiry was still in progress. The object of the investi-
gation was to study the fishes of the different streams with reference
to their distribution, abundance, spawning habits and grounds, ete.,
particular attention being paid to the species of economic value,

FLORIDA.

In October and November, 1896, certain investigations were carried
on in the coastal waters of Florida in response to a resolution of the
United States Senate, dated February 15, 1895, requiring the Com-
missioner to make an inquiry as to the extent, methods, and present
condition of the coast fisheries of the State, especially the sponge and
oyster fisheries. Prof. B. W. Evermann and Dr. W. C. Kendall repre-
gented this division in the party sent by the Commissioner to make the
necessary examinations. Special inquiries were made at Key West,
Biscayne Bay, Tampa, Tarpon Springs, and other places, having for
their object a study of the natural history of the various species of com-
mercial sponges with reference to the causes of the decrease in their
abundance and the possibilities of artificial propagation; also a deter-
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mination of the abundance, size, spawning, food, ete., of the commercial
salt-water fishes.

The sponge industry received much attention. 1t was ascertained
that the methods employecd are seriously affecting the permanency of the
industry and that important modifications in the regulations governing
this fishery are much needed. The inquiries led to the view that the
lawful minimum size of sponges should be increased, the law forbidding
the sale of undersized sponges should e enforced, arrangements should

abe brought about by which any given ground should be fished over
ouly once in any period of two years, and provision should be made for
the protection of those desiring to undertake the artificial propagation
of sponges, a new field that gives promise of results of great economic
lmportance.

The number of species of salt-water food-fishes in Florida is perhaps
larger than in any-other State. The fishes are especially numerous, a3
regards both individuals and species, among the Florida Keys. The
species handled {or food at Key West exceed 100, many of which are of
much commercial importance. If to these are added those of no direct
food value, the total number of fishes inhabiting the Key West region
is found to be about 225. The investigations indicate that there has
been no noteworthy diminution in the abundance of any of the food-
fishes of this part of the State. Tho present methods followed in fishing
are such as will conserve the fisheries to the fullest extent. While much
information was obtained regarding the fishes, there is yet a great deal
to be learned. The fishermen are, as a rule, poorly informed on the
babits and spawning of even the common species, and their opinions
can not be relied on. The most satisfactory way to gain a knowledge
of the life-listories of these fishes is to station at Key West « trained
observer, who will continue his observations during one or two entire
5€asons.

Large and important collections of fishes were made at the different
places visited. These are now being studied, and will, in conjunction
with other collections from Florida, serve as the basis for a compre-
hensive report on the fishes of the State. The general information
cO}Iepted was utilized in a report submitted to the Senate by the Com-
missioner in January, 1897,

MISSISSIPPI.

.At the request of prominent citizens of New Orleans, an examina-
tion of certain waters about the mouth of Pearl River, Mississippi, was
made in April, 1897, for the purpose of determining if anything could
be done to increase the abundance of game and food fishes in that region,
Tll@: locality is an important resort for New Orleans anglers, who are
desirous that additional species of game fishes be introduced if the
waters should prove suitable. T'he examinations, which were conducted
by Messrs. B. W, Evermann, H. R. Oenter, and I, M. Chamberlain, were

¥ R 9T——vu
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carried on chiefly in the vicinity of Baldwin Lodge, located on Camp-
bell Bayou. The water in this locality consists of two mouths of Pearl
River and a large number of lagoons, bayous, and lakes. At the timne
of the visit these waters were almost fresh, being slightly brackish only
in the portions nearest the Gulf of Mexico. During the dry season,
however, it is likely that brackish water extends several miles above
Baldwin Lodge. The lagoons and lakes are shallow, and the water in
summer doubtless becomes quite warm. In April the temperature at
the surface was found to vary from 68° to 762, and at the bottom, in 10
feet of water, was 65°,

The large-mouthed black bass (Micropterus salmoides) is the principal
fresh-water game fish in this region, though the goggle-eye (Chwno-
bryttus gulosus) and several other spocies of sunfishes and cattishes are
also abundant. During the dry season various salt-water fishes, such as
sheepshead, redfish, drum, otc., appear in large nnmbers. The fishes
which can be introduced into these waters to the best advantage are
the crappie and the calico bass. 1t is very probable that both of these
would thrive very well in the lagoons, lakes, and channels farthest
from the Gulf. '

’ SOUTHEASTERN TEXAS,.

In thelatter part of April a few days were spent by Messrs, Everimann
and Chamberlain on the Sabine and Neches rivers, in southeastern
Texas, for the purpose of determining whether these strgams are suit-
able for stocking with shad. Inquiries were conducted at Orange,
Beaumont, Lufkin, and Logansport. Considerable collections of fishes -
were obtained at these places, and inquiries were made of various people
acquainted with the rivers, but no evidence was obtained indicating
that the shad planted here several years ago have ever been seen since.
The character of these streams does not indicate that they would prove
guitable for shad. The water would probably be so muddy during the
spawning season as to prove fatal to a large percentage of the eggs
and fry. '

- LOUISIANA,

It having been represeited to the Commission that the catch of
catfisk in the Atchafalaya River, Louisiana, has been rapidly decreas-
ing during the last two or three years, a brief investigation was made
during the latter part of April, 1897, to determine the cause of the
decrease and the remedy therefor. The inquiries were carried on by
Messrs. B. W, Byermann, I?. M, Chamberlain, and H. R. Center.

The catfishindustry of the Atchafalaya River centers chiefly at Mor-
gan City, and is a very important one, the three firms doing business
there shipping more than a million pounds of dressed fish annually.

During ordinary stages of water the fishing is prosecuted chiefly in
the regular waterways or channels, and set lines of various lengths are
used; but when the country becomes flooded in spring, the fishing is
done in the woods. Instead of trot lines, a single short line is used,
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one end of which is tied to a limb and the other allowed to hang 12 to
18 inches under water. The hooks are baited with ¢ shad” (Hiodon,
Dorosoma, Signalosa, etc.) or crawfish. The fisherman visits his lines
twice a day if possible, takes the fish off the hooks and puts them-in
live-boxes, where he keeps them until the collecting tug from the com-
pany to which he sells comes along. The fish arc then transferred to
the live-cars of the tug and towed to Morgan City. The Morgan City
tugs ascend the Atchafalaya River and its connecting lakes and bayous
for 75 to 100 miles north of Morgan City. When the fish are brought
to Morgan City, they are dressed, barreled in ice, and shipped to vari-
ous points in Texas, Indian Territory, Kansas, Colorado, and elsewhere
west and northwest. The principal species handled are the blue cab
(Tetalurus Jurcatus) and the goujon or yellow cat (Leptops . olivaris).
A small percentage of the cateh consists of the spotted or channel cat
(Ietalurus Dunctatus) and the eel cat (Ietalurus anguilla).

.The blue cat and the goujon reach a very large size. Formerly indi-
viduals of each weighing 75 t6 110 pounds were not infrequent, but
now one weighing more than 50 pounds is not often seen. The flesh of
these fish is of excellent flavor and finds a ready sale wherever its good
qualities are known.

The statistical inquiry very soon developed the fact that there has
been a very great decrease in the catch during the last few years, and
a careful inspection of the fish in the live-boxes of the fishermen and
again in the companies’ houses at Morgan City suggested the causes
for the decrease. Overfishing and fishing during the Spawning season
are doubtless the principal causes,

A law fixing a minimum size of the fish which it is lawful to sell,
an_d a close season during the height of the spawning period, would
doubtless do much toward the rebuilding of the industry.

During the inquiries valuable collections of the different species of
catfishes and other fishes of the region were wade.

LAKE SUPERIOR.

. In April, 1897, Mr. A. J. Woolman was detailed to make some
Inquiries in Lake Superior during the subsequent spring and summer
l'nonths, relative to the food of the principal fishes found in the lake,
including the common whitefish, the lake herring, other species of
whitefishes, the lake trout, the siscowet, the wall-eyed pike, and the
_St'“fgeon. Besides enumerating the food-objects of each species, the
1nquiries were intended to bring out the variations in the character
of the food dependent on age, size, season, spawning condition, ete.;
the distribution, abundance, and habits of the food-organisms were
also topics to be studied. A knowledge of the food of the predaceous
species involves a study of the food of the fishes on which they sub-
sist, and the investigation is therefore thrown back on a study of the
minute life of the lake, the most important forms probably being the
entomostraca.






