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SINTEENTH BIENNIAL REPORT OF THE MICHIGAL\T STATE
BOARD OF FISH COMMISSIONERS.

To His Haxcellency, the Governor of the State of Michigan:

We snbmit herewith the report of the State Board of Fish Commis-
sioners for the biennial period from July 1, 1902, to June 30, 1904.

The law requires that reports of State institutions shall cover fiscal
Years, that is, from July 1 to June 30. As this division of time breaks
inte what is veally one year’s work of the board, we have in this report
carried the tables of our distribution of fish beyond the 30th day of June,
1804, so as fo include what properly belongs to a. full statement of the
work accomplished in the season of 1904. A division of the tables of
distribution giving only what had been done to Jupe 30th of the last
year covered by any of our reports wonld be misleading and result in
confusion as to the actual work done.

This biennial period has been attended with very satisfactory results
and the board is well satisfied with what has been accomplished. with °
the means at hand, 'When the estimates were made upon which the
appropriation of 1903 was based the board had in mind the desire of the
Governor and members of the legislature to keep down the sum of the
appropriations, therefore the amounts named in our estimates were made
as small as possible. Subsequent events have shown that the aggregate
was much less than was needed, and it has been necessary to practice the
most rigid economy in order to get through the biennial period without
a deficit. The work has suffered from this necéssity, but it has been the
policy and aim of this board to ‘confine its expenditures to the amount
appropriated. In this instance we feel that the public has suffered from
this enforced necessity for economy.

It seems to this board very plain that the efficiency of its work could
be greatly increased if appropriations for the current expensts could
be included in the regular budget. With this provision for the ,work
more could be accomplished than with the present system of uncertain
biennial appropriations. Stable plans for the future could be formulated
with the assnrance that they could be carried out. It seems to the board
that the time has come when the legislature can very properly follow
this course. As we shiall hereafter show in this report, the amount
invested by this State in this work is already returned to the people
with large profit. But it could he used still more economically if the
amount to be used were known far enough in advance to perfect plans
for its investment. ’ .

The propagation of food fishes constitutes the all-important feature of
the work entrusted to the care and supervision of this board; and dur-
ing the period under comsideration this work has been earried on by
practically the same methods and in the same general manner as here-
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tofore. We do not mean by this that the routine of figh hatching and
distribution has fallen into a rnt nor that the work has proceeded along
merely stereotyped lines, without advancement in the art and science of
fish-culture.  On the contrary, while clinging steadfastly to those prin-
ciples and methods that have stood the test of.time and yielded the full-
est measnre of results, our constant aim and effort has been to advance
towards the highest plane of efficiency in every branch and department
of the service, and ne details have been considered too unimportant to
become the subject of investigation and experiment,

Along this line of special study and attention in the direction of the
highest standard of excellence, may be mentioned the various details
that have a practieal bearing on hatching percentages ; the proper dis-
tribntion, aeration and puorification of the water supply, with special
reference to the prevention and cure of diseases that frequently attack
schools of fish crowded into narrow environments under semi-artificial
conditions; the best foods and methods of feeding, as affecting the rate
of growth and general health of stock fish reared in. confinement, and
held for breeding purposes; special care as to aeration and the safest
limitations of water temperatnres, in the transportation of the young,
to insure thelr delivery in full sirength and vigor; and a more carefnl
discrimination in the stocking of public waters, with reference to their
adaptability to the several kinds of fish propagated,

All of the fish produced under the direction of this board since the
spring of 1897 have been planted in inland lakes and streams. The
propagation of food fishes for waters bordering the State has heen dis.
continued by thig board, at least-for the present, the general govern-
ment having assumed full control of this branch of the work. The State,
however, still retains ownership of its combination hatcheries—ithose that
are equipped for supplying suitable varieties of fish for both inland and
outlying waters; and these hatcheries are now operated jointly by the
State and federal commissions, the State product going to inland waters
exclusively and the government output to great lake and connecting
waters. :

Our discontinnance of the great lake hatching service dates really
from the egg collecting season of the fall of '97, the appropriation then
available being so greatly reduced that we were confronted with the
alternative of dropping either the commercial or inland worl. The suc-
ceeding legislature restored our appropriation to nearly its former aver-
age, but stipulated in effect that no part thereof shouid be expended in
the production of so-called commereial fishes-—principally whitefish, lake
trout and pike-perch-—for commercial fishing waters; a proviso that was
inserted at the suggestion of this board for the purpose of removing all
doubts as to the sincerity of our Dledge to use the full amount allowed for
propagation purposes solely for the benefit of inland waters.

The adoption of the policy of conducting our propagation service
strictly for the benefit of the thovsands of smailer waters lying wholly
within the borders of the State, should not carry with it the inference
that this board has lost or relaxed its interest in the present and future
welfare of the commercial fisheries; on the contrary, so long as the enact-
ment and enforcement of laws affecting the development and maintenance
of this great industry remain under the jorisdiction of the State, it is
our duty as well as pleasure (o keep thoroughly informed with respect
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to the conditions that make for the stability and permanence of this
great source of food wealth, and to render all possible aid w1 safeguard-
ing the State’s interest therein. When the change was made, we were
well aware that the hatching service for commercial waters would be
continued; on a larger scale than heretofore and without expense to the
State, the federal authorities having virtually agreed to occupy this
field; in fact, negotiations for the lease of our whitefish hatcheries aud
equipment were then pending. A contract for the transfer of this ser-
vice for a period of two years was closed soon affer, on terms so advan-
tageous to the State that we have renewed the same from year to year
and shall endeavor to extend or renew the same indefiuitely.” Uuder this
arrangement the production of whitefish and lake trout for stocking
our border waters is provided for to the fullest. working capacity of the
hatcheries equipped for this purpose, while at the same time the inland
interests are better served than ever before, with a substantial increase
in the propagation service contemplated for the near future—advantages
80 obvious that further comment is unnecessary. :

The whitefish work had been carried ou by the State for a number of
Fears with unqualified success, with the Detroit hatchery as the main
collecting and distributing center. From very small beginnings the
service expanded from year to year until it attained proportions far
beyond the expectation of the pioneers in this field of endeavor. But it
became manifest that where eight states and two provinces of the
Dontinion' of Canada border on the great lakes, no one State could do
the work satisfactorily. Uniformity of laws relating to the propagation
and protection of fish in the lakes is very desirable. The infiuence most
likely to bring this about is clearly our uational governmeut. At all
events, the United States having undertaken the propagation of food
fishes along the Atlantic and Pacific coast line and in the waters of the
great lakes, there can scarcely be any doubt of the wisdom of leaving it
to carry on that work with the fullest freedom, and to confiue the efforts
of the bordering States to propagation of fish in their inland waters,
and co-operate with the national government and with each other in
establishing and maintaining satisfactory and uniform fish protection
laws. -

The relations between the Department of Figheries of the United States
and this board have been and are most cordial and harmonious and of
great benefit to the State. Notwithsianding loud and persisient calls
from other states, 'the United States has annually planted along the
shores of our State from two to three hundred million whitefish fry as
well as many millions of lake trout and walleyed pike. We afe also
indebted to the federal authorities for many favors and courtesies, ex-
tended to the Stafe through our board.

The present standing of the whitefish industry in waters that are well
within the sphere of hatchery influence affords ample and convincing evi-
dence of the efficacy of hatchery propagation as a remedy for restoring

- and sustaining this important fishery. The three principal whitefish

hatcheries on the great lakes are grouped within a radius of thirty miles
at the head of Lake Erie, representing at least two-thirds of the total
hatching capacity for whitefish on the Iakes; and a very large proportion
of the production within this radius finds its way into Lake Erie waters.
As showing the result of this continued planting of the young, we quote

.




8 SIXTEENTH REPORT—STATE FISHERIES.

*from Supt. Bower's report as far hack as 1899: “The run of whitefish
to the westeend of Lake Erie and into the Detroit River was heavier this
fall than for many years. The catch from the three seining grounds in
the river operated by the U. 8. Fish Commission was more than douhle
the average catel from the same grounds for the past 10 or 15 years.
A large increase in the pound and gill net catch between Sandusky and
Monroe is also reported. In view of the fact that whitefish are more
persistently pursued in Lake Erie than anywhere else, being taken prac-
tically the year round at one point or another, it is fair to conclude that
the increase is merely the natural resnlt of the introduction of large
numbers of infant fish from the hatcheries. The evidence in support
of this conclusion is so striking that the fishermen are practically unani-
wous in crediting the hatcheries with keeping up the supply against the
most exhaustive methods of fishing employed in any similar hody of
fresh water in the world.”

In ashort, the work of artificial propagation of food fishes is now a
demonstrated success. It has spread all over the United Stafes and
beyond a donbt will be carried on for all time, because its-benefits to the
people have become so apparent to all who take the trouble to inquire
into the matter. .

It should not he denied, however, that iu many respects the work is
still in the experimental stage as fo methods. Improvements in methods
naturally will be made from time to time. But the essential fact remains
that artificial propagation of the better food fishes is necessary if the
people are to continue to have thig cheap and healthy food for any con-
siderable time in the fntnre. )

The great advantage of hatcheries as a factor in replenishing our
fisheries rests on their wonderful snperiority in the multiplication of
fish life in its early stages, as compared with the net results of reproduc-
tion in natural or wild surroundings. “Survival of the fittest” is a nni.
versal law of nature, a law so merciless in its exactione and reprisals
that the net results of reproduction are minimized to an extent that
many forms of wild life soon disappear before civilization. Nature’s
scheme of wild life is so adjusted that a fairly even balance is main-
tained between ity warring elements; continned existence for each of its
multitude-of forms is thus assured or made possible, and centnries if
not ages elapse before natural evolution leads to undue prominence or
extinction of any given form. But the unresirained preying of one form
on another is a fierce and never-ending struggle that may soon lead to
extermiuation when the superior inteliigence of man is brought to bear
as an added element of destruction. But snperior intelligence asserts
itgelf in manifold compensations. Throngh selection, isolation, domes-

“tication and cultivation, order and system are brought out of chaos and
confusion; warring forces are subdued and discordant elements are
separated or harmonized; “survival of the fittest” js smperseded by
survival of the best; and thus, through beating off natural enemies and
circumventing natural destruction, is propagation and production of the

~ most useful species in the animal and vegetable world encouraged and
enormously multiplied. This, in trnth, constitutes civilization itself so
far as the relations of men to all other forms of animate life are con-
cerned. The discovery, therefore, that it is practical to isclate the Tepro-
_-ductive germs of many forms of fish life and thus protect them from all
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harm for a definite period, howsoever important in itself, was neverthe-
less a mere incident in the hroad scheme of an ever-uufolding and ever-
progressive civilization. Of comparatively recent date, this' discovery
iz destined fo add immensely to the food wealth and resources of the
world, merely by applying to water life, so far as is practical, the same
broad principles underlying the production or cultivation of land flora
and fauua. '

The unique and comwanding position of our State with reference to
the greatest bodies of fresh water on the earth naturally tends by super-
ficial comparison to belittle the value and importance of the inland
waters of the State with reference to the production of food fishes, The
vast area and depth of Michigan’s share of the Great Lakes as compared
with the ageregate volume of her inland waters quite naturally leads
the popular mind to the conclusion that the fish producing capacity of

‘the latter is’ correspondingly overshadowed by the former. This con-

clusion, however, is wholly erroncous as will be shown by a little study
of the conditions essential to the creation and development of water life.
Fish rrust have food and the food of all fishes starts primarily from
the lowest forms of organic life. Hence, the fish producing capacity
of any water is determined by its wealth or poverty of this fundamental
life. In the creation of this life, warmth, light and the fertility of the
material deposited by rivers and watersheds are primne factors. Arveas
of water, therefore, are rich or poor, fertile or cowparatively barren,
lilie areas of land. A column of water frow surface to bottom and ten
miles in diameter in the middle of T.ake Michigan, receiving per unit of
volume a low average of warmth, light and fertilizing material, creates
but a small fraction of the life developed in an equal volume of water
spread out in shoal lake and river basins. Volume for volume our
great lake waters are far poorer in water life and productive capacity
than the inland waters. '
It is not the intention to underrate the value and importance of our
commercial fishing waters, but to emphasize the undoubted fact that acre
for acre our inland waters are naturally much richer in water life from
the fowest forms up, and through systematic and intelligent stocking and
reasonable protective measures may be made relatively more productive
in actnal pounds of wholesome food fish. From the lakes and streams of
Gogehic to the 8t. Joe and Raisin rivers in the southernmost corners of
the State, every pond, lake, brook and river is capable of sustaining one
variety_or more of good, edible fish in fair and confinued abundance.
- All they need is to be adequately stocked with suitable species from
ti]ﬁe to time and protected from wholesale and irrational methods of
fishing, '
To accomplish this great work requires patience and persevering effort.
. The efforts of this board to establish the brook trout as a dominant
factor in unacclimated waters throughout the State have beeh rewarded
with results that are ag satisfying as they are remarkable, a_fact so well
and widely known that any exteuded comment on this subject would be
superfilnous. In justice to modern fish culture, bowever, as well as fo.
the memory and struggles of pioneer trout culturists, we cannot refrain
from stating that the brook trout service in this State, from its incep-
tion and growth to its present standing, constitutes one of the distinct
‘and notable triumphs of recent fish cultural endeavor.
S 2

—
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Prior to the organization of this board, there was a limited zone of
trout waters in this State, chiefiy in the upper peninsula, but Michigan
was not considered or known as a distinctively trout State until after
the propagation of trout in hatcheries was taken up as a public enter-

" prize.

Brook ironi were distrilmted by this board for the first time in the
spring of 1879. The initial effort in this direction consisted of a few
small plantings, 12,600 in all, in streams in the southwestern part of
the State. The introduction of trout into streams where trout were
unknown excited considerable local interest; hut as the section in which
the experiment was tried is nearly 200 miles helow the southern limit
of the natural frout zone, there was little confidence in the success of
the ventnre. These initial plantings, however, proved distinetly success-
fnl in every instance, good catches of trout being reported the third year
following. As these streams were fairly representative of hundreds of
others throughout the State, it was ai once realized that the opportunity
for enlarging the scope and usefulness of the work was practically with-
out limit. Distributions of trout to other waters followed as rapidly
as the facilities for producing them would permit, untit today the infln-
ence and value of this branch of our propagation service is recognized
and acknowledged not only throughout the State but in fishing and fish
cultnral circles everywhere, .

Blagk bass, both large and small wouth, belong to a eomparatively
small group of fishes that cannoi, like the salmonids, be propagated by
assuming control of the ova during the period of incubation for fhe
purpose of protecting it from wuatural losses. Their spawning habits
preclude the possibility of success in this direction, on a practical basis.
Fortunately, however, the bass group is endowed with an instinet that
induces guardianship of the ova and young, under favorable conditions—
an instinct that is utterly wanting in nearly all forms of fish life. The

- two main points in successful hass culture, therefore, are to determine
by observation and experiment what constitutes the most favorable con-
gitions tor natural guardianship, and them provide or meet those con-

itions. ’ ‘
" The basses, sunfishes, catfishes, etc., comprising the bed-protecting
group, would thus seem to have a decided advantage in the matter of
. reproduction over other species that waste most of their spawn by neg-
lecting it and leaving it wholly unprotected in the midst of natural
dangers. If not handieapped in other ways, as an offset to the inevitable
- loss of a large percentage of unguarded ova, the bed-protecting species
would soon override all others and dominate their habitat through sheer
force of numbers. Under natural conditions and environment, however,
we find that they merely hold their own in the natural balance, making
no headway towards gaining the aseendancy. Bass are quite prolific in
the production of ova, and it is known that the hatching percentage in
individual instances is sometimes very high, as many a8 10,000 young
fish having been taken from a small mouth bed and double that number
from a large mouth bed. Why is it, then, that they barely hold their
own against species whoge hatching percentage, without protection from
any quarter, is known to be low or merely nominal? -

Whatever reasons may be advanced for the apparent disproportion in
hatching percentages between the two general groups or divisions of

r

~-.
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fishes—those that protect their heds and those that do -not—it seems
certain that the difference in hatching resnlts is more apparent than real,
and that the average hatching percentage of 1he hed-protectorsl in natural
surroundings is generally misunderstood and greatly overestimated. A
careful examination of a large number of bass beds in a nmmmber of lakes
and sireams in this State, and under varying conditions, developes the
fact that a good proportion produce comparatively few fish or none at
all, the ratio ¢f snch beds to those that are fairly productive varying
according to temperature and weather eonditions. A number of years
ago, Mr. J. J. Stranahan, of the U. 8. Fish Commission, informed the
writer that he had recently examined a good many bass beds in the
Chagrin river and other streams in Ohio, and found the eggs blasted and
nests deserted. He concluded that the hatch of that season would he
almost a total failure, owing to cold weather, Lieavy rains and_ 1'0_111y
water. There is, of course, room for further observations along th1:s. line,
but it seems to be universally true in this latitude that while, in the
general run of lakes and streams, the number of small mouth fry rising
from an occasional bed is exceptionally large, the average frong the beds
as a whole is small, also that the prodnction of one season varies a good
deal with that ‘of another. '

Ungnestionably the vigilance exercised by the parent fish in behalf of
its young is of vital importanee, for without such guardianship produc-
tion is practically »il. And yet, presupposing favorable spawning con-
ditions and perfect fertilization, the extreme frailly of the germs still
lays them open to loss from causes that are beyond the control of the
ever-watchful parent and that may have little or no bearing as elements
of danger to the more hardy ova of other species. K

It has been suggested that the desertion of the spawning bed—not
an uncommon éccurrence in natural surroundings—is a delibprgte shirk-
ing of parental duty that seriously affects production; bat it is almqst
certain that the male bass retires only after the eggs are dead. '_[“he
protective instinét is developed to an unusual degree durm-g'th‘e period
of incubation, and parental attachment is strong and assgvtwe as long
ag life remains in the young. The loss of the latter invariably precedes
desertion; abandonment is therefore the sequel and not the cause of such
loss.

The time and place of spawning are important points to be cons:idered
in connection with the hatching percentage of bass. Repeated inspec-
tions of wild beds as well as those in protected ponds show that fertilized
ova under strict parental surveillance wiil not hatch to any extent if
the conrditions incidental fo the season and surroundings are unfavora-
ble. Untoward conditions primarily dependent on the weather are largely
responsible for poor resnlts; and while the weather cannot be controlled,
it is practical to avoid or counteract the effect of extremne or unse:asqnahle
influences; and to profit by such other protective agencies as it is the
mission of fish cultural establishmentls to provide. A study of-the rela-
tion of weather conditions to hatching results, therefore, throws a good
deal of light on the question of partial or total loss on the spawning
beds, and indicates the infiuences that must be prevailed over or mini.
mized to secure the best results.

In-this latitnde the spawning season of the bass occurs in May and
June, a season marked by heavy rains and sudden and wide fluctuations
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in temperature, changes to which the ova of bass are knowu to be ex-
tremely sensitive. The spawning nests are located along the sboal mar-
gins of lakes and streams, where the temperature quickly responds to
atmospheric changes and the water receives the full force and effect of
surface drainage and washings. Roilly water and rapid and extreme
fluctuations in temperature are elements of great danger to the ova when
either or both of these conditions prevail for any length of time; and as
the spawning occurs in the midst of these and other dangers, actual
or jmpending, results in wild and wnprotected waters are bound to be
very uncertain. ’ '
It is evident, therefore, that the most suitable source of water supply,
Tor a system of profected ponds for the propagation of bass, is the outlet
cof a lake or sevies of lakes of considerable depth and area, maintained
chiefly by springs or iniets origiuating from springs of sufficient volume
to insure an ample and continnous flow. The volume of the reserve supply
insures a moderately steady or even temperature, the fluctuations being
slow and never viging or falling to dangerous extremes during the spawn-
ing season. The outlet of a lake of this character is also clear at all
- times, its basin serving as a receptacle for the sediment and mechanical
impurities washed into its shores. *
There are, of course, other points of greater or less moment to be
taken into account if the fullest measure of success is to be realized in
the propagation of bass in protected pouds. Regularity of ontline is
not essential in tbe construction of ponds, nor perhaps desirable, but
they should have sufficient elevation to admit of drainage at will, at
least below the spawning shoals, for the purpose of cleaning ‘and- for
convenience in arranging and setting the spawning beds; and tbe inlets

and outlets should le so Jocated as to prevent too great a degree of |

stagnation or staleness in any part. The question of food supply for
the breeding stock is an important one, minnows having been found to be
the most desirahle and acceptable. If not available from outside sourees,
it is usually practical to latch and liberally stock the ponds with fry
of the common sucker. This practice is followed with considerahle snc-
cess at our Mill Creek station, tbough the bulk of the minnow Supply is

" obtained by seining in brooks and streams. In most localities some pro-
vision for breeding minnows is an important essential of a well-eqnipped
bass plant.

It is necessary that the breeders should approach the spawning season
in good condition and with appetife folly appeased, for intenge hunger
during the mating season foments discord that proves a disturbing ele-
ment in the reproductive programme. Under the favorable conditiong
herein outlined, in connection with the advantages aceruing through pro-
tection from predaceous fishes and other enemies, conditions a%d ad-
vantages that can be provided with any degree of certainty only in
private or controlied ponds, the small mouth bass shonld a\-'eraé'e a brood
of 3,000 to 5,000 young each season from each spawning nest.

Our oldest bass hatching station, and at present the most productive
8 located at Mill Creek, about five miles from Grand Rapids. Tt is fhe
utcome of temporary experimental work at Cascade, which wag aban.
doned when the development of the plant at Mill Creek was beg{fn in

-

- The lapd originally acquired for. the bassery at this place, with a later
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addition, includes about seven acres; practically all valley land available
for pond -construction, and bordering the stream known as Mill Creek,
which empties into the Grand river at Mill Creek village.

The water supply for the ponds is drawn from this creek and is piped
from a dam 75 rods above the ponds, giving an elevation of 414 feet.
A limited supply of spring water for special purposes is also piped to
the hatehery from a spring 115 rods distant and having au elevation of
18 feet. The volume of Mill Creek is abundantly ample to support not
only the ponds already completed, but also an extension of the pond sys-
tem over the entire valley between onr dam and the mill pond at Mill
Creek village, which would more than double the capacity and outpuf of

. the plant. We look forward to the acquirement and development of the

remainder of this valley at the earliest possible date.

One large poud was added during the summer of 1903, There is room
for one more pond of about the same size witbin the present station
limits, and we lLope to have the weans to build this pond the coming
summer. This will give ns 9 ponds, large and small, and complete the
pond construction on land now owned by the State. : -

In addition to the artificial ponds referred to, a small power pond on
the grounds of the State Soldiers’ Home, and two natural ponds or small
lakes, all lying within easy distance from Mill Creek, are used for prop-
agating bass to the extent that it is practical to do so under uatural or
partially controlled conditions. Under the circumstances the average
cost of the young bass talken from these outside waters is low. Resulfs,
however, are and must continue to be uncertain; area for area, the pro-
duction of fingerling and balf fingerling bass falls far below that of
artificial or controlled ponds that may be seined or drained at will; since

. it is pot practieal to empty the former and dispose of the various kinds

and sizes of fish and other enemies that prey on them. Nor is it prac-

tical to capture the fingerlings to any extent in these waters; they must

be secured in schools in the form of fry or advanced fry, while under
, guard or protection of the parent bass. ‘

The buildings of this station are three in-number, viz.: A two-story
hatehery, a residence and barn. The first floor of the hatchery inclndes
tank and pump rooms and an office; and the second floor a workshop
and bedroom. - The tank room is also equipped with a fifty-jar battery,
for hatching wall-eyed pike on a modest scale. The original appropria-
tion for this place being absurdly small, the hatchery was built on the
principle of “entting the garment according to the eloth.” It should
be at least twice as large to properly serve onr present needs in the
way of tank room, gtorage, etc. However, the demand for more ponds
and increased rearing facilities is even more pressing' and important,
and must take precedence. * .

The ontput of bass from this station the first two or three seasons fell
considerably below expectations, in fact was disappointing. DBut the
propagation of bass on a scale of any magnitnde and on 2 sound and
sure basis was pot at that time an accomplished fact anywhere, and
many difficulties arose, under new and untried conditions, that were
not encountered in our experimental work at Cascade. Mainly, how-
ever, through the Fesonrcefulness and tireless energy and efforts of the

" overseer, Mr, Lydell, aided and supported in every way by the board

and superintendeut, one Obstacle after another has been overcome, one
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problem after another hag been solved, unti today the prodnction of
bass on a certain and stable basis, and of a size and age fo insure good
results when set free in wild watées, is an accomplished fact,

There is, of course, a field for further investigations and eXperiments,
to increase the outpit per unit of effort and €xpense, but the work is no
longer an experiment, as hundreds of applicants who have received ship-
ments of advanced fry and fingerling bass from this board wi] testify,

- Our aggregate production, however, although very satisfactory in view
of the limiteq hatching and nursery facilities, is wholly inadequate to
satisfy the persistent calls for hass from every gquarter, for the thoy.
sands of suitahle lakes and rivers throughout the State.

Realizing the futility of attempting {o weet this demand from M;l]
Creek alone, even with all suitable grounds adjoining put into commis-
sion for ]jreeding purposes, and also taking into consideration the ex-
pense and inconvenience of shipping to all parts of the State from one
point, our request for g modest sum for starting another bassery else-
where was filed with the legislature of 1901 and granted.

This initial appropriation for an additioual bass station was
made avaijlable July 1, 1901, A+ that time -the location of the proposed
new station wag undetermined, SBhortly after, one or more of our em-
Ployees were sent out in quest of the facilities desired, and a number of
prospective sites in varions parts of the lowep peninsula were personally
examined by experts. The prime -considerations in view were, first, a
stream or river of ample volume flowing through a lake of suflicient
size to serve as a settling basin, to insnre clear water at all times at the
outlet; and second, ample area of lands below the outlet adapted to the
development of hatching and rearing ponds.. A number of situations
were found that met thege requirements in rart, some havipg plenty of
water but little or no land that conld be utilized for ponds, and wice
versa, but these important essentials are met in full, iu fact are all that
could be desired, at the site finally chosen at Drayton Plains, Oakiand
county,

than 9,000 gallons per minute at lowest stages, and always clear. The
Property aecquired consigts of a power dam ang the flowage rights in-
volved, a mill bnilding and residence, and 18 acres of land, of which
about 12 acres are available for ponds. For a nominal sum an option on
seven acres, adjoining apd suitable for ponds, is carried hy this board:
In addition, areay of flat or valley Jands mnch greater in extent than the
tracts acquired and held under option, and all adapted to pond cop.
struction, lie contiguous. Thus, ‘with a water supply of superb quality
under «control and more than ample to support a full development of
the great area of pond lands below, it will be seen that the situation pre--
sents an opportunity probahly uneqnalled in thig country for expansion
into a hass plant of the highest possible rank,
Onr power dam backs the water into Loon and Silver lakes above,
-raising them above their original level, so that these lakes ang the little
mill pond at their outlet that is created by our dam, are practically a
unit for power Porposes. © The head or fail at the dam is but three ang
Seveu-tenths feet, ample for our work bui iesufficient fop profitable mill-
ing under present conditions; hence the acquirement by this board of the
entire mill property—Iland, buildings, dam ang water rvights—for the
very modest sum of $2,250. . . : :

LY
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The appropriations to date for improvements at this station have
been expended in the construction of ponds and their connections, grad-
ing, repairs to dain and buildings, and re-arranging the latter to con-
form to our needs. The residence was greatly in need of the repairs that
have been made. "The mil] building, 28 by 48 feet, and three stories high,
has been moved a short distance to a more convenient location. It has
been refloored and repaired, and partitioned, into storage and ice roous,
workshop, bedroom and office, A boat house, 16 hy 24 feet, has been
built at the foot of the mill pond, near the main huilding, Grading and
a general cleaning up of the premises, and the building of three propa-
gating and rearing ponds having a combined area of 314 acres, com-
plete the improvements to date. ) ‘

With the exceptiou of a small barn, no forther buildings will be needed
at this station for a fong term of years. Since, however, the number of
Dass than can be grown to half fingerlings or fingerlings in a given area
is limited, the necessity for greatly increasing oup rearing or nursery
facilities in the near future, is of paramount importance, and thig point
canno{ be too often repeated nor too strongly emphasized. The further
development of .this statiop must be centered along this line to the limit
of availahle funds.

Taking both stations into consideration, and in proportion to the pond
facilities provided, our recent efforts to produce fingerling bass have been
remarkabiy sueccessful, justifying a positive conviction that it ig entirely
practical to produce bass of a. suitable shipping size in numbers sufficient
to stock and re-stock all bass waters throughout the State, We now have
a start and in the right direction, We believe-that the prohlem of meet-
ing the urgent demand for basg for fower peninsula waters is now (_)t_lly
4 question of utilizing and developing the magnificent natural fac;htn_es
within our grasp at the Drayton Plains and Mill Creek sta.tioqs. It is
for the people, through theip representatives, to say how rapidly this
development shall broceed, and thus decide to what extent the growing
and insistent demand for bass sball be met through the agency of thig
board,

But the needs and wants of the upper peninsula along this line should .
not and must not be overlooked. Thepe are many fine lakes iu-that sec-
tion td which the bass, more especially the small mouth, is g stranger,
and their introduction there is earnesfly anq urgently solicited by resi-
dents from practically every county ahove the Straits. Most of these
waters, however, are inconvenient and expensive to reach from onr
stations below. It iy our intention, therefore, at the earliest possible
moment to take up the propagation of hass in connection with the present
work at onr Sog hatchery; in fact to make this a prominent feature of
the work already established there, Some preliminary examinations for
the purpose of introducing this auxiliary work have already been made
at various points in the St Mary’s river. As the latter is a natura] hass
water, we believe that the species can be propagated there with marked
success, and economically with the 300 hatchery as a base of operations.

During the summer of 1903, Professor Jacob E. Reighard, director of
The zoological department of the University of Michigan, wag emplo;:ed
hy this board to make a scientific study of the subject of bass propagation
at the Mill Creek station, and a comprehensive report of his work there
is published iu full in’ the appendix. No doubt this report will be read
with deep interest by all who are interested in the subject,
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Distributions of wall-eyed pike and lake trout have been and will con-
tinue to be made in increasing numbers. Next to the bass these are the
most vajuable of the lake fishes that are available for propagation in
effective numbers with the means and facilifies at our command.

Lake tront are native to but few of our inland waters and their range
is linited to lakes that are iu part deep and clear, with sufficient areas
of gravel or stony shoals for spawning purposes. A considerable pro-
portion of -our inland lakes, however, meet these requirements, and there
is no apparent reason why lake trout should not become ag abundant in
these as in corresponding waters throughout the State of New Yorl
We have faith that it is not only possible, but practical, to bring this
valuable food and game fish into much greater prominence, and shall
govern ourselves accordingly. 1f planting of fry results in failure after
due trial, fingerlings or vearlings will be tried; and if these fail to gain
a foothold in new waters, then the transplanting of adult fish from uative
waters will be undertaken, though the latter is a slow and rather expensive
process with lake trout and wall-eyed pike if much ground is to be cov-
ered, and is recoumended only as an experimeut worth trying after other
methods have failed. ' :

Rainbow trout have come to the front more rapidly in this State, in pro-
portion to the number distributed, than any kind of fish propagated by
this board. As is generally known, this importdnt species, indigenous
to the mountain and coast waters of the far West, was a stranger to
Michigan waters until their eggs were shipped to local hatcheries for
propagation and distribution. It thrives as wall here, perhaps even better,
than in its native habitat, not an unusnal experience in the redistribution
of species; as instances of which may be mentioned the introduction of
rabbits in Australia and sparrows and German carp in this country.

The rainbow is adapted to a wider range of conditions than the brook
trout, giving it on this account alone & marked advantage over the latter.

The breeding or headwater range is much the same, but the rainbow-

descends to larger and warmer waters not penetrated by the brook trout,
where the food conditions are more favorable both as to variety and
-abnndance. The recent appearance of large rainbows in some of the
better class of lakes leads to the belief that they will soon be established
in soch waters in congiderable abundance; iudeed, it is not improbable
that they may attain some commercial importance in connection with the
shore fisheries of the upper Great Lakes.

During the past two or three years, some opposition to the further dis-
tribution -of rainbows in the better class of brook trout waters has
developed, and in some instances these objections, it must be acknowl
edged, are reasonable and timely. So loug as the rainbow is confined to
its most coungenial habitat, the river mouths and lower waters of the
larger streams, or suitable lakes—waters for the most part heyond the

“range of brook trout—it constitutes a valuable and important contribu-
tion to our fishery resources. ) B

e
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During the season of 1903, this board distributed the following number
of the different kinds of fish:

Brosk trouwt ........ ... oL e, 6,048,000
Rainbow trout ......... ... 792,000
Lake trout ......... ... . i 930,000
Small méuth bass (fry)............... ... ... ..., 204,000
Small mouth bass (fingerlings)..................... 2,500
Large mouth bass (fingerlings)..................... 18,700
Large mouth bass (advanced fry)................... 676,000
Montana Grayling .............. ... ovuiun.... 200,000
Loch Leven trout ... i, 60,000
Walleyed pike ......ooo i 30,350,000
The output of 1304 is as follows:
Brook trout ... ... 6,037,500
Rainbow trout ........... ... ... ... ... ... PRI 721,000
Lake frout .........oooiiiii 1,647,000
Small mouth bass (fry)............................ 94,000
Small mouth bass (fingerlings}..................... 23,600
Small mouth bass (yearlings)....................... 100
Large mouih bass (advanced fry)................... 550,000
Large mouth bass (fingerlings)..................... 160,350
Montana Grayling ...... e e e 90,000
Walleyed pike ..o oo ..., e 39,675,000

It is doubtful if another state in the Union can show a record equal to
the above for the amount appropriated and expended.

There are now six stations under the care of this board, viz.: Detroit,
Drayton Plains, Mill Creek, Paris, Harrietta and Sault Ste, Marie stg.
tions. Those at Paris and Harrietta are trout hatcheries exclusively ;
that at Sault Ste. Marie is a combination gtation for trout, wall-eyed pike
and whitefish; Drayton Plains station is for bass exclusively; Mill Creek
station is for bass and wall-eyed pike; while the Detroit sfation is used
by the U. 8. Fish Commission for hatching whitefish and by this board
for hatching wall-eyed pike. .

Harrvietta station, although new and>~not yet completed, has been
brought to a producing stage. It will require a comparatively sma]l
appropriation to make it the largest trout producing hatchery in the
United States.

Parig station was established many years ago and the hatchery needs
quite extensive repairs. The ponds also need to be repaired and five new
ones added. For this work a special appropriation is needed, as will be
seen by the estimates herewith .submitted,

Michigan now expends $35,000 annually for fish propagation., This
is spent in hatching eggs taken from brook trout, rainbow trout, large and
small mouth bass, walleyed pike, lake trout and other species of food
fishes, and distributing the fry among the inland lakes and streams of the
State. There are over 1,500 streams now well stocked with broolk trout.
There are a large number of lakes in which bass, wail-eyed pike, and
other varieties of food fish are found in plenty, due wholly to planting
by the fish commission. '

' 3
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Notwithstanding we are increasing our output of fish fry and finger-
lings each year, we have not kept pace with the growing demand of the
people for them. 1In fact, we are obliged to say that we cannot meet
one-half of the demands made upon us, and this is true of every variety
of fish propagated. It may be added that this fact causes the board no
little trouble and anxiety. It is the policy of the board to serve all appli-
cants alike and it has applied the rule “first come first sérved,” modified
by a further rnle that an applicant for a second time cannot be served
until first applicants have Leen supplied.

This great and rapidly growing demand for fish planting coming from
all parts of the State would seem to be pretty conclusive as to the general
desire of the people to continue the benefits of public fish culture.

But there is another feature. It so happens that nearly all of the best
food fishes, except the whitefish, are gane fish as well. This fact alone
- malkes the work of the State in this direction self-supporting,

With the last stroke of the lumberman’s axe, much of the land denuded
of pine reverted to the State for delinguent taxes. Revenne from these
lands ceased. Running through were rivers, many of which were barren
of edible fish. = The Michigan Fish Commission began planting them with
brook trout and rainbow trout. Today no state in the Unfon has a
higher reputation for its trout streams. As a result the deserted lands
along these sireams are now being taken off the hands of the Rtate and
are again payiog taxes,  Schools have been built by the settlements
which are growing up along these streams. It is quite safe to assert
that the taxes upon lands thus again brought into use much more than
pay the cost of the entire work of the State Board of Fish Commissioners.

There is yet another practical return for the work of the State, What

it amounts to can only be approximated. The Grand Rapids and Indiana

Railway officials estimate that over $300,000 is received each year by that ~

road alone from people coming to Michigan to go fishing, Other railroads
give like estimates. Tt would seem certain that those who come to the
Btate spend at least twice as much as the amount paid to railroads among
the people while remaining in the State. The money thus attracted into
the hands of our own people will thus exceed a million dollars annually.
It should be remembered that all this cones not as the object buf as
incidental to the great work of supplying ourselves with food fish in our
own inland waters. ‘

That Michigan stands among the foremost leaders in practical results
of fish cultural effort is, we believe, conceded all over the eountry. In
the present successful methods of bass culture it is the pioneer. For
the discovery and installation of these methods credit is largely die to the
persistent work of Mr. Dwight Lydell, then, as now, overseer of the Mill
Creek station, assisted by the late Horace W, Davis. '

Of Mr. Davis we can only speak in terms of high respect and deep

affection. When the Drayton Plains station was established Mr., Davis’

was 80 desirous of its success that he resigned from this board to take
personal charge of the work there. His death before this work is com.
pleted is a distinct loss to the Rtate. .

It is but just to add that whatever success has attended the work of
this hoard is due very largely to the faithful work of our superintendent,
secretary and the overseers of the respective hatching stations. _

In submitting the estimates of the needs of the work which is entrusted
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to our care, we beg 1o say that they are the result of careful examination
in detail and are according to the best judgment of the board, aided by
that of its most competent assistants. We believe that the appropria-
tions should be in accord with these estimates. We invite the most
careful serutiny of our work, including our expenditures, to the end that
such appropriations and expenditures for public fish culture shall be
made as shall be for the best interests of all the people of the State.
Respecifully submitted,
State Board of Fish Commissioners,
By C. D. JOSLYN, President.
I, B. DICKERSON, Commissioner.
GEORGE M. BROWN, Commissioner,
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STATE BOARD OF FISH COMMISSIONERS.

Estimates for appropriation for fiscal years ending June 30, 1906, and June 30,
1907.

[P SN

CURRENT EXPENSES, YEAR ENDING JUNE 30, 1907.

COMMISSIONERS,
Traveling expenses to attend meetings of the board, to inspect stations
and to perform other duties of CommissionerS, . ...v.veernrennennnn.. $1,000 00
SUPERINTENDENT. .
U 1,300 00
EXpenses, traveling, 8lC. ..oyt urr sttt et e et s 300 00

$2,100 00

SECRETARY.
21 b o $1,800 00
Travel and SUbSIStenCe ...t i it e e e s 76 00
$1,875 00
‘ BTATISTICAT, AGENT
= $900 00
Traveling expenses and subsistence .......... e e, 900 00
$1,800 00
OFFICE OF BOARD.
"Rent, 12 monthE 8t S70. .. uueuuterne s niieee e ieranrineras e $840 00
Stenographer and typewriter, 12 months at $40..................cc...... 480 00
Btationery and printing. ... oo i e e 300 00
Extra help and miscellaneous eXpenses. .. ...t rvrrierriennnrnneennrns 250 00
$1,870 00
PARIS STATION. )

Overseer, 12 months at $90. .. .ot i ie e e $1,080 00
3 agsistants, 12 months each @ $60 per month each..........o..o..ov.... 2,160 00
1 asgistant, 12 months @ $50 600 00
P25 od g o a5 400 00
2 1 T T 600 00
Subsistence of tBaAIM . ... . iiare i e e 150 00
Painting buildings, 12 in all, besides water tank, windmill and cuthouses 800 00
Cement fioor for 2 hatchery buildings 350 00
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Material for new tanks and hatehing troughs. .. ... it iiiinnins $300
3 cement bridees across waste ditch. ... .. . i i e 160

Other general current repairs and improvements to ponds, raceways,
buildings and equipment. ... ... .ottt i 200
B T 75
Gag engine, Tor filling water tank and grinding food 125
Distribution of fish by messenger.................c..... 300
Distribution of fish by DaEEAEE CBT . .. uivrir e i it irtartnetnrarnenaneens 300
TFuel and HEbls ... e i e i e e 200
Telepbhone, telegraph, miscellaneous and incidental..................... 300
$8,040

MILL CREEE STATION.
Overseer, 12 months @ $100....... ... . i it $1,200
1 assistant, 12 months @ $60 per month....... ... ... oo i, 720
1 assistant, § monthe @ $60 per month.. ... ... v it 400
TemPOTATY LBDOT .0yt i it iete e ta s raraosrenarsnanrarssrnennnnnas 400
Fuel and JBHES tuuitin ittt tieee ittt ineatantaeeneansnrnrrnnanns 160
Fish FO0Q o iieunteininr e anarinsosnnsnnrsrecsnanaanssannsssiennmnenn 150
Distribution of fish by baggage cAr And MESSENERIS . v ovvrvrnr v rareansas 500
Collecting 8tock fiBh . ... it i i i i e et e et 100
Current repairs and improvements o ponds, buildings and equipment. ... 300
Subsistence 0f HOrSe ... v i v i e it tia e tnnrinr et iiaantatanrannn 75
Telephone, telegraph, miscellaneous and incidental...................... 300
34,295
DRAYTON PLAINS STATIORN.
Overgeer, 12 months @ $00. . ...ttt it ittt sttt arns $1,080
1 assistant, 12 months @ $60...... e e e e et 720
1 asgistant, 8 moOnEhSs @ 360, . ... ... e e e e 400
Temporary labor ....... e ke e e e e e e e e 300
Collecting brood StOCK ... .viitriiiini e ittt in et as it aaratsaaannns 100
00 =1 R e T+ [ 100
Fuel and IHgHtS couu i i e it e e e i 75
Current repairs and improvements to equipment, ponds and buildings. ... 100
Distribution of fish by messenger 250
Gas engine, pump and piping................... ey P 350
B L1 1< 160
1 PIALfOTIO WABOD v vv vt et te e s ararnrsrnnsnsrnssnsnssnsnannsnans Vo 40
I £ 1 o e 65
b 1T L 35
B0 steel-Clad CaME . ..uiiiniii ettt ie ittt e et s 150
Telephone, telegraph, miscellaneous and ineidental............ccovvinan. 200
84,115
( HARRIETTA STATION, =

Gverseer, 12 months @ $90...... .ot $1,080
1 assistant, 12 months. @ $60. .. ... ..ot ittt e riarrans 120
2 assistants, 12 months each @ $50 per month each. .. .. it i v nvns 1,200
Temporary 1abhoT ..t uviiiini i it racarrrrarnnnrans ey 200
4 B o T 500
50 steel-clad cans, @ $B.00. ..t tnr ittt et e 160
Distribution of fish by messenger......... e e 300
Collecting stock fish ..o i i i it et aaennrans 300
Subsistence of BOTSe .. ... ittt it i it it e et e 5
Current repaird and improvements to equipment and buildings.......... 75
Telephone, telegraph, miscellaneous and incidental........covvvenrnnnn. 200

21
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500 STATION,

Overseer, 12 months @ $100.00............ e e 31,200 00
1 assistant, 12 months @360, ... 720 00
L assistant, 12 months @ $60................... ... 600 00
Temporary help ............ ... .0 0000 0 Ll 200 00
Fuel and lights ....................0 .. .. 10 e 350 00
Distribution of trout by B 24 350 00
Collecting stoek fish ...........0, .. .. ... . 0 e 100 00
Fish food ................. Ll 200 00
Painting buildings, interior and exterior, 2 coats....................... 250 00

Current repairs and improvements to equipment, ponds and buildings. . . . 100 00

Collection and distribution of bass from Soo river............. ...l 600 00
1 assistant for bass work, 12 raenths, @ $50............... ... 0i..n.. 600 00
Telephone, telegraph, miscellaneous ang incidental..................... 200 00
$5,470 00
DETROIT STATIOXN, .
4 men, 2 months @ $50 per month each.................... ... ... ... 3400 00
2 men, 1 month @ $50 per month each............... ... 100 00
Collecting wall-eyed pike S e 200 00
Expenses of distribution by messenger................ ... ... 100 00
Water rates ........ ..o Ll a0 00
Draying and incidental .......... ... . .l 1T 100 00
$950 00
CAR ““FONTINALIS."”
1 man, 5 months @ $60......... R, $300 00
L man, 5months @ $60.................. . . e 250 00
Subsistence of rew .........................L Ll 250 00
Expenses of side trips from car.............. . .. 0 Tl 200 00
Fuel aad lights .................. ... ...l e 50 00
Telegrams and ineldentals ......... .. 0. . [ [[[/l1ee 100 00
Current repairs ..,.. T, 250 00
Painting ... e 200 00
$1,600 00
Aquarial exhibits at fafvs....................... ] $500 00
RECAPITULATION
Paris Statlon ... $8,040 00
Mill Creek Station....................... . .00 4,295 00
Drayton Plains Station ......................... 00000 4,115 00
Harrietta Station R 4,900
Soo Station ;
Detroit Station
Car i e e e e e 1,600 00
Aquarifal exhibit at fairs ........... .00 [l e GO0 00
Commissioners ..................... .ol 1,000 00
Superietendent ......................, e 2,100 00
Secretary ....., R T T 1,876 00
Statistical Agent .......... .. ... 00 [l 1,800 00
Office OF BOATA .\ .vvuiiiviins i iaiaa T 1,870 00
$38,615 00
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CURRENT EXPENSES, YEAR ENDING JUNE 20, 1907.

Commissioners, Superintendent, Secretary, Statistical Agent and office of 88,645 00
Board, same as DreCeding FBAT. .. . vvvtvrnrnrrrrarrsnirivasrriarasrana )
PAKIS STATION.

i i inti buildings, cement floors
me a5 preceding year, less items for painting . s,
Saand brigges, new tanks and troughs, dray and gas engine............. 6,290 09

MILL CREEK STATION.

P 4,295 00
Same as preceding year. ... ..o i i e .
PRAYTON PLAINS STATION.
ﬁame ag preceding year, less horse, wagon, bugegy, harness, gas engine 2 295 00
% T 1 1 V- F s
HARRIETTA STATION. _
00
Same as preceding year, less B0 cans..........o oo, REERREEEE 4,750
S00 STATION.
Same as preceding year, less painting buildings........ooiviiiieniannas 5,220 00
DETROIT STATION.
..... 950 00
Bame a8 preceding ¥ear. ... e e
CAR,
Bame as preceding year, less painting....... .. 0 i iiiiiiiiaiiia l,ggg gg
Aguarial exhibits at fairs ... i e
- $35,375 00
0
Year ending June 30, 1906. . ... ... . i i e i e e feaaaaan $§g,g%g 80
Year ending June 30, 1007, .. i i et iaracraansrarrnenss NP s
Total current for 2 years ...t iiiiiiiiiii il $Ifggg 83
Total special for 2 years.....covvueunnn. R T TR )
30 00
Grand total ..ot i e raearrerar e - $84J8
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SPECIAL.

PARIB BTATION,

Serjes of new ponds above present ponds............ ...l $1,000 00

Storage shed ... 300 00
Wing to hatehery .............. ..ol 300 00
Completion of fence around Premises ...........ocveiniiinnnnnnnnnnoo., 100 00
New ponds ... e 1,300 00

32,000 00

DRAYTON PLAINS STATION.

Barm ..o 3350 00
Pence around premises .......... ... ..., 0l 100 a0
New Donds ...........o.oiiiuin i 1,650 00
Payment on land acquired ......................... . ... 500 04

$2,600 00

HARRIETTA STATION.

New fence $200 00
Additional hatching troughs ................. .. T e 100 00
Extension of pond and raceway system............ ... . e 2,900 00

33,200 00

500 STATION,

3 new ponds, with flumes and grading complete......................... $900 00
Land for bass work ............ .00 00 [ 300 00
Dock, stofebouse and bass equipment .......... ... ... ... 500 00
Boat house for launch........... .. ... .1 1l 200 00

Lighter, 12x40, for conveying materials to and from station and depot..,. 300 G0

$2,200 00

Paris Station ............... T $1,000 00
Mill Creek Station .............. ..., . 0 2,000 00
Drayton Plains Station ............. . 0000 [l ]l 2,600 00
‘Harrietta Station R A T T 3,200 00
500 Btation ...l 2,200 00

: ’ . $11,000 00
Current expenses, for fiscal vear ending June 30, 1906.........,........ 38,515 00
Current expenses, for fiscal year ending June 30, 1907............... ... 35,3875 00

Grand total ...... ..o, LI 384,890 00

FISH PLANTS
1903-1904.

Report of Statistical Agent, Financial Statement,

and Inventory.
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Brook Trout Plants, 1903, Brook Trout Plants, 1 803 —CoNTINUED, .
_E“ _— ( - T
County and name of waters. Town. Depositor. Date. | Number. - Sounty and name of waters, Town, Depositor. Date. | Number.
-— . —_— e
Antrim county: Allegan county : . i
Boyne River.......,.......... . Elmira. ..., .. ... W, B. Stimson......... .. April 13 20,000 Bear and Sand creeks Henth and Monterey. . .. - Phil M. Grice., ... Feb. 17 5,000
Jordan river. Warner .1 James Deevy April 4 20,000 Silver Cree Heath. .. .| Chgs. N. MeDufe Feb. 17 6,000
ar river. ... Bellaire H. L, Brady.,. ar. 28 20,000 Pine ereek, Otsego,.......... .. | J- N Perkins... Teb. 17 4,000
Coulter creek. . Echo. . John Boosinger Mar. 28 2,000 Sikver ereek. , Gun Plains gnd Prajrie. .
Stevens ereel: Chestonia John Beosinger Mar. 28 4,000 ville...,... o0 A A Manstield. ..., . Feb. 17 4,000
Mill creek. Jorden John Boosinger. ... Mar, 28 4,000 Kenbereek.................... . ... .. Watson vi.| B.E. Pratt. . v..| Feb. 17 2,000
Green river Chestenia, Darre and Goodman Mar. 28 4,000 Delano ereck, Gun Plains..... .| E.W. 8herwood Feb. 17 2,000
Bennett creel; cho.... J. A, Boosinger Mnr. 28 6,000 Rigger creck. . Otsero and Alnmo .| Fred, Tuhbs...... Feb. 17 4,000
(3reen river. . Chestonia. ... J. A, Boosing, Mar. 28 8,000 Yerriek creek. Alamo .| Cland Carpenter Feb 17 2.000
Cold creek, .. Custer and Heleng H. L. Brady. «..] Mar. 28 16 000 Wing’s creek. . Qtsego Fred Tuhbs.,. Feb. 17 2,000
Benway ergek...,. .. T Banks 3. C. Baker...,........ | Mar. 28 2,000 Henry's ereek Alamo C. F. Rathbun, . Feb, 17 4,000
Ogletree, N. and Burdiek Mae Lelland's creek. Cheslhire, Car} Tyman Teb. 17 2,060
creeks. ., Central Lake..... .. ..., John Muckle,...,. ... .. Bar. 28 10,000 Bear ereck, ... . . Heath. .. R. C. Fisley.. Mar. 2 4,000
Cady creck. Central Lake. Carl Strochel. .. .. Mar, 28 4,000 Duncan ereck. . . Gun Ploins. Ed.J. Andersen. Mar. 18 2,000
Wood ereck. Banks..... -] F.AL Parks. . ...| Mar, 28 2,000 e Watson....... J. C. Camphel!. . Mar. 15 2,000
yer creck. Mar. 28 4,000 Rilver. Abrams and Brown's cresks. . -« | Gun Plains and Al J. C. Cumphell. . Mar. 16 6,000
Beals creck Mar. 28 2,000 Green Lake stream........ ... ... . " Leighton., . .. .. Chas, Babbitt,...... .. 7! Mar. 16 4,060
%Ic.»zllliiter ¢ s | Eeholl Mar. 24000 Trandl .
urdick creek Mar. 2 5,000 «» -Hranch county: .
White croek. . Mas. 28 6,000 Hop creck. ... Union.................. L. E Lavkin.......,.... Mar, 3 4,000
0ss creek, No. 2. Mar. 28 4,000 Dunl’s eresk.. Sherwooed . W. H. Hubbard. .| Mar. 3 2,000
Boss treek No. 1. Mar. 28 2,000 Spencer brook., . Sherwoad, Boyd Miller. . Mar. § 4,000
8t. Clajr ereek, L. ¥an Skiver, Mar. 28 4000 Spencer brook. . . Sherwood . T. H. Mather Mar., 9 3900
Town Line creek. . J. L. Pelten. .. Mar. 23 4,000 Staniald ereek. .. Sherwood. Chas. Z. Fox Mar. 9 2,000
ing areek W.J. Crego. Mar. 28 4,000 Spencer brook. Sherwood., Daniel Fox. . Mar. ¢ 4,000
Jordan river L. Goodman. . Mar. 28 24 000 Ogdan's creek:. Kinderhook ., T. E. Bushnel} Mar. ¢ 2,000
Qrr ereek, ..., H. W, Madill., Mar. 28 4,000 Girard creek. .. i M. . Morgan. Mar. 16 2,000
Dufore creek. ., . C. 8. Cambell . 4,000 Allen's ereek. .. H. . Warner. ..} Mar. 16 2,000
Campbell creek., 4,000 Batavinereek. ... . 0 C. D. Warner............ Mar, 15 2,000
Fp\l'mb Linﬁ creek. 4,000 -
Jsh brook.,. ..., L 4,000 enzie county:
Stream: on Secs. 26 and 27. . 2,000 Platteriver. .........,. ... ... . . Mar. 25 12,000
Wood ereek.... .. 2,000 Stream on Sees. 10, 12 and 22 Mar. 25 4,000
Spring ereek,...,.. . 0l 4,000 South Branch..,.... .. 70 N. E. Degen. .. Mar. 25 4,000
Upper Herring creck and tributaries.. N. A. Parker. .. Muar. 25 6,000

Alpena county: N. Br. of Platle river. ... Peter Slormer, . far. 25 4,000
Eilver creck., .. ... - B. Dobson........... “Mar. 30 6,000 Otter ereek. , . James Daly,,., Mar. 25 4,000
Norwegian creek, .. Mar. 30 2,000 Gilmore creek, . James Duly.. Mar, 25 2,000
Little Wolf creek. Mar. 30 $,000 Betsey river.. 1.J. Kirby April 12 2,000
Me. Genn cresk. .. ..| Mar. 30 6.000 Dlatte river. . .. 1. 1. Kishy. ...] April 18 -30 00
Wild Cat creek, . oW . o] Mare 30 B,000 Herring creek. ... ... e J I Kisby. ... ..., April 18 45,000
Bolton ereek... ... ... 0" .. C. W. BEdwavds........ | Mar, 39 20,000 . N

Barags county: \ ;

Avenac county: Fence Rivc¥ ........ Spurr...... .o | Dunean M. Miller.. ... April 24 4,000
Gilbert ereek....................... .. . N.4E veveen | DU H MeDoznell, . Mar. 30 4,000 Sturgeon creek. L' Anse g Peﬁplo ...... o1 April 24 10,000
Big creck. ,. +..] D.H. McDonnell. | Mar. 30 6,1X0 Hpurr creek and Three Lek Spurr. .., Geo. L. Maker,, -] April 24 2,000
May creek. . D. H. McDennell, . Mar. 30 4,000 Ogemaw creek. ... I Anse Alex. Martin. April 28 8,000
Lynch creek.. 4E,. «..1 D.H. MeDonnell .. Mar. 30 4,000 Clear ereck, . . Baraza Alex. Mastin.. April 23 8,000

............... . " -.-| D. H. MeDonnell. | Mar. 30 4.000 W. Br. of Oite Baraga Alex. Martin. . April 28. 8,000
Siream on Secs. 24 . . iver, «..| Nelson Deford. ., Mar. 30 4,000 Silver river, L'Anse. C. P. Blankenhorn April 28 8,000
Murphy ereek,. ..., 7T .| Clayton.. ...} Nelson Deford Mar. 3¢ 4,000 Bix Mile creek,,. Beraga, .. Alex. Martin, , . .| April 28 8,000
Stream on Secs 26, 35 and 36, . . .| Nelson: Deford Mar. 30 2,000
Cedor ereeke., ..., . . . Jos. Chikey. . . Mar. 30 8,000 Barry county: . i
eder ecreek. .. . R. J. Spofiord., Mar. 30 8,000 Fish ereek............ Orangeville,,,........,..| J.N. Perkins Feb. 17 4,000
Lincoln creek. F. E. Abhott_. April 7 2,000 Coldwater creek. Woodland. .., ., W. L. Glick. Feb. 17 6,000
Osterhout creek, Ahboit, , April 7 4,000 Bullhead run, .., Carleton and Irving. W. L. Glick. Feb. 14 3000
N. Br. of Pine river. . . nms and Deep ..] F. E. Abbott.. Aprit 7 6,000 Cune creek. ., Trving and Brown. W. L. Glick. ..t Feb, 14 2,000
Wells creelr, ..,... . " soof Moffnt,,,..0 0 F. B. Abbott.. April 7 4,000 Bpring creck ing.......... W. L. Gliel..... . .| Feh. 14 [ 4,000
+ Norname, . ...... N. A. Beardslee. | M. 7 2,000
Alger sounty: . Seven Mile brook Geo. H. Williams. . Mar. 7 4,000
happel river......L L Munising................ Timothy Killean. April 7 6,000 Crooked brook.. . V. H. Bramble. ... Mar. 7 2,000
Au Train river. .1 An Teain, . R. Harris April 20 8,000 Ellis brook. , ,, V. H. Bramble. . Mar. 2 2,000
Hoble ereek. , .. | Forsythe,, H. R. Herris April 20 4,000 McKee cresk. . B. M. Jenkins, .. o Mar, 7 g.mo
Annariver.. .., <. | Au Train, . A. Christoferson Aprit 20 14,000 Jenkins creck. . Edgar Otis........ .| Mar. 7 2,000
Three'small lekes 46 N. 20 W,. A, Christoferson, . Apri] 20 4,000 0 nAme. .. Chas. A. Newland. . ..| Mar, 7 2,000
Hlapnick creel. Limeatone. , . H. R. Harrls. .. ..t April 20 8,000 Fall ereek . Jonas A, Hall., ... .| Mae, 7 4,000
itefish river, Ouota., ... . H-R. Haris. .. ., ...| April 20 8,000 Gull ereek, ns. 8. Barber . Mor. 7 2,000
Sucker ereek. ., . . Burt...... .. PR H. E. Carpenter..... . . April 20 14,000 fill brook, Tancoast Mer. ¢ 2,000
) ' eslter creelr, R. Pancoast Mar. 9 2,000

Alcona county; . osses” fish farm. Baltimore. . Irving Philips.. Mar. § 2,500
Sucker ereek...................... s W.B. Dobson .......,,. Mar, 30 8,000 Week's creck Baltjmore. Irving Philips. . Mer. 9 2,000
Indinn creek + | Mitehell and Ossinele . . Richard Collins. <vo| Mar. 30 16,000 Pritchard creek Baltimore, Irving Philips. . .| Mar. ® 2,000
Buff creek, ... Millen......., ... ") Richard Collina. Mar. 30 G,000 Bentley-creek. . Rutland. ..| Irn Baldwin. .., -] Mar 9 2,000
BuR Brown creel, Hawes and Millen, L. A. Colwell. Mar. 30 6,000 ’ McColiom ereek ... Haope..............000 | K R. Panconst... .00 Mar. 9 2,000
Pine viver......, Gustin and others. L. A. Cobwel], Mar. 30 16,000
W:. Branch brook. Hawes and Mitehe L. A. Colwell, Mar. 20 12,000
Mill erek.... ., .. Harrisville, .. .. _, L. AL Colwell,, Mar. 30 4,000




. ] £ & ) . .
24 SIXTEENTH REPORT—STATE FISHERIES. . SIXTEENTH REPORT-—STATE FISHERIES. 29
Brook Trout Plants, 1908.—CoNTINUED. Breok Trou! Plants, 1908 — CoNTINUED,
County and nume of waters, Town. Depoesilor. Date, | Number, County and name of waters, Town. Depositor. Date. | Number.
t

Berrien county: —Continued: N
Estis creek.....,. ..., B T Harry Rough............ Mar, 2 2,000 Ca%huc}nnes i;’;gg?' Contimued; Battle Creek Sam O, Hewes Mar, 7 2,000
8. Br. of Galien river. Glien, -| Chag. A. Clark. | Mars 3 4,000 No nh S Convis,..... . Geo. H. Willinms, Mar. 7 2000
Eiteheock braok... Eugene Hill... Mar. 2 2,000 B e | Marshaii i Brombh Mar, ry
Willow ereck Geo. B. Thaver Mar. 2 =000 Pigeon creek. . Macshall. V. H. Bramble. . Mae, 7 4,000
Sand ereek... .. - Renton Geo. B. Thayer Mar, 2 2000 Spring brook Dattle Creek.. W Moot Mar. 7 2,000
Little Blue ereck Bainbridge. Geo. B. Thayer. .| Mar. 2 2,10 p- Pine ere ELOY . - & and Emmot. & WM 00cy Mar. 7 4,00
Yellow creck. . cnton. ... Geo. B Thayer..........| Mar. 2 2,000 ame. Bﬂ‘ﬁhg E{ﬁﬁk and Fmﬁf & w'ﬁﬁﬁﬁi’.” 71:{2:: 7 3888
Spring creek. Pipestone. Dr. A. C. Rickenburger...| Mar. 2 4,000 Penufield. .. | 8 Y. Maody. . Mar, 7 2000
Littie brook, Berrien .. A J. Ridenour A Mar, 2 2,000 Seven Milo eree Bedford. ... L C. Frazice Mar, 7 1000
Farmer ereck Pipestone. A. L Ridenour. .. Mar. 2 2,000 :‘\u‘st‘ ook, Battle Creskz BN Beedon A 7 27000
Bakeman broo Pipestope. W.E. Lewis. . Mar. 2 2,000 Rt wrli {orri . Mar. 7 k3
Toolt evomi Pinest W. E Towi M 4 500 Parson's creck. Burlingtan. . Morzis Jones, Map. 7 2,000
Nogtrarces. PII‘PSW“E- Ny 1‘3‘_!5- M:; % 5000 Corey creck. .. . Leroy.. .. M. §. Bmmons Mar. 9 4,000
FUII ar ; - H'i’“ ne. - b I l\‘l‘ . .'7 E'ODD Shannon creck. Loroy....o..oo... Fred_. 8. Hall.. Mar. 9 4,000

alleregk.. .o AR ape ar. ' Putnam creek. Athens and Leroy. David R, Rishel Mar. & 4,000

Clare, county: Notaway ereck. ..........,...... ... Athens,............ roo| Ru AL Bnyder., Mar. 0O 4,000
Shingle ereck......,.... -+ | Lake George Feb. 23 8,000 Crawford county:

I@}ﬁ{;‘ﬁzﬂﬂ’}‘;‘gﬁ”"k . ?ﬁg‘j}ﬁ ;:E %3 1;383 " Sawsbleriver........., T Frederick............... .?\nlan D. llziro\f'n. April 7 20,000
Little Norway orodk. 2| Redding, : 2w, 23 61000 Gredere )R S e
Gishwash ereck..... - | Redding.. 1l : Cri ...| Feh. 23 8,000 AN T ) '
Greenereek........... . ..., Greenwood and Redding. .| ¥. ¢ @ Feb. 23 | 6,000 Cheboygan county:

Chippews county: ) Weleh's creek, ... Forest.. .. 2 8,000
Chribou ereelc. . ............ ... Detour............... .1 W. D. Hiteheock. ....... April 18 19,000 iloa‘l:!el:r:%r:; lgreek gg::-;'tz g i:%g
Eagt branch of Taguemenon river .| Chase 8. Osborne. .| April 20 8,000 Giraeen s aroek. ... Fopeat ; 6000
South tranch of Charlotte river. . . .| James Morrow. , oo May 2 10,600 Stewarts eresk Waverly 9 £'000
Albuny Tsland trout stream.. ..., . . . .. Leroy N. Hill...... e May 6 14,0000 i Milllc‘rg)ek ______ 3 Mackinaw. g 13000
H Little Pigeon river . 000

Clinton county: Stury iv .

L - ) geon Tiver. ..., A 20,000
Fuller creek......,..... .‘]ro}ﬂ E:yx?r[éli" hh}:’]l:: {g iggg % Briﬂlf Little Pigeon river. ‘} g g.%
o —y "o winleke ... ... ... ..., . ,
PFrank Baumgardier Mar. 12 1,000 E. Br. Littlle Sturgeon river. . g 3 6,000
; Cedar ereek................ . 2,000
Cuss county: Ston '
ST - Stony creek. ... I. N, Lester,, 9 6,000
ol . POt | s g ke A
e g k1 ¢ S N 2. ‘e . ' 0
Btream on Sees. 29, 30 and 31.. La Grange and Pokagon. .| R W, Hain.... .. Mar, 3 2,000 i};‘ﬁ;‘"ﬁfgk - Wrr:.L E S}:E;;::k: Apri (? 13'383
Shaw's creck... .. ..., . deffersan and Howard, .. .| C. H. Kimmerle. Mar, 3 6,000 Tanarell ereck Inverness 1 Wi, B, Shoemaker. Apsl § 12.000
Centennial Mills creck. . Jefferson and La Grange..| C. H. Kimmerle. | | Mar. 3 4,000 SE" - iver and tributaries Tusearora and othess. ... | V. D Sprague.,.... ... . i 0 28000
Mechaniesburg creek. Lo Grange..., . ......0 .. C. H. Kimmerle. . . Mar. 3 2 000 urgeon river and trj] Lries. . 5 thers...., . D. gUe...... .
Hamptonre oeel Tayne Aogust e Mar. 2 2°000 Laower Liltle Pigeon river:, . | Koehler and Ellis........| M. 4 ¥ eHenry, 9 12,000
Gage!; eresk. .. .. " Wut'gp """ DHE?; Vug I?:;sgn' ; M::: 3 2,000 Big Sturgeon river .., ...l Tuscarora and others.....| B R, Field.. ... /. g 20,000
Kinney's creek. Wayne. F.E Coddng..... Mar, 3 2,000 ; .
Glenvwaod croek. Wayne.. | F. H. Codding. Mar. 3 £000 Chaclevoix county: South Avm nod Bash Jor-
Miller's creek,, Pokagon. . B. A. Vrooman...... Mar. 3 2,000 AETE CrOEK. o e an ma Darre & Goodman Mar. 28 8,000
Spring creek Wayne. ., James E. MeOmber Mar. . 3 2,000 : W. Paddock.,...... .| Mar. 2 1000
on's creek. Wayne. ., Jerry Mosher, .. .. Mar. 3 2,000 ?“‘IYD',‘J‘S“C‘"?“ " J};‘ vaogltegc ) .. M:;I 23 {45'800
Pokugon creek. Pokagon.. Lester C. Williz, . Mar. 3 8,000 Horton's mec Frank Chaloupka Mar. 28 8,000
No pame. . ... ., ..., Porter, ., ¢. W, Eby..,, Mar. 3 4,000 M E}oe's crl;'("k Frank Chaloupks. Mar. 28 4,000
Rocek river or Big creek,, . .| Mareellus, ., .. Dr. G, R, Seott Mar, 16 4,000 Deer creek T. A. Boosinger .. Mar 23 6,000
oeky river,.......,.. . Marcellus............0 . C. 8. Jones Mar, 16 4,000- Bennett creelr.. 11111111 | g e TR e -..{ J. A. Boosinger. Mar. 28 4,000

Calhoun county: Monroe creek th Arm snd Eveline. .| J. A, Boosinge: Mar. 28 2,000
Alder brook .. TN, Whiting..........| Mar. 31 2,000 ing crock South Arm. oo v s, i 1000
Parson’s ereck. Frank Whiting. Mar, 3 4,000 Findley cred Doyae Yudley. T A Cnlster o :
T teecs LT Caroot o M 3 2000 Boyne river. Boyne Valley. J. L A. Galster. April 4 16,000
Iiicl‘mrdson u 5L erﬂﬁ;h er., ... M;'ll:. 3 S0 Jordan river Boyne Valley, Jobn Boosinger.. April 4 50,000
Warsap brook. . Joeeph Warsnoﬁ.' . | Mar. 3 2,600 Bear river Clardon . B. Stimson 0,000
‘Igo\_ra;s c{]eeki( _1}{0\?5}{08%}‘ e Mar. 3 2,008 Clarc eounty: v

mith’s brook.....,....., - W, MeCaslin. Mar. 3 4,000 . ] a
Tigeon and Talmadge brook. . . AR Gurwucd".. Ma:. 7 4,000 %unhcrr ereek gﬁﬁ::y """"""""" ﬂ:i 58 ;'% .
Hamlin's creek......... .. - ) 2| Tred D. Hall. .. Mar, 7 2,000 Sorine teonie. Sumey : Mar. 20 11000
Talnadge ereek - ia.. +o2| Ean L. Holmes. | Mar. 7 2.000 P KN Sutrey. . Mar. 20 4,000

mer's ereek, Battle Creck. " Fred I. Hall. .| Mar. 7 2.000 MeKinley creek Sheridan Mer. 20 6,000

o name........ Bnttle: Creek. | ] Ered DoEaM | Mar, 7 2,000 ddle baoncl of Topania s v far. X
Graham brook. , Newton Dr. F. L. Hoffran Mar. 7 4,000 Middle branch of Todarco pove Several... hf“- « E'g&?
Cummings brook, Eattle Creck. --.] Dr. FL L. Hofimum... 7| Mor 2,000 Gputh braneh of Tobaceo river ) el Mo 50 4000
Hall Lake brogk ., Emmet...... & K. Rathbun,,.. Mar. ¥ 2,000 iddle branch of Gedac ; iver. o Mar. 20 6,000
Outlet of Penrl lnke. Emmet.. 3. R. Rathbun., Mar. 7 2,000 gitlrcld.e l.;;“%fé;’fa Eg‘endézr4 river,, E,?%}ESE' Mo 20 5o
Hamilton Inke inlet.. . Bedford. Geo. D. Allen. .. Mar. 7 2,000 Porele S o Prankdin. . Mar. 20 4,000

o name.. ..., Rediord. | Geo. D. Allen. . Mar. 7 2.000 Ner e Hamiltor,. Mar, 20 2000 !
No name.. ... Redford . . Geo. D. Allen. .. Mar, 7 2000 Cedur mmpic. Fraoklin and Hamiito {ar. 20 10,000
Minge's brook. ., . Battle Creek. .., ..., . Fdw. E. Weldy, Mar, 7 4,000 Smith ereck .. | Greenwood and Summer- '
Crooked hraok and others Battle Creek and Penfield.| F. H. Skinner. .. Mar. 7 4000 p  owmhereek.. field....... 4,000
%@:}'ﬁﬂ Mile bwﬁk—- - Bedford. . .]IE.i]I}nIc(E Mryo Mar. 7 4.000 North branch of Floodwood ereck. ..., ... Summerfield. C . 4,000
Gglfirsunkcrce . . H. Kngg;:t.. Mar, z 4,000 Joss creak .. | Hayes... E. F. Wilson.... .. 5,000
it broa e e Iﬁ- tnight. . - Maz, 7 2,000 Shingle lake creek .. | Lineoln. . Lafnyette Stanton., ... .. 4,000

art lake jnle C. R. Newman......... . Mar, 7 | 2,000 Middle branch of Cedar river Hamilton. . Ellsworth Eldredge. ... 6,000

L] v
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Brook Trout Planis, 1903, —CoNTINUED, : Brook Trout Plants, 1908.—CoNTINUED,

County and name of waters. Town. Depesitor, Date. Number, County and name of waters, Town. Depositor, i; Diate, Number,
Dig\kinson coulnt&;: . Grand Traverse couniyv: G Lak Ora Van Facsel 2 06
Yest branch Sturgeon river... ... .. Sagola........ 8. MeGaughey . Apri No name. . Teen Lake, Ta van Tassel, ..., Mar, y
Waterworks creek. ..., ... \nn\ ay .1 R. \I( mﬁ?fan E:;,} 23 8'033 No name. Green Loke. Ora Van Tassel. . 2,000
Fern ereek.....ooo0 T ey R AL Bampson April 9 4000 Watson creek,. Geo. White.. 8,000
Cravel creek . | \or\\ av and Broen. . M. mpson Aprid § 2'000 Boardman river. l_fmnk Lydell. 6,000
Cassidny creck. Norway "md Breen.. R. 3L Sampson April 9 1,000 Ulba ereek,....... Acm F. 8, Wilson. . 6,000
Pine ereck R. M. Sampson April 9 4000 Boardman river, Blame and Garfield. | R. &. Hastings.. 22,000
North branch of Casst . E. N. Kraemer Apeil 9 §°000 Boardinan river, Traverse.......... Fred. D. Curtis.. 16,000
Breen ereck.... ... ... .. \\ aucedah E. K. Kraemer. April 9 6000 Biddlecom' cree Paradise. . Fred. D. Curtis. 5,000
Porcupine creek Brejlung. . Gea, F. Sebert. pril 22 4000 Whitewater cree Whitewater... Fred. D. Curt; 4,000
Merryman creek. Breitung. . ..] B.C. Drewning April 22 1’000 Acme ereek. . ... Whitewater and Acme. Tred. D. Curtie. . 4,000
Browning's buke. . Feleh. ... .| R. €. Browning | April 22 2000 Sparling brook Fife Lake....... .| R, B. De Franec 6,000
Pine lake W.H. Revin....... April 22 4°000 Baneroft creek. . Fife Lake. -] R De Franee 6,000

""" B ' Brownson creek. Paradise., 1. B, De France. 4,000
Eaton cozi:\t\ . Taferers crcekL.. %:nmgise.. E ]|3J D(t: France 2,838
Spring broo L. R. Britlon,..,. Mar. 9 £,000 Swanston eree aradise. . Earl J. Case, ,
Maple river Beldi all Mig. o i 50 Burkis creck. ... Paradise.. EarlJ. Case 4,000
! ing Hall Jr L April 4 50,000 High Bank creek Paradize. . Earl J. Cas 2,000
Emmet colxgntw . East ul:;mlth hrqﬁchﬁofl;[r)ﬁeld creek gamg_ise. . gase % {\ront -}ggg
Big Sucker creek................ Bliss. A B Klise.,............ i North brench of Mayfield creel . aradise. ase & Croster 4,
Coliins oreelc. . Bliss. A. B. Klise. ig:r-:} i 2'%8 Saxton ereek,..... ...l -| Paradise Cuse & Croster ,000
Carp river.. ... Carp L | 0.C. Cope...., ] Apel 4 10000 Mayfield ereek, Paradise.. Cnse & Croster 6,000
Minnehahn river.. Petoskey ...| W.D.Stimson. .1 Aprd 12 25000 Enst Brook creek Paradise Case & Croster 6,
Shiames creel.. Odsn . ...| W.B. Stimson,. | Apnl 12 15,000 Davenport.... Mayfield Case & Croster 4,000
Maple river. | .| Tollston .. W, I3, Stimsan . April 12 70000 Etst creck. . Parndise. ... Frunk Taylor.. .. 12,000
Carp river,............. .| Carp Ls W. B. Stimson, , April 12 20000 Boardman river..........ooooiia. Paradise and Frank Taglor......... 000 Mar, 12,000
gﬂlei on EGF—S- { ﬂ"g 13 }:m{eél']rdn erse. }1’. % Curtis. . Apeil 20 "000 G "
reek on Sces. 1 an ittleeld........ ...... " L. Curtis. ... April 3 enesae county;
Del i Cortis April 20 8.000 Swartz ereel.. ...l | Fenton................. JoMax Davis,........... Mar. 12 8,000
GIa;l'.R_inncoum}l-: Branch of Armstrong creel ;}Iuslhmg‘..a. S (L; E {{fylﬂmms . %gnr }% %,ggg
MoNelln ereck Sage. .. L. Prindle....... .. April 7 Armstrong creek..... ushing nnd Montrose. . . illiams .. Mar s
Howland creck. Crant . T L el | el 40 Brent Run........... 000000 Flint ard otkers.. . ..., €W, Barber... .ol Mar, 12 6,000
Rusch creele Bage F. L. Prindle April 7 4,600 — ‘
illsdaie county:
Goig'ebic écunh - Hend of Raisinriver..................... Samcrseiu....... P .}oll'm }'ﬂn :-;llllcn .......... Ilgar. g i,ggg
ittie Coon ereel Ironwood............... R.D.Brown......... ... April 17 Webster creek.. .. Sorerse ++] dohn ¥an Allen, . .| Mar '
Spring creek. . Tronwood John G. Beck, ; .:Ig;il }é 2888 {i Moscow. . ..{ Thomas Tyren.,. Mar. 0 4,000
Summers creek, Tronwood John G, Goavilke, . Apeil 17 2,600 Pittsford and Jefierson. .| P, E. Berger. Mar. 9 4,000
Sutherland areek. . ... | Tromwood A H. Thomas, M. D’ Aprl17 1,000 Pittsford and Jefferson...| 8, E. oo Mar. 9 4,000
Birch areck.. ... -vo | Iromwood Chas. Hunn....... Aprii 17 2,000
Triplett's creek., Ironweod Norman W. Haire. April 17 4.000 Houghtan county: . .
Beech creck Tronwood. Norman W. Haire.. April 17 4000 Smith's creek Dunean... Wm Hroll,.. L Aprijl 24 8,000
Runsirom eres ... | Ironwood. {. E. Erickson, Aprl 17 4.000 White creek. Dunean, Wm. Krall. April 24 4,000
Maple creel.........,.... ... .| Ironwood. Roht. &, Douglas. . April 17 4000 Arnold creelk. Duncan, Wm. Krall.... April 24 4,00
Stream on Sees 35, 36 and 37,, | Irenwoed. .. Robt. A, Dougl s, April 17 6.000 Shane ereek., Duncan. Wm. Kroll... April 24 4,000
East branch of Ontonagon river. . . | Watersmeet. J.R. Moore... April 17 5000 tony creek. . Dunean. Win, Kroll.... April 24 , 000
Birch crelek ........ .| Ironwoed. ., James Dc\ny April 17 4000 Benver creek. .. Trunecan, , Win. Kroll. ‘\nql 24 4,900
Williams' creek Tronwood. .. C. Nelson..,.,. April 17 4000 Spargo creek. .. Dunean, Wm. Kroll. ..o | April24 2,000
Curry creek. Ironwood. .. Geo. A. Curry April 17 4000 Jumbo ereek, , . Dunean. Wi Kroll.,... o] April 24 4,000
Beck's creek. TIronwood. . R. Bullivan..., April 17 4,000 Hill creek. ..... Dunean.. H. C. Stewart,, .- ] April 24 4,000
Maple creck. .. Iranwood. C H Mullen. April 17 27000 - Boyeraft ereek. Duncan. H. C. Stewart. . April 24 2,000
NOTN'S creek. .. Ironwond, H. Mullen. Apiil 17 1,000 Sidnaw creek. .. Dunean.. H. C. Gtewart. . April 24 2,000
Ryan's ereek. . Ironwood, Jns ‘I‘lmlms April 17 2:500 Misery river.. ..{ Elm River. W.J. Bender... pril 25 10,000
Walstrom's eree Ironwood. April I7 2,000 Elm river...... ..| Adams_, W. J. Sender. April 28 10,000
Hough ereek. . Ironwood. April 17 2°000 Graverat creek. Haneoek,, . W, J. Bepder. April 28 10,000
Mill ¢reek.. Bessomer., April 17 1000 Sleeping river... ... Llm River, W. I Sender. April 28 12 000
Wright's creek. Tranwood. . April 17 6,000 Salmon Trout river.,........ Adams. . E. H. Wright. April 28 10,000
Cedar ereek. . .. Tronwood. . I April 17 4,000 Northwest branch of Otter river. . Elm river.. L. H. Wright, April 28 \
Welch ereek. Irenwoed, D. Fy Stabler.., April {7 4,000 Breeman creek. . . Laied...... E. H. Wright April 28 4,000
Carter's creck.. Ironwood. , D. G. Hough... April 17 2000 North branch of Cole's ereck. , Hancock H. G. Major.... April 28 4,000
Popiar ereek. , Tronwood.. D. G. Hough. April 17 4000 ‘Trap Rock river. . Calumet L. M Rutlud o April28 |« 4,000
Lindsay creek, . .. | Ironwood.. D. G. Hough. April 17 2’000 Pike river,... Chassell a R. R, (oodell. April 28 8,000
Seaman's creek..... ... .. | Tronwood. . D. G. Hougl. April 17 6,000 Otter river..... .| Bundey B L. Fower.. April 28 8,000
East braneh of Silver cresk. . v | Ironwood. . Max Btevens, Aprit 17 4000 Griemen ereck. . Laird J. W. Alston,, April 28 4,000
Clear eveek. ..., ... .| Ironweod. . Max Stevens., April 17 41000 Alston creek. . Laird 4. W, Alston, . April 28 4,000
Spring brook'. Ironwood Max Stevens. . April 17 1006 Oskais creelc Hancoc C. D. Shelden. April 28 6,000
orrie creek, . Ironwaod ‘\Iax Stevens. . April 17 4,000 Bilver river Laird. €. D. Bheldon. .. April 25 8,000
Guysrs ereck, .. Bessemer, A. Vogthlin April 17 2’000 West bronch of P]lgnm river. Portage. LW Wl']]xams. April 28 6,000
Powder Mill creek Bessemer J. Al Vogthlin. . April 17 4000 West branch of Qtter riv cr. Portage AL \Vh]t.fu}'d.. Apr; 28 8,000
Little Black river, Wakefield. . ... Glan\'llle B. Labb. April 17 47000 East branch of Sleepmg rive Elm river E, Pammerville. Aprii 28 4,000
Ross oreek.... Bessemer............... t. J. T. Finnigen. April 17 3000 Coles ereels. . E. Pummerville. April 28 4,000
Black river. . Dessemer and ¥ronwood. . Cnpt 1. T. Finnigen. April 17 87000 Six Mile creek ...| Portage .| H. G. Major,, .| April28 6,000
Thayver creek. Watersmeet A.D. Johnston, ., April 22 4,000 Perch creek...... ... i, Beveral................. D. D. Randall,,......... April 28 8,000
Henderson creck Watersmeat., . A. D, Johnston April 22 6'000
Crooked creek. . Watersmeed, . A. D, Johnston April 22 6,000 Hurgn county:
Momson Creek., . Watersteet., . A D Johnston April 22 2'000 Allenereek. .. .oovoeni i Sand Beach............. Matthew D. Wagner...,..| Mar. 18 16,000
Blate river.., .. .| Watersmeet A. D. Johnsten April 22 10,000
Cemp Two creek....... «o.| Watersmeet A. D, Johnston April 22 4.’(1‘.!0
.
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Brook Trout Plants, 1903.—CoNTINUED., Brook Trout Plants, 1903.—CONTINUED.
County and name of waters. Town. Depositor. Date. Number. . County and name of waters, Town. Depositar. Date. Number.
Lsabella county: X ackson cotnty —Continued: .
Ellis ereck. .. J. DL Cameron........... Feb. 11 3,000 s Water cress grcck. et e Spring Arbor............| Dr. W, E. Merritt.. Mar. @ 2,000
Clear creek. . Geo. L. Granger. . ...| Feb. 23 4,000 Jackson Spring brook, .| Summit... Dr. W. E. Merriti Mar. @ 2,000
Fordyee eraek Geo. L. Granger. . Feb. 23 4,000 Miils' creek.,..... Summit. L. A. Harraden. .. Mar. 9§ 2,000
Roely eree Geo. L. Granger, . Fels. 23 4,000 No name. Grass Lake L. A Horraden. 00000000 3.000
Sibley, creek, Geo. L. Granger.. Feh. 23 6,000 Enst Branch ereck. . Summit. Havens., Mar. D 2,000
Paradise erack, Geo. L. Granger.. Feb. 23 4,000 Clear creek. R Spring -Arhar. . ..| F.B.Havens.. Mar. 9 2,000
Hersey creek. .. \_arnon and Wise. .. Geo, L. Granger.. Teb. 23 8,000 No name. .. ... i F. D Havers........oo|o........ 2,000
Northern ereel:. Vernon and Wise. . . Geo. L, Granger,. Feb. 23 6,000 Sandstone ereek Sandstone & Bpring Arbor| Geo. E, Beebe. Mar. 9 §,000
Wickiphiser ereck Nottoway,....... .} Geo. L. Granger. . ...] Feb, 28 4,000 Snyder's creek Summit and Sprmg.\rbor Geo. E. Beebs, Mar. 9 4,000
Russell creek. ... Yernon.................| Robt. M. Mussell........ ] Mar, 20 2,000 Wade brook............ Tompkins, Geo. E. Beebe,, Mar. 9 2,000
. Sweezy and Thayer creeks, Norvell.. Qeo, E. Beehe. . | Mar. 10 4,000
Ingham county: H. 8. Bpring brook Parma.. H. L. Brown..,......... Mar. 31 4,000
Baldwin brook................. .. ... Onendaga............... Grove H. Woleott........| Mar. 30 2,000
Kent county:
Tosco epunty: . Huri?sucréck‘ Sirrerasesisernniaeeianaaa.. | Bowne.. W.L.Gliek,............ Fely. 14 2,000
Johnson ereek Burleigh................ T. Duplantz............. Mar, 20 8,000 Bowne creek,,,....., Bowne. . W. L. Glick,, co.j Feb. 14 2,000
Whitney creck. Durleigh. . F. Duplantz. . Mar. 30 4,000 Outlet of Campau lake .. | Caledonia. . 8. H. Bweet, . Feb. 14 4,000
Porterfield ercek Durleigh. .. T. Duplantz.. Mar. 30 4,000 Stropes creek......... .. | Oakfield. E. A. Kemp. Feb, 17 2,000
Butleigh F. Duplantz Mar. 30 10,000 Butternut creek. . .. | Spencer. Jehn Griswold. Feb, 18 4,000
Crimion creek. . .. Qakfield. .. Alonzo Griswold. . Febh. 18 4,000
Iron county: No name,...... .. | Ploinfield.. Plumb. .. Mar, 11 4,000
Holmes ereek. .. ................. .. ..., Crystal Talls............ Aprit & 6,00 No name......... .. | Plainfield. . C. 1. Plumb;. . Mar. 11 4,000
Deer river. Crystal Falls.. . April § 0,000 Armstrong creek. . . Cannon. . John H. Baker, Mar, 11 4,000
Hemlock ereck. Hematite... .. April 9 4,000 Ronan's or Buylan s creek. .| Grand Rnpids Ed. J. Killenn.... Mar, 11 4,000
Briar Hill creek Crystal Falls. April 8 | 2,000 MeQarty creek............ .| Grattan.. John H. Baker. .. Mar. 11 2,000
Nash's ereek. .. Iron River... April 22 4,000 Baker creek...... . | Cannon.. Jobn H, Baker. . Mar. 11 4,000
Baker's ereek.... .. Stambaugh. April 22 2,000 Lambertson creek. Grand Rnpzds“ .| H.D. Perkins. . Mar. 12 2,000
Sunset Lake ereek. . Iron River. April 22 4,000 Owvannker ereek... Crand Rapids and Ada...| H.H. Haven's. Mar, 12 4,000
Hidney Inke........ April 24 . 10,000 Honey creek. .. Ada....oiil Jas. H, War Mar. 12 6,000
Dend river......,, April 28 2,000 Kophf ereck.. Lowell Frederick Jacobi Mar. 12 2,000
Artificial Spring loke. - . April 28 8,000 \ Spring brook. Lowell... Frederick Jacabi Mar. 12 2,000
Esst branch of Dutonngon river, .. April 28 16,000 Lee creek..... Vergennes. Frederick Jacob Mar, 12 4,000
Golden nnd Holmea ercek, tributary to Pnint ' Kynion creek. Lowell,, Frederick Jacobi Mar. 32 4,000
LR, S D. D. Randall........... April 28 8,000 Honey creek. . '\'ergenucs and. Ada. John M. Bennett. Mar. 14 4,000
i Stream on Sec. 25. nm e Geo. C. Bratt... Mar. 14 2,000
Tonia county: Tewitt's oreel. ... ...ovennneeeeenennn... ! Adno ... Geo. C. Brats, Mar. 14 2,000
Duck creek Canpbell and Bowne, G. G Glick.. Mar, 14 4,000 Reilley's ereek..., Grand Rapids nnd Ada...| Geo. C. Bratt. Mar, 14 2,000
Taylor creek. . Camphell and Bowne. . G. G. Glick... 4,000 Streams on Sees. 1, 2 and 3., ... | Grand Rapids and Ada,..| Geo. G, Bratt. .. Mar, 14 2,000
Messer creek. . Camphell and Carleton G. G. Glick 2,000 Whitneyville creek.......... o] Casende...uiouul C. L. Schenkelberg,. Mar. 14 4,000
East creek. . i Robert Beard. 4,000 Johnson creek. .. o) Ada,, ...{ Frank Chickering. .. Mar. 14 2, (0
Mill ereek. .. J. Wallington. 2,000 Oberbeek creek. Ada... Frank Chickering. .| Mar. 14 2,000
Chureh ereek. . J. Wallingion. 2. 000 ‘Waddell's creek. Plainfield W. D. Narris..... .| Mar. 14 4,000
Church ereck. ... 1. Wallington, 2,000 Spring brook.. Solon.... ...] L. E. Haring. .{ Mar. 14 4,000
Timbecland creck.. T. Wallington, 2,000 Cedar ereck... .. Nelson........... .| L. E. Horing. Mar. 14 8,000
Kimball creek. . J. Wallington. 2,000 Little Cedar creek. Algoms and Courtland L. E. Hurini Mar. 14 6,000
dar ersek... J. Wellington. 2,000 Stegman creck. . Courtland L. E. Huoring. Mar. 14 4,000
Dexter creck. J. Wallington, 2,000 Dop creek.... Solon, ... L. E. Haring. Mar. i4 2,000
Mittenberg cl‘eek J. Wallington, 2,000 Austin brook. Courtlang L. E. Haring..... Mar. 14 2,000
Stevens ereck.. J. Wallington. , 2,000 Bradley creek. Courtland Lafayette Bradley Mar. 14 2,000
Randy Mouks cre J. Wallington. . 2,000 Porter creck. . Courtiand Geo, B. Rector. .. Mer. 14 4,000
Penrsall ereek.. ... J. Wallington.. 27000 Turner ereek Algoma Geo. I. Rector.. Mar. 1 2,000
Huzt ereok. I, Wallington, . 2,000 .| Aigoma. .. Clark Smith.. Mar. 14 4,000
Williams ere Kent and othess, H. Compton..... 4,000 .1 Algoma ond J. M. Bennett Mar. 14 4,000
Brown brook Notth Plains. Hiram M, Brown 2,000 .| Cannon., J. M. Bennett. Mar. 14 4,000
Struble, Loss, McVelgh and Hole creeks Lyons and Lebanon.. James Davarn 4,000 . .| Courtland,, Louis E. Sage. Mar, 14 4,000
Willinma creek Heat and Otisco. .. ..| H. Compten, ., 4,000 Barelay cree o Bert H, Coon. Mar. 14 2,000
Vanderbrook brook, Keene.......... ..| H. Compton.., 2,000 North Austin creek., .. Dewitt Perry. Mar, 14 4,000
Bowen brook. . Keene. . H. Compton... 2.000 Rum creek........ .. 8. D Betts... Mar. 14 4,000
Stocking and Cannon's creeks Otisen. . L. E. Green. 8,000 Lower Bear creck .. John Baker. Mar. 14 4,000
Weter Spriog broak... . .. | (Miseo.. ..] GO M, Wise.. 2,000 Wadden creek. .. .. John Balker. Mar. [4 ‘2,000
Timberland ereek..............oco...oon. Easton..........c...... Samuel Stowell.. 6,000 Suilivan creek. . John Baker. .. Mar. 14 2,000
' Spring creek.. .. John Baker. .. Mar. 4,000
.Talc\lksun county: N Jastifer creek. . .. %01311 }.B:alll(er. . i\‘%nr. i: 44.%
O MRIIE. e Spring Acbor............ W. H. King..., er Bear cree . ilean. ar. '
North branch of Xnlamazoo river. e ancord.. .. F l\IcKens%e. %%:; g 64'383 : C«?l}]rtright . E. J. Kiliepn. . Mar. 14 | © 2,000
Stream on Secs. 27 end 22.., ... .| Leom,,.,. B. A. Croman. . Mar, 7 2000 Duke ereck R T. E. Shrttuck. . Mar. 14 6,000
Willow or Collins creck. ....... Grass Lake. . E. A Croman., Mar. D 4,000 Fall Branch creek.. . Tas. F. Bharp Mar. 16 4,000
Kalamazoo and North Branch. Liberty and Hu.nmrer Moz, 9 47000 Dutchman creek. . . A. Webb. Mar, 23 4,000
Williams eveek . Hanover..... .. Mar. 9 27000 Snow creek.. ... E. A. Webb. Mar. 23 2,000
Shady Brook. .. Spring Arbor. . S. M. Watson.. Mar. § 2,000 Gunnison ereck,, B. A, Webb. Mar. 23 2,000
Cleland brook., Hanover, . Wells W. Dew. Mar. 9 2,000 Spring creek......... . A Webb...,. Mar., 23 2,000
Rice creek... Parma. ... C. B. Bridgerann. Mar, 9 4,000 Bouth Crockery creek .| Txrone and Casnovin J. W. Hayward Mar. 23 6,000
No neme, ... Spring Arbor, Chas. E. Noyes. .. Mar, © 2’000 North Crockery ereek .| Torone and Chester.. Fred R, Hny-wnr Mer. 23 €,000
Crouch brack.. Summit, Chas, E. Noyes, Mor. © 2'000 Barber's creek....... . | Tivone and Chester. . C. 8. Parks.. Mar. 23 4,000
Hall's brook. .. i Chas. B. Noyes. Mar. & 4,000 Duke creek. ... Tyrone,.......... C. 8. Parks. . Mar, 23 4,000
School House ereek. E. R. Hagen.., Mar. 0§ 2000 Ball ereek....... Tyrone and Sparta Fred R, Hayward. for. 4,000
Ping creek. ...... E. R. Hager. ... Mar. § 2000 Dutchman ereek. Tyrome........... Fred R, Hayward. Mar. 23 4,000
Bpring creck. .. . Chas. P, Kennedy Mar, 9 2000 Fenton ereek..,,.,........ Tyrone. , Fred R. Hoyward.. ., Mar, 23 2,000
Siream on Sec. 23........... . Liberty ... Dr. W. E. Merritt Mar. § 27000 Stevens and Doaver creelss.. ... ... 000000 | Grattan. . C. M. Wiseoowreroeinnns April 3 10,000
5
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Depositor,

County and name of waters, ‘ Town.

Kaiknska county:

Waldrath ereck......... . Clearwater.... .. . <] R.P. MeNuita Mar. 23 G, 000
Boardman river, . - | Bouth Boardman W B, Stimson. Mar. 23 25,000
Rapid river., , Leetsville. ., W. B. Btimson. Mar. 23 20,000
Rapid river - | Clearwater A. G, Barber. .. Mar, 23 0,000
Rapid river.. .00 Rapid River, .. Ricker's Bros.... [ Mar, 23 14, 000
Keweenaw county:
Gratiotriver, ..., Grant....... .. . W. H. Faudett. ..., .. . April 28 8,000
Montreal river ... | Coper Harbor ang Grant..| A W. Werr, . April 28 8,000
HAranch of Sibley river, - | Coper Harbor und Grant..| J. Vivian, Jr. . April 28 6,000
Silver river or creek. . -1 Alloues. .. . Victer Barguist, April 28 4,000
Tobmeco river. . ... .. I Sherman. Alexander Levier, | April 28 4,000:
Traverse viver.... [0 Sherman. Jas ¥ Wells, T April 28 6,000
Kalzmazoo county:
Clear ereck. ., . Wm. Biack...,...... .. .. Feb. 27 4,000,
Myron creek. . Peter Allison Fely. 27 4,000
Spring ereck ., & Call.... Mar. & 10,000
Mygat ereck. ., Wi Pack; Mar, 7 2,000
Hinten creek.. ., ..} Wi Parks. Mar. 7 4,000
Four Milo eroek [T T e eston- | W, Parks,. Mar, 7 4,000
Eagle Loke inlet., Charleston. . --{ Willard Brewer, . Mar. 7 2,000
Noname........ Charleston. . . P.Mayo.. ... Mar. 7 2,000
Herndon braok.. Charleston . . Sherman W. Moody Mar. 7 2,000
Allison's hrook Charleston , . Y. B. Bramble. Mar. 7 2,000
Eagle brook ..., Charleston , . .. C. M. Wiseman Mar. 7 4,000
Hamilton Lake inlet.. 5., - Wo W, McKae Mar. 7 2,060
Travis lake...... -] F.D. Travis, Mar 2,000
No name. .. G. VanBoche: 4,000
Portage cresk Portage. AL Gilbert. . . 6,000
Coles creck. . Comstoel . A Hemenway. 4,000
West St. creck . Comstock. C. A, Hemenwny. 2,000
Axtell creek. .. Kalamazoo M. Vandermass, 2,000
Homeysett creek. . Richland. ... M. Vandermass. . | 2,000
Portage ereck. . .. Kalamazoo and Walter Crawford. | 6,000
Arcadia creek. | .. Xolamarao........ "0 Walter Crawford. | 2,000
Olmsteads creek .. Kalamazoo and others. . J. Buckley. ., 4,000
Shafer's creek. . Kalamazoo and athers.. Geo. W. Locke, ... 2,000
Asylum eroek. Kalsmazoa.., ..., . A. T Shakespeare, Jr 2,000
Spring hrao) Riehland and Cooper.....] A.T. Shakespeare, Jr 18 8,000
Spring brook Rivhlznd and Coaper, . A, J. Shakespeare, Jr Mar. 16 10,900
Darance ereel limax.. . A, W, Eberstein. .. Mor. 16 4,000
RBoles creek. Partage Henry 1. Allen, , Mar. 16 2,000
Ystter ereck Several,... . John 'E, Pabst,. .| Mar. 18 G,000
Indien lake. Brady and Pavillion . . R.Lemon.... ... 1" May 2 20,000
Luge county:
Silver creck. . Meblian,, ..., . .. April 20 4,000
MeLeod or Hall oy McMillian. . .| April 20 2,000
Stephen's ereek.. . T Pentland. ..., e April 20 2,000
tream on Sees. 32 39, 34,
S.end g2 a6he. LT T T g ....| R ceeevia | April g0 6,000
est Branch Sage creek. . .. . .. ...| April 20 4,000
Fomame. ... 0000l 48-8 West, April 20 4,000
Lake gounty
Little Manistee river Newkirk and Ellsworth. .. April 4 14,000
DPine river.,...,.. . .. Newkirk and Ellsworth, .. April 4 18,000
Pine river or South Braneh Manistee. Ellsworth. . April § 40,000
North branch Little Manistee river. Ellsworth . April 8 40,000
SaubEriver................“.:... R . M April 8 40,000
Middle branch Pere Marquette river Chase and Cherry Valley. | 1P Chatterton, . . April 11 11,000
Millbrook ereek,........ ... . - | Pleasant Plains.... . [ I L. YanValkenburg April 11 000
Middle Braneh. .’ Plensant Plaing. .. J. L. YanValkenburg, April 11 4,000
Little South creek,,... 7 Pleasant, Plains, | I L. VanVa]kenburg April 11 4,000
Bast branch of Baldwin ereck -1 Cherry Valley.,, /17" Ralph H. Hollister Aprit 11 2,000
Sanborn creek, ... Ch, Ralph 1. Hollister . April 1t 6,000
Wheaton creek. | Elk. ... 0 Relph H. Hollister April 11 2,000
Boveman erecke.. LI e L. A. Carpenter. April 11 2,800
Blood creek .., Cherry Valley, . . L. A. Carpenter April 11 4,000
d creck, ., Cherry Valley. | | L. A. Carpente April 11 2,000
Baker ereck. Charry Valley. |’ L. A. Carpenter April 11 4,000
Dangher ereek. ..., . .. 0] Pleasant Plains. . L. A, Carpenter April 11 10,000
o5t branck Danaher ¢reek . Pleasant Plajna. . G. W. Morley. April 11 4,000,
t branch Danaher creek . - .| Pleasant Plains. . G. . Morley April 11 4,000
eech creek. ..., ... . .. | Pleasant Plains. . G.'W. Morley. . April 11 4,000
Pickerel creek. . «. | Pleasant Plains.. W. B. Mershon. April 11 4,000
. Cedar creek,,. . -« | Pleasant Plains. | W. B. Mershon. April 11 4,000
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i —Continued. .

h?\ccg:}ucl}";:\ck Contiru Cherry Valley. ... ... Farnham Ivon. ..., April 11
Towman creek. fike. Yarnham Lyon.. - | April 11
Pere Marguetto rive Several, Thas. A. Harve April 17
Hd. Brs. of AuSable river. Elk. . Geo. . Morley April 11
fain creck. .. Elk... A. H. Morley Apri} 11
Spring creek. Hik..... A. H. Morley Apri 11
Sweetwater creck. ., , . Several, . H.T. \\\’lckos.. April 11
Little Manistee river. . Ellsworth. . L. A, Carpenter.. -] April 11
Baldwin ereck.......... .. 0" .| Ellsworth. ... L. A Carpenter.. ... 00 April 11

an; v 3 .

Uﬁ’?ﬁd’;s fl?cl:;it‘ ................... Empjrc. e E.R.Dailey.,.......... Mar. 25
Albreet's ereek. . . Empire. . D H. Dy A Muor. 25
Pend fed by streams LEmpire. . D, H. Mar. 25
First creek. ... Solon., Mar, 25
Serend ereck. Solon. . Mar, 25
Third creek. Solon .. Mar. 25
Cedar river. Solon, . Mar. 25
Foot's creek Solon...... Mar. 25
Kruz ereck. Cleveland James Daly Mar. 25
Krnox creel, .. Empire James Dal; Mar. 25
Gill Pier and liig § . Leelanay, G. M. Darnc.. Mar, 27
Northport creek and pond. . Leelanau,,........ ... .1 G. M. Darne. . Mar. 27
Hondeck creek. ... Leclansn and Leland,.. . )] G. M. Darne.. Mar. 27
Eonis or Haines cre Leelannu. .. <] GoM. Darne. . Mar. 27
Measenn's oreek. Sutton's Bay G. M. Darne.. Mar, 27
Belknap ereck, Eimwood. I W, Milliken.. Mar, 27
Kilbride ereek. Elmwood, .. Yrank Frederick Mat. 27
Greilick creek, .. -| Elnwend ., . . Fr:m’k Frederick Mar. 27
Campbell ereck......... ... 00 Bingham............ " J. WL Milliken Mur. 27

AW ity ) ) .

I‘cﬁi}‘gﬁfPCgésylcreek.....---.----w--nv-‘- Rollin.................. J. W, Hawkins.......... Mar. 0

Lﬂﬂﬁfsri e Metamora............... C. L. Rundall...........{ fep. o4
Cold %nring ereek. ..., ... -+ | Metamora......, . C. L. Randall....... ..., Feb. 24
North Branch of Clinton river Almont & DBrueg. D. B. Bontley, M. D.. .| Mar. 18

Livingston conty:. . ] N 0
Williamsville ereck.....,..... Unadilla... F. G Mars 1 Mar. 1
Beech ereek,.... ... Hartland.. ... . --{ H. 8. Holdridge Mar. 20
Portage ereck.. ... ... Putnsm and others..... | L. 12. Alle:{.... Mar, 7
East Woodrulf creek,. -+ | Brighton and Green Oak..| ¢ 1 Cushing. Mar. 31
Winker's creek. ., .. .1 Genoa.... Y L. Cus}n_ng. Mar. 31
McDonald ereek. . -+ | Brighton . Q . Cushing. - Mar, 31
Ore Ceeck................. 00 Brighten...........0 [0 I vne,..... . < Mar. 31

Mason county: . i .
Branches of Sauble river Chas. 8. Smith..,....... April 11
Becbe creek.............. H. G. Fipt.... o] April 11
Swan creck, . . and Burton, ... ... H. G. Flin} April 11
Weldon creek..........,..... 00" Custer and N. Branch...| H. G Fling April 1T
South Branch Pere Marquette river,., Eden znd South Branch. .. | . G Flint, oo April 11
West Branch Swan creek,...... .. Riverton....,,,....... " W, R, Quirn.... ... Aprit 11
Weldon creek....... .. Braneh......., ..

Lden and Riverton.... .,
Victory and Sherman....
Victory and Sherman. ...
Freesoll........., ...

Bwan creek. .. e
Bouth Branch Lincoln river..
Lincoln creek.

Ritter creek...
Froesoil ereck.,
Scottville ereek..
Sauble river....,

Montmorency county
Caol creck.
Bullock creek

Mackinae county:
Mille Couquin’ river................... ... *Garfield
Craw river,,, .

Epoufette riv
Davenport creek.

E. B. Featherstone.... || April 11

E. B, Featherstone.

April 11

Wm. Schreiner..,, April 11
Chns. S, Smith. April 11
Thes. 8. Stephens. April 11
W. P. Switzer,. April 11
John Mack...... April 11
Thos. 8. Stephens. April 11
C. F. Lewis..,.. April 18
Thos. 3. Stephen April 18
Richard Collins Mar. 30
Richard Collina Mar. 30

R. G DBradley._......... April 20

- | April 21
April 21
fil 21

A. MoErchen..,
J. R. MeLeod....

. .. i A
iver. . Several..........,. ... Chase 8. Osborne . M?\y
g;:-:)dl;}]e‘;xer 8t. Iznace and others....| T. Kruger. . ... .o | May
Carmody creek. Brevort..,........,, .. J. 1. Erskine. <o | May
Maioney creek.. Gartield. . A Day May

ock river.,............ ... Garfield......... ..

Tcncate ks
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Brook Trout Plants, 1903 —CoNTINUED.
» 180 Brook Trout Plants, 1908.—CoNTINUED.
and name of waters, Town, Depositor, Date. | Nu . .
County P - ber County and name of waters. Town. Depositor. Date, Numher,
Macomlr county: .
Benjamin ereek...oovviiiiiiii Washingten............. T A Jelseh............. | Mar, Montealm county.—Continued:
enl & v 12 4,000 Hooker ereek. ................. e Day........... H. H. Herpatead....... Feb, 18 4,000
Marquatte county: Hemingwny creck. . .| Douglas. .. Arthur St' in... ..| Feb. 18 4,000
Esst Branch Choeolay river,............. Forsythe.. April 20 12,000 Lucns ereck........ Douglns. Arthur £t in Feb. 18 2,000
Witeh Lake .| TRepublie April 22 6,000 Sucker brook Douglas. Arthur £4 in Fel. 18 2,000
Harlow creek Marquetde and Ishpeming, | John K. Gordon.... April 24 4,000 Kortes creck...... . e Douglns. ... -+ | Arthur &b in Feb. 18 2,000
Rainie's, Upper Harluw, Mill nnd “ést . North Branch of Fish ereek LEvergreen and others.... | B, H. Sweet Feb. 18 12,000
Branch crocks.. } Marquebte. ............. Fred B. Begole......... April 24 10,060 Middle Branch of Fish oree - | Evergreen and others.... | D. H. Swert Feb. 18 6,000
Silver creck......., Chocolay. .. | E. B, Palmer,. April 24 6,000 Handy ereck............. .. | Reynolds....... .| J. A. Collins Mar, 14 &,000
Little Garlic river.. .. | Marquette. E. B. Palmer,, April 24 8,000 Tamarack creek -+ | Several.. ;- | F. C. Harrison Mar, 14 10,000
Cherry ereek..... .. | Chocolay E. B. Palmer.. April 24 5,000 Town Line ereck Winfield,.............0. J. W, Lovely Mar. 14 4,000
Nelson's Creck. Seandia. L. B. Palmer.. April 24 6,000
Massey creek... Chocolay E. B. Palmer.. April 24 6,000 Missaukee county: , .
Rainey's creek. Marguette. E. L. Drake.. . Aprit 24 4. 000 Butterfield creek................0o..... Butterfeld.............. Orville Dennis. Mar. 24 12,000
Campbell creek. ., 18-25-2G . Frank Pendall. April 24 4.000 West liranch of Muskegon river .. | Forest and West Branch | Geo, W. Wond | April R 10,000
Harlow creek, . BT T Frank Pendall, April 24 2,000 Mosquito ereek....... o Reeder and Riverside.... | Geo. W. Wood..........| April 8 6,000
Garlic river...,........ | Marquette. D. H. Merritt., April 24 8,000
Enst Brazch of Little Gatlic river, Marquette. ., I W. Stone. April 24 8,000 Mecosta county: . .
West Branch nf L!.‘f.le Gnrlm river.. Marquette. .. J. W. Stome.,. April 24 8,000 Bromfler creek.. Sheridan W. E. Redjck.... Feb. 11 4,000
Campau ereek,. Marquotte, T. B. Werner.. April 24 4,000 Rattail ercek Fork and W.E. Redick. Feb. 11 6,000
Trout ereck.. Hepublic Frank Gardener.. April 24 4,000 Tanner ereek FOTR . W. E. Redick. Feb, 11 6,000
Magnetic ereek... Republie Frank Gardener.. April 24 4,000 Bonney ereek.. "W, E. Redick. Feb, 11 4,000
Head of Eseanabn river | Bamboldt. T. W. Smith... April 24 11,000 Lnst. Branch of L .lortnn and Mart: .| A. It Streeter. Feb. 18 8,000
Lake Lawrig,.......... .. | Ishpeming... Robert D, K April 24 8,000 Painter ereek...... .. Morton and Whﬂﬂ“““d -1 AL Btreeter. .. Feb. 18 2,000
Dead river,.. IshpgmmgM Robert D, Kyl Abril 24 $.000 Betts or Faluss ereek..... Mecostn. ...... ... ... C. D. Carpenter.. Mar. 14 2,000
Allen’s creek. .. by, e0. A. Newett April 24 14,000 Cold Spring or Ganong ercek. . 151;: Hapids and Mucnstﬂ. C. D, Carpenter. Mar. 14 1,000
Boonbordt creek. Ishpeming and E Geo. A. Newett April 24 6,000 Ryne creek. ... ......... .| Calfax, I. W. Morton.. Mar, 14 4,000
Volunteer creck Richmund. (Geo. A. Newetd .| April 24 10,000 Mitehell creek.. Bl[:'; Rapids. LI W, Morton.. Mar, 14 4 000
Ceoper Qutlet......... Ishpeming. Geo. Voelker. | April 24 2,000 Stream on Section 31 Grant, Greene and Colfax.. | Jas, Phi tlips. Mar. 14 2,000
Strenm on Section 33 Eby, Thoz, P. Dundon........| April2d 2,000 Maek's creck.. Mecasta and Austin..... | Tewis Ward. Mar. 14 4,000
O Neils_creck., Sand: B. I. Goodman,...,.....| April24 4,000 Beaver Dam creck. Austin and others. ++ | Lewis Ward. Mar. 34 4,000
Uncle Tom's croek... San B. J. Goodman ... | April24 2,000 Stony creek. . Deerfield.. .| Jas. €. Boyd Mar, 14 2,000
Strenm on Sections 21, 462 Bands. . ... B, J. Goodman coo| April24 2,000 Little Muskegon river.. Deerfield | Jas. G Bowd Mar, 14 5,000
Spruce, Michignmme and Posheker rive Miehignmm C. F. Ennedstrom....... April 24 4,000 Hyde creek........ Meensta. .- | Fred I._Ladner. April 2 4,000
Carp river, Werner creek and tributaries to Davis creek.. Hinton. ... .| W. & Robbins., April 3 2,000
East Braneh, . ... ..oooeeriennn. .| Kegaunecand Richmond.. | Chas. L. Sperley........ April 24 12,000 Pine ereek....... ... Millbraok. . --1 L. O, Datterson.. April 3 8,000
: ; ' West Branch of Pme River. Wheatland -] 1M, Swisher.. April 3 4,000
Menominee county: Bingen erock.. i ...| Wm. R. Hall April 3 4,000
Holmes brook . Holmes.. .| C. G, Walton...........| April 7 4,000
Dig Cedarand ributaries......... -] Cedarville nnd Spa.uldmg. @. T. Werline.. <o b Aprll 7 12,000 Muskegun county:
Tributazies of big and Little Codarsivor, .. NndcnuwndSmuldmg .| G T Weline.. April 7 14.000 Cedar ereck.. Holton and Cednr Creek.| Stephen 8. Skeels. . TFeb. 20 10,900
Little Cedar on Bea.ver creeks. . Nadesu., .. G. T. Werhne.. o[ April 7 14,000 Skeels creck... Holton and Greenwood. . | Stephen 5. Skecls. . Feb. 20 6,000
Hay creek.. TP .| Hulmes ... | F. Copeland,.,, L April 9 4,000 Listle Cedar creek.. -{ Holton.......... .- | 8.T. Murphy.. Teb. 20 2,000
Comp Three Cresk.... ... . 0ttt MEYEr. oo et eraanrsns G. W. Barle.............| April22 4,000 Beeeh Brook............... .+ | Pruitland. . .| Alfred Burlangd Mar, 18 2,000
Stream on Section 4 and 5. .| Fruitiand.. .| Alfred Burlnnd Mar, 18 4,000
Manistee county: . * Power's Creck,............. .. | Muskegon and Norton. .. E. D. Magoon. Mar. 18 2,000
Wilson's creek.....coovviiiiiiiiiiin Brown,.,... e Peter Schneider, Mar, 25 4,000 Cedar creek,. ... .. oo Several................. L. D. Magoon. Mar. 18 8,000
Chief creck. . . Benr Loke & Brown eissner... ... voo| Mar, 25 4,000 Little Black creek.. Norton nnd Muskegen...] E. D. Magoon. Mar. 18 2,000
Beaver creek, Maple Grove... . A. Denville Mar, 25° 6,000 Cleveland creek.. Blue Lake and Holton...| E. D. Mngoon. Mar. 18 2,000
Cedar creek,. Marila and others,......| H. 4. Denvile... Mar. 25 10,000 Mosquito creek.. Eggloston.. . ..{ E. D. Mrgoem, Mar, 18 6,000
Pine eresk... Stronach and Brown..... | T. G. Trimble.. Mar. 25 24,000 Green's creck. . Dafbon aad obbers... .| T . Mugoon, Mar. 18 2,000
Hatch's creek Cleon...................| B Al Mitehell. Mar. 25 16,000 Duck ereek.... Dalton and Fruitland....| B. . Magoon, Mar. 18 6,000
Beor creek, ... Manistee....vueennn..... F. A. Mitchell . oo | Maor. 25 18,000 Bilver ereek. ... e E. D. Magoon. Mar. 18 4,000
Beaver creek. ... | Beaver Lakeandothers... | T, G, Trimble........... Mae. 25 10,000 Byerson creek.............. | Muskegon.. E. D. Mngnon Mar, 18 4,000
Haiger ereek. ., uue s i Bear Lake and Maple Brown Pond or Sand ereck. .. | Blue Lak Glen Tallant.. Mar. 18 4,000
Grove........... voovei T Q. Trimble........... Mer. 25 4,000 Lanford ereek.............. -+ | Montagu Glen Tallant.. Mar. 18 2,000
Cedar ereelt...... o v vassanrrrnrenres Marilln and others..,....| T. G. Trimble.. v | Mar. 25 10,000 - Flower creek... Muskegon, Adam Born.... .| Mar, 18 4,000
Clay Bank creek. ..+ | Manistee and Btronach.,. . | James Henderson. ... | Mar. 25 6,000 Sond ¢reek... Cirant and Adam Born........ .| Mar. 18 8,000
Spring Brook. .. Manjsteo................ . ... Mar. 25 4,000 Caleton creek.. Grant and Montague. C. A. Ohrenburger......| Mar. 18 12,000
Claybank creek. Manistee and Strenach.... | T, A. ... f Mar. 25 4,000 Silver ereek.... Blue Leke and Whitehall.. | F. Norman.....: Mar. 18 4,000
Cushman creek. Harlan........vvunen.. . J. Kirby,., .{ Mar, 25 3,000 Thompson ¢reek Whitehall and I‘ru:hland F. Nowvan,, Mar, 18 =~2,000
Killekinie creek Copemish i Mar, 25 15,000 Dalton ereck... Muskegonr............... ' F. W. Sudler Mar, 18 2,000
Monistee creek, ., Copemish Mar. 25 12,000 Lampert creek. Montague.. .| F. W. Sadler Mar. 18 4,000
. Dolling creck. Montngue. . Geo. Bergeom. ... Mar. 18 2,000
Montealm county: Lo Herald creek. -| Casnovia. -1 E R. Hayward.........| Mar. 22 4,000
Beveridge creek. . ..oooiiiini i Eureka and Fairplains.. . 4,000 Muma ereek............... 00l Casnovid...........oeunn F. R. Hayward......... Mar. 23 4,000
" Turk Lake...... Montealm . 2,000 !
MeConnell creek [ L1 SO 4,000 Monroe county
Sucker broox.... Pine and Douglass, 4,000 Nomame,......ovoveiiiieeinneinnnnns Frcnchtm\,n ............. H. L. Danover.......... Mar, 20 4,000
Broderick creek, Pige. ... 2.000
Tnmarack creek Cato. 5,000 Newaygo county:
Pickere! Lgke. Cate. .. : . 4,000 Big creek... Sherman................ Cornelius Moll...........| Feb. 20 £,000
Black ereelc... Belvidere and Millbreck. . 4,000 White river. Newfield. ... | Harry Caldwell. Feb. 20 16,300
East Lake brook.. Belvidere, 9,000 Reynolds creek: Ensley, Fred Frey..... Mar, 14 4,000
Towa Line creek.. Belvidere. 2,000 Cedar creek.. Lilley. . A G. Runnels. Mar. 14 14,000
Cedar creek.. Belvidere. 4,000 Gréenwood creek. Ashland. ... | Arthur Sanders Mar, 23 4,000
Middle Braneh of Cha Evergreen. . 4,000 Nunnie creek., woo| Lincoln......o.o L J. A Gerber,.. April 2 4,000
Bachman ereck... Douglas and 2,000 Four Mile creek...... ... .00 ... | Ashland and Garfield....| 1. A. Gerber... | April 2 4,000
) .. Biglow, Penoyer and Coolb'lugh creeks....... | Several............. .. 3. D. Thempson.........| Mar. 23 24,000
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Brook Trout Plants, 1 808.—CoNTINUED, Brook Trout Plants, 1908.—CoNTINTED.
Leunty and name of waters. Town. Liepositor. Date. | Number. County and name of waters. Town. Depositar. Date. | Number.
Newaygo enunty. — Continued- Qgemaw county.—Continued: .
Sand ereek.......... Ashland and Br|d[:etnn tobert Walmsley... .. 6,000 gEﬂSt branch of Tittabawnssee river......... | Horton, ... .. John Tolfrea April 7 20,000
Five Mile ereek. \\ lu M. T Hayward 4.1y Mansfield creek ... | Edwnrds John Tolfree. . oot April 7 5,000
Fiinton creek. . M. D Unyward, 4,000 Johnson creek Richland and Burleigh. .. | Geo. Eymer............. April 7 4,000
il%.n nteHcre:-:lk.. Sekinad: T . f\}.. I[)) Hayward. 2,000 0 "
12it Hand creek st head of ite river.. b Haywar ceana county: i
Lpper and lower Cole creek.,....... Lincoln. M. D Hl;:\'lr:tjl i'% Cushman creek. . Greenwood.............. Sbephpn 5. Skeels...,. ... Feh. 20 6,000
Meadew Lands brogk... ... .. Home. . A, Q. Runnels 2000 LCarlton creek. .. .. Rothbury and Montugue., | Jus. Tallant. ... .. ...} Mar, 18 G,000
Cedar ereek.........., Troy. .00 A G, Tunnels 4000 Tributary to Carlton creek. Grant._ | W Broaduwell. .. Mar. 18 2,000
North Crackery ereek.., Asitland und others. . E. A, Webl, . 4,000 Sand eresk. . .| Grant, Otto and Biue Lake W Broadwell, Mar. 1§ 5,000
Raque river and t*lbutnries Grant and Tryenc.. Fred IR, an\\ ar £ 000 South hranch of Pentwater and tributaries.. | Hart and others. . J. K. Flood. . Mar. 18 24,000
Custinan creek.......... .| Grant and Tryone. .| . AL Gerber.. April 2 6,000 South branch of Pentwater and tributaries.. | Pentwater and othiers.. C. B, Stevens. Mar. 18 20,000
Pere Marmpuette river................. Several...... ..., .. ... Rig Ruplds Fisl and Game ! Ruby creek . olfax C. B. Stevens. .. Mar, 18 6,000
Clubeeen April 21 37000 Hunter creek. Golden L. P. Munger... Mar. 18 2,000
"""" ' Zable creck. Golden. L. P. Munger... Mar, 18 4,000
Otsegod cofunt.\ . Mills ereek. , 80}30"' %’ g Eump‘;zn.. . %Enr. {g %,%
ead of Pigeon river., Livingston,, . . Wm. H. S8mith.. April 7 2 000 Silver creek. olden. : ompton ar. R
Au Sablg river. .. .. Chester.. .. Birney Duttllm :ﬁg: ;'- ;é‘% Myers creek......... Galden. W. P. Compton.. ..| Mar. 1§ 2,000
Big Sturgeon rive "T'uscarors an H. R. Field,. .. April & 20,000 Petits Pt. AuBable creck, ... | Golden. . ...| W. P.Compton.. Mar. 18 G,000
East branch of Munistee Tiver, Ha . H. Glover, April 9 10,000 Piper creek.............. e Shelby and Benopa. ... .- Shelhy Tish & Game Pro-
;}-’esthhlj.mchhoffmursgeg{l river. 1. 1. Marks. . S Aprl 9 157000 S AR gl t.:ilcho}! Alssi o Mar. 18 G,000
orth Lranch of AuSable river. ... ... J. P Mark: i 75000 200 0B 0 Tonerereske...oiiiiiiii helby and Ferey. ... . ielby Fish amc ro-
LP.Marks.... ... ..., April 9 75,000 Toner treek teetion Asan Mar. 18 4,000
Ottawa county; Hehby ereck Sheiby and Benona. . ... | C. L. Churehil Mar. 18 4,000
Bearereek........oo Robinson........... ... Harry A, Walter....... .. Feb. 25 4,000 Steny creek. ... | Shelby and Benana. C. L. Churehil Mar. 18 6,000
Pigeon river, . ive.. Jueob Flieman . . Mar. 2 1000 Robinson cree ... | Shelby und Ferry. C. L. Churchil Mar, 18 2,000
Tenhagen ereek Olive. ... Jacol; Flieman. . Mar. 2 2'000 Big creek.. . .. ... | Shelby and Grant. C. L. Churehill. . Mar. 18 6,000
Little Sand creek. Talmadge. . J. M. Bennett. . T Mar. 15 21000 Amily creek Weare. .. C. F. Lewis. Mar. 18 2.%
Little Sang ereek. . Allendale. . . . J. M. Bennets. ... . b Mar, 12 2" (000 Mear's ereek. ... ... Weare. C. F. Lewis. Mar. 18 2,
Little Pigeon nreek Grand Haven.. Lou H. YanDuzen .| April 2 2.000 Sauth branch Gedar creek. Weare and Crysta) D. D. Alton Mar. 16 4,000
Bignell's creek.. Grand Haven.. Lou H. VanDuzen.......| April 2 1,000 North branch Cedar ereck .{ Weare and Crystal D. D. Alton Mar. 18 4,000
Tarlor ereck. .. .. Spring Lake. . -| Samuel Falls,... .. ol April 2 4,000 Duman ereek.......... .| Weare. D. D. Alton Mar. 18 2,000
Dethworth creek............. ... ] - | Bpring Lake........ . " Samuel Falls. .. .. s April 2 2,000 Littlebrant ereek. . Wenre 1. D. Alton Mar, 18 2,000
T Webb creek. .. Hart. -..| D.D. Alton Mar. 18 - 2,000
Oakland county: Big creek. Grant............... ... Frank Smith... .. oo Mar. 18 6,000
Shadbolt creek..,.............. 8. Grube,............... Feb. 24 8,000 Cotton creek. . Grant and Montague. ... . C. A, Ohrenburger. . ..... Mar. 18 6,000
?ﬁﬂ}’s’lﬁﬂt}ﬁk Horati 8. Dering.........| Feb. 24 4,000 o .
A T . nionngon eoun .
Head of Puint ceeek. C. ?]’mi\f‘z'l‘:f{{?.;];%l;u ?ﬂ: gi 1'888 m;gcmek Interior. . wovoooooo | Trout Creok Mfg. Co. | Aprjl 24 10,000
Shadbaldt creek. A B Bellaire, TFeb, 21 4000 Flint Steel river Winona. . .+ | E.H. Wright oo} April28 0,900
Gardner creel. .. . D. M. Carpenter Teb, 24 21000 Enst branch Fire Steel riv Greenland .. H. G. Major April 28 4,000
Fiibukary to Pine river Robt. Marshall,, Feb. 24 4,000
JOAME. . ooeee | W. I, Perry... . i odn county .
Allen creck. . Iuom eld ... ..., S| T l'} Secglre‘;' lﬁcﬂlx)- ?g g'%ﬁ Oslgig eredk, P Big Creek and Foster. ... | Stewart Gordon.......... April @ 50,000
Qutlet of Long and G Bloomfield. . 8. Alexander. , Mar. 20 8,000 : -
Henewell's ereek Highland. 1. 8. Holdridge. Mar. 20 2,000 Oscenla county: . 000
Sherwood's ereek M1Iford... Frank B. Hatch. Mar. 20 2,000 Sweet's creek Richmend. . John Bweet.......... S| April 4 4,
Huren river and i Mitford, . Thos, Padley, ; Mar. 20 8000 Hersey creck . Young. April 4 12,000
Indian Garden stremys. . oo | Miford... . o0 Lyman Cate. . Mar. 20 6.000 Arncld creck W, P Young. April 4 4»388
dndrua ereel. ... -| Highland nd HurtIand H. 8. Holdridge. Mat. 20 4,000 Carlson's creek, . ...... W, P, Young. April 4 1,
Ploasant Valley creels Milford........... 0 -| H.8. Holdridge. Mer. 20 6,000 West branch of Hersoy H.L.Hand,., April 4 16,000
Dettibone creck. . nghlnnd H. 8. Holdridze Mar. 20 4,000 East branch of Hersey H. L. Hard.., April 4 10,008
Pettibone ereek. . Hightand, . ..] H.8. Hnldrldge Mar. 20 4,600 Benver creek.. . W. Kellogg. . April 4 §,00
Andrus lake,.... BEUMIONS Highland - 210 HC S Holdvidos, Mar 20 | 10,000 Cak ereek. . {iea. . Trumble. Mor 50 :000
' vin creek. ... Posta, ar. ,
Ogemaw eounty: : '(I‘;:-Yi:rds{une creek ank Hodges Mar. 20 10,000
Whilney ereelt. ..., Richland and Burleigh. . .| Geo. Rymer. Mar. 30 6,000 ‘Hoffmeyer creek. . L alls. . Mar. 20 4,000
Cranr ereek. -+ | Richland.......... 7. 0" Geo. Bymer. ... Mar. 30 2,000 Hersey river.. w. B StlmSUﬂ -eo b Mar 20 4,000
No nome. Goodar. Chas. M. Stewar , Mar. 30 2000 Sandy Run... M. Bchatz. ... [ Mar, 20 4,000
Noname....... Goadar. Fred G. Wood, "Mer. 30 2,000
South Branch ereck .. | Goodar. Fred G. Wood. Mar. 30 6,000 Presque Isle county: IR o
Bilver eveck, ... o] Mills. L F. H. Megic. . Mar. 20 4,000 TUpper Trout river or areek.,............... Bellman ................ John Hoeft, Jr........... April 2 4,000
Huyes creek. West Branch T, W. Hayes, April 7 4,000 Little Rainey river....... | Allis.. T.M. Clark. .. April 2 6,000
Crapo creek.. West Branch John Tolee. . . April 7 4,000 Roger's crock. Allis J. M. Clark. April 2., 4,000
West branch Rlﬂe river. .. | West Brapeh. . Jolin Tolfree. . . April 7 16,000 Olasicr cre(\k,_ Allis,, T. M. Clark. April 2 2,000
E:idy‘creek .......... -+ | West Branch and Holt, John Telfree. .. April 7 10,000 Gray's ereck. . Allis and Foreat, T M. Clark. April 2 2,000
Wood's creek ..t West Branch. ., John Tolfree, . . April 7 6,000 Stany creek. . Allis and Waverly J. M. Clark. April 2 6,000
1";.““'1 s creek. ... -+ { West Branch. John Tolfree. . . April 7 2000 Enst branch Rainey river o Alis L .M. Clark. . April 2 10,000
Wiegleman ereck. .. | West Branch Jehn Tolfree. . . Aprll 7 2,000 Swanriver............ ... | Pesen and Belknap Touis Bouder . April 2 15,000
. Crapo ereek.... West Bronch. John Tolfres, .. April 7 4,000 Little Oequcoe river. Rismark and othen Louis Bouder. April 2 4,000
Weideman creek Wost Branch....., .. . John Tolfree. . . April 7 4,000 Trout river........ Rozers and others. Lovis Bouder. .. April 2 6,000
Maonsfheld creek. West Branch and Bdwards| John Tolfres. | - April 7 8,000 Rainey river............ Metz. .. John G. Krouth. - Aprit 2 8,000
Pricur ereck. . Kiacking and Curmings.| Johs Tolfree. . o] Aprl 7 16,000 No name, Sees. 32 and 33 Rorers L M. Clark. .. April 2 4,000
Prieur creck. - | Blacking and Cummings. | John Tolfree. . " April 7 3. 000 Little Rainey river Metz. John Q. Krouth. April 2 8,000
Klackmzcreek .......................... Klacking, West Bramch ' Rainey river, . . L Allis | J. M. Clark... April 2 12,000
and Churchill.. . ... .. John Tolfree.. . ... ... .. April 7 8,000 Tomnhawk ereek...,..................... Belknap and Metz. ... J. M. Clark April 2 8.000
K]ackmg creek -] Johz Tollvee. . April 7 6,000 1
John Tolfree April 7 10,000
F John Tolfree. , . . Aprit 7 12,000
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Brook Trout Plants, 1903 —CoNcLupED,

County and name of waters,

Town, Depositor, Date. Number.
Hq‘%nmlﬁ’lon c}?u%zt)f:b
est branch Tittabawassee river........... 3 i
‘Se_;rclafnm orlxiSecd 24,,........ e . 2{ \ ' ipr'lll g ZE%
olf creek and Poyp Inke. . Rusc'dﬁ.rh.(m Geo. W. i .
South branch of AuSable river..,.. . 10 Richficld and others. . “Fr?] B .Isgif#;éier ....... :]E:;Il 3 ;g,%
Shsgnseph Counlg 4 ’
erman creek and branches. ., ..., ... Teckport, ... . ...
Perkins Spring Rnn. ..., .o 000 Whlt]n Cigeon and El{o'r; O Redacksen. oo Mo 8 200
St-SClalr county: man FW.Wait............. Mar. 5 4,000
pring ereek.......... . Clyde. .. David Herriek........... Mar. 28 4,000
Vnﬁ ]?uresn coun‘tils
ell's Spring brook................ .. Almena I C K ' § 7
g:mgl::ileﬁreek Almena .o I(zﬁfegi: Eig %’; iggg
.................. Keeler, . 3. J. Morrison Mar. 2 12,400
Kecler. . M. A. Pulmer.. Msr. 2 4,000
KZEE: IQ} g Ip’r:%mer.. Mar. 2. 4,000
......... M. A. Palmer.. Mar. .
;}F:lister ] [izeek Dangor 1nd H‘II’”OTd M. AL Palmi;. ]T&ﬂ: % g'%
Hor usrnrﬁt.\“” gﬁ;:{grg M. A, Palmer, Mar. 2_ 2:000
%U‘ﬁl West Branch Lm\'tml;. (‘:I F.\. [f;]mﬂ ]1\\%'?: § :llggg
Herton tepect Bortar Joim D B il | e
Turkey lake........... ... Pine Grove. ... TR Ho ﬁmmbl{ﬁr]ﬁv. L 41?11;1‘1 Zg lg‘ggg
Washtenaw county: '
%trr:lr;]mb?:oﬁecs 31 and 32 Webster,,.............. C. H. Btannard... Mar. 7 3,000
Oan brooke, .- . I::l::nﬂ\rbnr F.IG.YMarslmll. Mar. 10 2,000
Fleming creek. . Superiar.... FE HEF Fomier or g; £
Wayne counf.y: .
Orchard HIN and Spriag brook, . .......... Plymonth........ ... ... D. W, Packned, .. ....... Mar, 21 4,000
ngfgrd connty; '
Dlél :r:c;]:ezli{eek .................................................. A. 8. Moorland. . Mur. 25 8,000
Frpms orack, Hrrmmcr and Wexlord.... | A, B Maorland, Mar. 25 4,000
{etoher ek Wexford and Sprmgvllle A. 8, Moarland Mar, 25 4,000
etk creck Antioch and Hauover, | AL 8. Moorland. lar. 25 6,000
Pole areek. . Aptioch and Barover . A. 5. Moorland. or. 25 R.000
T creck. Antioch and Springville. | | A. 8. Mooland. ... .. Mar. 25 4,000
et treck. .. “rnnover Leroy P. Champenais.,, .. Mar. 25 4,000
Quehuman e exford M. L. Crovell, Tar| 95 8,000
Sloge river... Racrietts J. 3 Kieby. .. Mar, 25 36,000
nrel river ] L;)l;]e?& {\:rhcél Fich Commission.. Agpril 18 60,000
, ¥i : ............. April 18 19,000
Tatal..oooooii e 6 '
E L R ,048,000

May 3
|
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“Brook Trout Plants, 1904.
County and name of waters, Town. Depositar. Date. Kumber.
Allegan county:
Green Lake stream C. H. Babbitt... Mar. 21 4,000
Rabbit river... “’:xylnnd De, C. W. And Mar, 21 10,000
Neeley's ereek. Gun Plas. ..| Bd. §. Anderson. Mar, 21 4,000
Duncan creek.. Gun Plains. . ........... Ed. J. Anderson, Mar. 21 2,000
Silver, Abrams and Brown's cresks, . Gun Plains and Alnmo Ed. J. Anderson Mar, 21 6,000
Delnno or Nichols brook.... .., .. Gun Plains. . Alex. Renkin, Mar. 21 4,000
John Opperman Spring brook John C. Kewman.. Mar. 21 2,000
Red Run.. . John C. Newman.. Mar, 21 6,000
New Salem qpr g ‘B Julivg Reva, Mar, 21 2,000
Bear creek.. Carl Symen. Mar. 21 4,000
’\Iac(‘lelhnds ‘Cre Carl Symon. Mar. 21 2,000
Ne name.. Valley... J. N. Choelbourne. Mar, 21 2,000
Sand creck. . Heath o Adam Plotts...... Mar, 21 4,000
Silver creek.. Heath Chas, A. McDuflec. Mar, 21 6,000
Miller erack.. Monterey and He'xhh. ...| H. D. McDuffec... Mar. 21 4,000
Regers' Brook. .~’\llegnn .. . N. McDuffee.. .| Mar. 21 4,000
Pine ereek....coovniieiiiii i Otsego... J. N, Perkins.......o00s Mar. 21 4,000
Antrim eounty:
Jordan FIVEr. . ooveineeiieiniee e riaaas East Jerdsn Game snd
Fish Association.......] April 6 38,000
Green river. John A. Boosinger. April § 4,000
Bennett creck.. . John A. Boosinger. April & 6,000
Streams on sections 96 and 27, April § 3,500
Cedar river. e Aprit 8 19,500
MeAllister croch April 6 2,000
Beals ereek. . April 6 11 4,000
Fish brook... April 6 4,00
White ecreek. April 6 4,000
Burdick ereek.. W F C'trpenter April 3,800
Ogletree, Cady and l\lohrmann creeks. W, 8. Richardson, Sec’ y April 6 12,000
LCamphell creek.. C. 8. Campbe April & 4,060
Dufore ¢reck, C. 8, Campbell April & o4, 000
Dennis creck LAl ans.. April 6 2,000
Nayes creek. W. A, April 6 2,004
8t. Clair creek. L. Van Skwer. April 6 4,000
Boss creek... L. Yan Skiver. April © 4,000
King creek....... W. J. Crego. April 6 4,000 .
Town Line creek. D. Denny. April 6 4,000
Isman ereck, ... D. Denny, April 6 4,000
Hillman creek, D, Denny. April 6 4,000
Wood creek.. E. R. Harris April 6 2,000
QOrr creek.. Herbert Mad April 6 4,000
Bass creek....... Frank McDonal April 6 4,500
‘Boss_ereek No, 2. H. W, Madill.. April 6 4,600
8t. Clair creek. TFrank MeDona April 6 3,000
Alpenn eounty:
Norwegian ereak.,, Robert E, Ellsworth.....| Aprii 1l 10,000
Davis and Slmﬂns creek. . Roliert E, Ellsworth. April 11 30,000
Kelley, Morse and Bolton cr G. W, Edwards April 11 20,000
Arenac county:
Cedar creek................ Rollin J. Spafferd.......] April11 8,000
Gedar creek Jos. Cluskey.......ont.. Apri} 11 8,000
Alcona county:
South branch of Pine river.. Archie McGinnis.........} Aprilll 12,000
Mill ereck.. Harrisville, . A, Colwell. ... April 11 6,000
Silver creek.. Mitchell, Henry F. Wilson, April 11 6,000
Little Wolf creek Miteholl Henry F. Wilson April 11 |~ 8,000
Indajn creek.. Mitcheil nnd Ossineke. Richard Collins.. April 11 4,000
Buff ereck., Millen.............. Richard Colling April 11 6,000
West. Brench brook Haowes and Mitchell. L. A, Colwell April 11 8,000
Buff Brown creek.. Hawes and Mitchell. L. A, Colwell.. April 11 4,000
Pine river......... Hawes and others, L. A. Colwell.. April 11 12,000
West Branch creek. 27 nof r 68 e John Paird.. April 11 8,000
Buffl Brown creek, . 27naof R7e... ..| Joha Baird. ... April 11 4,000
West branch of Hubbard lake Hawes and Mitehell.. ... L. A. Colwell. ... April 11 3,000
Sueler ereek.........iiiiieiii Hrwes, Caledonia and
Hayes...,covneene,. I A, Colwell, ... ... April 11 8,000
Alger county: -
happell Tiver. Munising....... Tlmnthy Hillean.........| April238 10,000
Anna river.. Av Train.... . Christoflerson April 28 12,000
Inlets of t.hree small Takes. . T 46 B 20 W. A Christofferson. May 3 6,000
Slopneck creek........... Rock River.. H. R. Harris.. May 3 ,000
Sable creek Forsythe....... H. R, Huis.. 8,000
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Brook Trout Plants, 1904, —CoRTINUED, Brook Trout Plants, 1804 —CONTINUED.
County and name of waters. Town. Depositor. Dale. Number. County and name of waters. Town- Depositor. Date. Kumber.
Alger county.—Continued: araga eounty —Continued:
Miner's river...... B Munising. H. R. 3 3,000 k Inlet of Lake Trwo o Lake George... Lol T48 R 31 .............} E, W, MacPherran......| May G 4,000
Lau hing White Fi ...| Onota.. ... H. R. 3 10,000 Noname.................. .| T48R31,48and 32......| E. W. MacPherran. | May 4,000
TN Tiver...... Rock River.. H. R. 3 8,000 Sturgeon crack. | LAnse. L. K. Pepple,, ... .| May 10,000
Shate river.. Arvon W. L. Mason. . <] May 13 10,000
Buarry eounty: Ruvine river.. Arvon W, L. Mason, . May 13 8,000
Spring creek.,.........,,. Irving.... ..o oo, W L. Mar. 7 1,500 Clear creck. . Baraga.......... .1 W. L. Muson,. May 13 4,000
Coldwater creek. Woedland and nthers....{ W. L. Mar. 7 6,000 Falis river.. .. L'Anse and Baraga .| W. L, Mason. . May 13 8,000
Bullhead Run Carlton and Irving...... W. L. Mar. 7 2,000 Meadow brook. L'Anse,. . ........ i W, L. Mason, | May 13 . 4,000
Cane ereek.. Irving and Brown........| W. L Mar, 7 2,000 Silver river................. L'Anse and Arvon. W. L. Mnson. . May 13 8,000
Crosse's Fish Farm, . ... | Baltimore.. Teving Phillips. . Mar. 18 2,000 Plumbago and Ogemaw erecks. . Baraga and L' Anse John G. Real., May 13 10,000
Week's creck...,.. oo | Bultimore Irving Phillips. . Mar. 18 2,000 Sitver creek . D. Menge... May 13 8,000
Pritehard, ereek. ... Baltimore.. Irving Philips. . Mar. 18 2,000 Kalz creck Richard Fevre May 13 5,000
Bair ercek...... ... ) Barry and Hope.. F. R. Pangonst. Mar. 18 2,000
Kelley croek. . Laitimore,, ...| F. R. Panconst. Mar. 18 2,000 Cass county:
Gesler crack.. Baltimore tnd’ HOPC +o-| F. R Panconst. Mar. 18 2,000 Yan Riper creek.................... <o | Pokagon.............. .. John Wyant, .. ... .. Mar. 16 1,500
Mill brook.. Johmson. .. ..... .| F. R. Pancoast. Mar. 18 1,500 Ireland creek..... .. Silver Creck. | W.E, Tuttle Mar. 16 1,500
Bentley creck Rutland. . Ira Baldwin.. Mar, 21 2.000 < Mrceotnbers eroek, . Wayne, ... Ins, Harley.... Mar. 16 1,500
Fish creek.. Orangeville. J. N. Perkins. Mar. 21 2,000 Kinney's creek. ... Wayne. . F. H. Codding. .. Mar. 16 2,000
No name. Prairievill Clias. Barher. Mar. 21 2,000 Hamptons creek.. Wayne. . F. H. Codding. Mar. 16 1,500
Gull creck U P Chas, Barber. Mar, 21 2,000 Glenwood creck. . Wayne. . ... | Fred Phillips... Mar. 16 1,500
No name... .. ... | Barry Willie T. Pooley Mar. 21 2,000 Pokagon creek. .. Pekagon................ Lester C. Willis.. Mar. 16 6,000
Jenkins creck. Hope Maz. 21 2,000 Tryons eregk, .. Wayne and Silver Creeks| Jore Mosher...... Mar, 16 2,000
Fall ereak. . .. ...| Hope and Hrestings. Mar. 21 4,000 Smith’s brook. . Pokagon.,,............. Harry C. Mosher. Mar. 16 4,000
No name........ . +o | Assyria . Mar. 21 4,000 Peavine creek. . Pokagon.., .. 8. P Mosher. Mar. 16 2,000
Seven Mile brook, ...{ Johnson and Dedfard. ... Mar, 21 4,000 No name. Pokagon. .. ¥ Mar. 16 1,500
MeCallum creek ..i Hope and Orangeville., . l’hllhp T, Culgm April 4 3,000 . No name.. Tokagon. .. Mor. 16 4,000
Miller's creck. Pokagon. Har. 16 1,500
Begrien county: Miller's ereck. Yokagon. Mar. 16 2,000
Blue creek...................... Bninbridge and Benton.. | A. Rickaby Mar, 15 6,000 Spring ercek. Wayne James E. Mnc()mbe Mar. 16 2,000
Little Blue creck,, ... | Bainbridge... Geo. B. Thayer. Mar. 15 4,000 Spring Run Wayne Otis Freeland. . Mar. 16 3,000
Willow creek, . Benton and SE. Jose Geo. B, Thayer,.. Mar. 1§ 2,000 Taylor ergek. Wayne W. D. Van Hise. Mar, 16 3,000
Sand creek...... Benton. . Geo. B, Thayer... Mar. 15 2,000 Gage's creek. .. .. Wayne W. D. Van Hise... Mar. 18 2,000
Yellow creek.... Denton. Geo. B. Thayer... Mar. 15 2,000 Troadhurst crock, Wayne ... | Chas. L. Schmitt... Mar. 16 3,000
Puterbough creek. . Berrien. Calvin Murphy.. Mar. 15 3,000 Carman ereck Wayne. .. ... <+« | John H. Sehmitt........| Mar. 16 3,000
Love's creek., Berrien, Calvin Murphy.. Mar. 15 3,000 Tsland ereek. Silver Creek.............| John H. Sehmitt........| Mar. 16 2,000
%nm\i{Br'\nl;h Berrien. Ca%vin B;urphy.. %gnt\ 15 g,ggg
rank creck... Berrien. Calvin Murphy Mar. 15 . voix county . .
Estis creek..., TP Harry Rough.. Mar. 15 2,000 Chg:ii.::-s cmek.). Frank Choloupka........ April G 4,500
Nonstrant creek. Pipestone. W, Lewis.. Mar. 16 2,000 Newman ercek. Frank Chaloupks........| April 6 4,500
Wolf creek..., .. . [ Pipestone, .. W. E. Lewis.. Mar. 16 2,000 Magee creck. . Frank Chaloupka... April G © 4,500
Bakeman creek .| Pipestone... W. E. Lewis.. ..| Mar. 16 “2,000 Boyne river L. A, Galster..... April 6 16,000
Fail oreek....... ot Hopeoooooo oo it E. B. Gabes.............| Mar. 21 4,000 Bovno river W.'B. Stimson. April 19 51,000
: Spring brook. W, B Stimson.. April 19 29,000
Branch county: : : Deer creck..., Boyne Valley and others.. | John A. Bnnamger April § 5,000
Dunks eroek........................... Sherwooed W. H. Hubbard.........! Mar, 16 Z,000 Inwood creek. ¥orwno ank Chaloupka. . April © 4,500
Jeott ereek. .| Bherwood... J. . Patterson. -] Mar. 18 2,000 King creek.... . Horris............, April 6 2,000
Hog creek.. Union.... L. E. Larkin.... Mar. 16 4,000 Horfon creck. I‘r'mk Chaloupks... ... .. April & 7.500
géve x?cilets oii( Gir:lrd..a. E F. ?inFclair. qu.r. 13 7,500
aniold eree Sherwood... Chas, J. Fox., Mar. 1 2, LChivpewa . .
Sponcer brook. Sherwood : Bovd Miller. . Mar. 18 4.000 Chippewa county: Rudyard,....... ..., IO Snss. . Apeil 21 10,000
0 name.. ... Kinderhook and Ovid....| P.'G. Dgden.. Mar. 21 2,000 North Pine river. Hudyard and others. ... J. . Sass.. ..o April 21 10,000
Girard creek, . Girard,,. e M. F. Morgan, Mar, 21 2,000 Traut brook. . Rudyard,............... H. J. Fuerstman. April 21 5,000
Allen's ereelk., Coldwater, ,, H. 8. Warner .o Mar. 21 2,000 Bear creek. ... Rudyard. T. Tuerstman.. April 21 - 5,000
Crooked creel............ e Kinderiook P. G Ogden............ Mar. 21 2,000 Caribon erock DetaUr.... oo . D. Hitcheock. ., May 16 10,000
. Trapper's creek. 45 Nof R 6 W,. Chase 8, Osborne. May 21 10,000
Benzie “county: Bear river.... Rudyard..... W. R.-Callaway.. May 23 10,000
Platte ziver......,,......ooiiiiiin.. ¥ A Mischell Mar. 25 15000 Biseuit river. . . Trout ln{;e. }Vi R;gc’{‘;l('j}“'“ﬁ“ R}ﬂy gg 18’8(85'
- A Misehell..oo ar. ' ami k.... ar Islond.......ooooo0 | John A, Qolwell......... ny 23+ '
HNorth branch Platte river................ Peter Stormer. ..] Mar. 25 4,000 . Lafomier erce Sug
South Branch.............. ... .. N, E. Degen.. Mar, 6,000 Crawford county:
per Herring ereek and tributnrics . mae and hy‘ﬁeld N. A, Parker, Mar, 30 10,000 North Brnnch nf Au Sable river.. Mich. Fish Commlsslon J apritTz 30,000
Flat viver... .., ... 0 0 . Edw. Smock. . April 1 §,000 ‘A Sable river ... | Frederick. . Andrew Brown..........| April 12 20,000
Drundage creek. Edw. Smock. . April 1 3,000 , 3able creck. . . .. Tl NR4AW ...} John D. Bm\\n Aprili2 |, 40,000
Amidon creek. . Edw. Smock. . April 1 3,000 An Sable river Beveral................. R. Hanson.. April12 [ 108,000
%ﬂtt.!e Detcey creck ng. Emoc‘l':.. ﬁpri{ g }8,(0)88
eteey river...... idw. Bmock. . pril X o county:
Gilmore ereck.. Jns. Daly April § 2,000 Chl&[}:lnlygfeek AT Mackinaw .| W. E. Robinson | April B 12,000
Betsey river. J. J. Kirb April 21 24,000 Sturgeon river.. | Mentor. X . Hank... A April 12 20,000
Platte river,,,, J. I, Kirby. April 22 24,000 Sturgeon river and t.rlbut.ane.‘i April 12 24,000
. Lower Little Plgeon river.. April 12 12,000
Baragn county: . Cedar creck.. April 12 2,000
May & 6,000 Big Sturg'eun April 12 20,000
Geo, L. Maker...... .| May 6 4,000 Stoney cregk........ .. April 12 6,000
E. W, MacPherrnzn......| May 6 4,000 Fast braneh of Little Pigeon river..... ... April12 ! - 2,000
E. W. MacPherro. . May & 6,000 Twin Inke branch of Little Sturgeon river. ... April 12 2,000
E. ¥, MacEherran. . May g 4,000 East heanch of Littie Sturgeon river.. Kochler and April 12 4,000
E. W. MacPherran. . May 4 G, 000 Little Black river............ Burty........... ... | Yrm. E. Shoemaker.... .| April 12 6,000
E. W. MacPherran May B 4,000 @ lupardlereek. ..o Inverness W E. Shocmaker. ... 8 April 12 10,000
-
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Brook Trout Plants, 1904. —CoNTINUED. Brook Trowt Plants, 1904.—CoNTINUED,
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County and name of waters. Towg. Depositor. Date. Number. County and name of waters. Town. Depositor, Date. Number.
.Clkﬁh?yﬁn" cm;(nty.—(.‘m!inued: T —
eleh's ereek. L Forest J. M, Clark i Eaton county: .
Milliken creek, , - g gl l.\I. Clark }”,‘:ﬁ {i ]8883 Lawson, Gallups and Taylors creeks. . Odesw and Delta Frank Spencer April 16 4,500
Hayes creek. I M. Clark :\gril 14 2500 Carrier eree elta....... .1 Geo, L. (l}rﬂnge . April 16 1,500
Blagic river. . I. M. Clark April 14 20,000 Spring brook . Hrumlt,un. Porma  and .
HeDherson ereck, J. M. Clork ol 14| “6l000 N Springport... E. R. Britton. Mar. 18 6,000
%handltrs cfek., J. ML Clark ‘qg:;] 14 4"000 Herring ereek. ...oooovvenieennninniann. Alma and Vermentvilie...| L. ‘T, Slosson. . Mar. 18 4,000
owers creek, .. .. . J. M. Clark.. April 1 X '
Stewarts ercek....,.,. ... 0T Waverly. . J. M. Clark. .. :{g;} H i’ggg Emmef caunty: i . L
. ' Creek on Sees. 1and 13..... Little Traverse Win. L. Curtis... April § G,000
C'l}i_'l‘mun ""“nkhf Strenm on Secs. 1 and 18. Littlefield }enﬁ [f l( urtls i\llrl{ 6 g.%
erris ereck. .. ... L Soveeo ] Athens W, H. Hubbard.. ; . Collins creek, . .. Bliss. Llise. pril § -0
Van Yleets creck Burlington Milo Odrlrjn..']r ----- R{:; {2 g'gﬂog Big Sucker creek Bllss . A B Kiise. April 6 4,500
Thompson creek, , Burlington C. W, Perks. Mar. 16 3'000 Carp river. rp La Q. C, Cone.... L Apeil 6 10,000
Parsan's ereek.. Burlington Frank Huckett. Mar. 1 1,500 Maple river, \l.lple River..., 000 W. L. Stimson...,....... April 19 99,000
E');:)f";ﬁcci;g?kvrc Eurlingtun H. T. Carpenter. . M: : : 2'300' ' G t
A urlington H.T. Gy .. 3 3 ! enesee county: . -
i\ut-z'crcgk. Hurhﬁgmn., . .| Tom L.l;;)lt)‘m(tzgr Rﬁ; }g 3)888 Armstrong creek TFlushing end Montrose, ., q E. Williams.. Mar. 24 4,500
I).m'c s ereek., Burlington and Newton.. Maurice Jones Mar. 16 2000 . Braznch of Arm:trnng ereck. Flushing......coevvessns C. E. Willigms Mar. 24 2,000
] arsons ereek Burlington.............. l{'mru.‘c Janes Mar. 16 2 000 Swarta creek....... . Fenton J. Max Davis, .| Mar. 24 8,000
}\’.ilr}-sm} s cr}:ek.. . | Burlingtor and nion. Mar, 16 2000 . Tirent Run. . Flint aad others Clare W. Barber.,....... Mar. 24 8,000
wder brook. ... - Newton........ .. 0 far. 16 X :
Richardson ereek ]pr‘;‘nn {‘{I:: 1]:; gggg Gladwin county: .
Nottaway creck. .. Athens, . lI\-Ik |18 000 Little Molasses ereek.......oovveiveeonn . | Bentleyaeonre i ennnns, M. A Denton........... April 15 10,000
ghammn ('ieck, . Leroy.. M 2: s 4"“”0
orey creek. . T e 18 . Gorebic county: i . ;
Putnam creck Sthors andd Leroy Dit R{:l; %g 3'3%3 North braneh Mad creck 88 William Richards......,..| April 26 4,000
o name. ... ooy Bedford. ... Greo. 0. Allen, Mar. 22 2000 Howscreek.,....... .| Jrenwood. 0. I Stabler..... 1 Al ?(.I 2,000
Dickinsen ereck. ... ... | Marshall and 1. I Ruekloy Mar. 25 1000 Muilen creek. . Tranwond. 1. E. Sutherland. . April 26 4,000
E:um]tnn lake inlet. .| Bedford. . Geo. I Allen M‘::’ 25 1500 Stevens ereck. . {ron\\'un(dl. = 8 g -g'éﬂ]gli“r-- il'ﬂ'!ll %‘g g’%g
o name....,. .. om Yo D, Allen. Top ' Cedar river. . ronwood . . Stabler April )
ﬁnll mes h{““ki{ . E!;‘tit!]nnr%rt‘( . g'lt‘; (11) I:gllzl\t"e{s. . 11\\1[.:; gg ;ggg : Wright's t‘l‘L"!i( }mn\mng..- 8 E'dsil':ql;'}‘ml- zA\pr;ll gg i'%
elmer's brook. . ... | Battle Creck. T f. Skinner. . M‘- ' 22 000+ Miliignn Lrook. ronwood. .. avid I Foley pril 2 .
Bearereck. ... .. .. Marehall 1T ‘é'lr\\'nod. - ar. i, Hough creek.. Ironwoond... David F. Foley April 26 4,000
¢ + | Marshall, J.T. Gs . Mar. 22 2,000 ? Tronwood David §. Faley Apri 2(‘ 4,000
Bedford . W11, Skinner . Mar. 22 2,500 Morrill brook. ... Tomwood. & H. Willu Aprit 2 4,600
Marshall. J. F. Garwood Mar. 22 9'000 i Walstrom's ereck Tronwood. .. 8 . Willur pri 4
] - . 32 . Lindsny k... Tronwood. .. G. D Hoigh Apr 12!] 2,000
_ Mazshall as ¥arl L. Holmes. . Ml 27| 3000 . Gy ek Ironwood.. - 8. Houh PRl U
inton county: Peplar brook.... ronwood, ., ough... Prii 2 B
Strang’s ereek v . . Runstrom creek. .., ... Ironwood. .. Car) E. Enckson. April 26 4,000
Niles ereek. . ‘E‘f‘?;f;ﬂ_o_““ """"""" ?ESCT\ID ?0“%}"5 AT"_'II llﬁ hggg Spring and Walsh ereeks. Ironwood... ..| Chas. Graves., April 26 8,000
Jennizon creek. Engle. . dr.‘o L. (‘rnnmeer o ‘21‘“!1 1? g'OOO ) Eust hranch Mud creek. 48—47..... ._| Geo. F. Howe. . April 26 4,000
ller creck. . “ L Dallas 1. . Mille 2 A os 000 Trins trook........... Ironwood. .. B. T Jussen, , April 26 4,000
Redfern ercek....... " " . ) Fesex. I FW R dl; pril 24 2,0 Johnston ereck.. Ironwood. ., B. E. Jussen. . April 26 4,900
5 e D Bssexo Lo ediern. April 24 #,000 Tamarack creck, %ronwoog... E'g"ﬁpﬁ"ccr‘ ‘:p“l g? g'%
are county: Maple creek.....,, ronwoed. .. 5. G Tabener.,. . prit 26 0
Gishwash ereek,..... ... .. . i Ontonagon brook. . Ironwood. .. Norman W. Haire. April 26 2,000
Little Nocway and Green crecks,. ... o Eﬁgg:gé """""""" g::}: g:::]]]l """"""" %}“' 113 4'3003 ' Hasheulds creek. .. Ironwood. .. N’nrmnn w. Hmrc. Apri gﬁ 4,000
Shingle, Dock and Tom and Silvr croeks. | Lingole LD’ Estes. DMz 15000 Harvey's oreskc.. Tomweed, Tom - oo Aell 32 2900
e LhE R i B¥Tey oo e A
ostellar ¢reel . WL iy i . ud ereck O (8 - gl g '
Bk -+ | Haves.. Ery non:- Apcil 4| 6.000- No nante.. 45 N R 47 W Frack MeClary.. April26 | 2000
Town Line ereek..,, ... " o on..... h”rf] 4 4'%0 Silver creck..... PR Ironwood. .. Max Stevens. April 26 4,000
Branches of Tohaces river ) 4 4. East branch of Bilver ereck. Tronwood. Max Stevens April 26 2,000
Joss oreck.., Haves April 4 12, 388 Currey ereek............ Tronwood, Mux Stevens April 26 4,%
Hemlock ereei Tinenln, Apr:} 4 &, 0 . Norrie creck. Tronwood. Mav Stevens April 20 i,
Cranberry ereck Surrey, . April 8 3'080 Clear'creck, , Ironwood. Max Stevens April 26 ,%
Shingle Lake ereek. v April 8 2,000 Ryans brook Tronwood . John Charm. April 26 4,
Little Norway ereek ‘?Dr.ﬂ 13 8,000 Kennedy creck Ironwood. I. B. Willinmg April 26 4,%
Gishwash ereek.,,.,.. ,‘B:ﬂ {g lgggg_ %}vuns cre;kM 2 {aronwaod. .g-ni T"?rmg]qi.. ﬂ];;‘t: gg E'UOO
““““““““ ! ' . 085 S& oree) Jdessemer. . . Je B YOEL B ' R
Deltn county: Coxt slec?:ek vvvvv ' gmemer., . .}' : }rfug:]l!n.. ipni‘%g i,%
Thompson river......,... Powder Mill creck, . essemer. , . J. Al Vogtlin. . prik2 )
1ho Mr;le relrg';fkr ................ &: E \’énll]l.mnv... veveens] May 23 10,000 Carlson's Spring brook, . ..} Bessemer... o &AL Yortlin,, Apr er: 3.883
Ogontz creck. ., W Canmmy., | May 23 10,000 Guysers ereek. ..., .. ..| Bessemer............... JOAL Vpgr.lm..‘ gpr 26 Lo
Dny's creele... . W R, Cu“n\\ay.. May 23 10.00¢ Black river.. Bessemer and Ironwood. .| J. F. Finnigan' pl‘.l gg F .00
¥hite Flsh fiver. en. (‘111““'“” May 23 10,000 . Henderson. .. Watersmeet.............| A. D. Johnston.. Aprgl o o
Reapid ziver.. ... W R C'luﬂ\‘v ny.. May 23 15,000 Slate river. .. Watersmeet, .| A.D. Johnston.. Apri 8,000
B VESRET R EE L LR ) o
............ ARV e ! : . D. n.. \
Diekingor, cnunty ’ , Crooied ek Watersmeet... AD: goggston.. Awiizo | D000
th bra . Duck creek.. .. | Watersmeet. ., .. « . Johnston. . e pril 29 .
gferen E:C'Lrich F:-IESld\- (‘:I'.GIE‘A]( ........... \}J:::(c:g:}: .............. 11-_ § ¥\r’!!‘mtr .......... April 29 6,000 Morrison creek... Watersmeet.............[ A, D.Johnston..........| April 20 2,000
Gravel creck, . Norwny nnd Preen.. lehmn&l:glfﬁ][mé.n.lﬁb.sﬁﬁ‘ T i\nrgll gg 2833 . Enst branch of vast Lranch of OntonnEDﬂ Wate £ J. R, Moore April 29 6,000
vl Apri , . - R, Moore.......ouess ’
g:f:‘?ﬁ ccrl?eé‘fP ....... Breen and Norway., Richmend M. Bampson. ., :\gril 0 4,000 “’2{4:::33:‘;... .1 G.M. Cornell.. .. Aprit 29 4,000
% n ine treek. Rlehmond M. Sampson. .| April 20 4,000 Siss Lilly ereek: . Jos, Brophy..ovvenns .. May 6 4,000
Water Works creek ., . Richmond M. Samie 1 . isson and Lilly ereeks. ...............
Merriman ereck ., R. (‘er"u“mng"m]xunm ::;;:} gg iggg ‘
Tine creek. ., .. W.H. Rrvml i 20 4.G09
! u
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Brook Trout Plants, I 904.—CoNTINTED. Brook Trout Plants, 1 804 —CoNTINUED,
- T : ‘
County and nume of waters. Town, Depositor. Date. | Number. County and name of waters, Town. Depositor, Date. | Number.
- | — —— e | | P —_— e e FERY P
* Grand Traverse county: illsdale county: .
Boardman river.. ... White Water and others.. Ralph &. Hastings, ... . 40,000 HIIl::rzmch of Ki]amazco river,.......... | Moseow,........ ... Thos. Trvon..... Mar, 18 3,000
Asylum creekc. .. Garbeld nnd Traverse City[ Wm. H. Umlar. . . 2,000 Goose creek and trbutaries. . Somerset................ Guy L. Speer. Mar, 18 4,000
Nickerson ereck. Paradise..,..... . " A W, Overhald 8,000 Grand river.... ........ . Somerset and Libert: Guy L. Speer. Mar. 18 6,000
Jockson ercek. . . - | Paradige. A. B, Stinson 4,000 Clement. creek........ . .. - | Pitisford and Whestland..| Chas. H. Baker. Mar. 18 4, 000
Wynkoope croek .| Paradjse. A. B, Stinson. .. 4,000 Ezst branch of Perrins creek..... ... Pittsford........ . James B, Thern Mar. 18 3,000
Enst creck. . . s .1 Paradise. R. B. De France. . 12,000 '
Newmarsh Spring brack . Paradise. R. B. De France. . 4,000 Huron county: . .
Gray's croek. . s Paradise. R. B. De France. . 4,000 N Abandoned Quarey Hole......... . ... ... Port Austip ... ... .., F. T. Barnum.. o] Apri] 19 8,000
Clark lake, ... Paradise R. B. De France 4,000 Allen creek, .. ... e Sund Beneh........ 0. Matthew Wagner.. 0 April 19 24,000
Slaughter House creek . ... | Paradise. R. B. De France 2,000
Potter creck......... .. ... | Paradise. R. B, e France 8,000 Tonia county: i .
Parker ereck, . Paradise. R. B. D¢ France i,000 Duck ereek........................ ... Camphel]l and Browne...| W. L. Glick......, .. .. Mar, 7 4,000
Biddlscomb ercek. . Paradise. K. B. De France 8,000 Tvlor creck.. .. | Campbell and Browne. .. | W. L. Glick Mar. 7 4,000
Taber creek. .., . Paradise. . R. B. De France " 6,000 Messer creek. Campbell and Carleton. .| W. L. Gliek ... Mar. 7 2,000
Mayield brook. | Mayfeld. . .| B. B. De France 6,000 Brown brosk.. North Pluins and Ronald..| Hiram M, Brown.. Mar. 24 2,000
Harrison brook. . Mayfield . -1 R. B. D¢ Fronee 4,000 . Kimball crcek. . Enston..... ..., .. .. | John Wallington, .. Mar. 24 1,500
Swainston ereek. Paradise. . .| Earl J. Cage...., 2,000 Cedar creek. Enston. John Wallington. Mar. 24 1,500
High Bank creek Paradise. . -1 Earl J. Caose 2,000 Arnold’s creek. ‘Laston.r..... .. John Wallingtom. Mar, 24 1,500
Burke's ereek, Paradise. . - Earl J. Case.. . 2,000 Stevens creek.. Keene and Eseton John Wallinglon, Mar. 24 1,500
Taferer's oree Paradise. -1 R. B. DeFrance 4,000 Dexter creek Faston... .. .. John Wallington, Mar. 24 1,500
Baneroft creek, Fife Lake. R. B. DeFrance. 4,000 Chureh creck..... Boston.. John Wa]l_mgton... Mar. 24 1,500
Sparling brook. Tife 1 R. D. DeFrance. 4,000 Miltenberg creck. Boston.. John Wallington. .. Mar, 24 1,500
rownson greek. Taradise R. B. DeFrance 2,000 Church ereak. .. Boston, . Jokn Wallmgton. Mar. 24 2,000
Risher ereck..... .. /[T A G. A Bingham 3,000 Mill creekc. ... Boston. . John Wallington. Mar. 24 1,500
rier creek. F. C. Desmond G,000 Huynt's creek, Boston Johi Wailington, Mar, 24 1,500
Beatsy ereek., 11T [ 3. A, Bingham 3,50 Hrwns creck. .. .. | Boston John Wallington Mar. 24 1,500
Beitner crek., L0 G. A. Bingham 6,000 Pearshall creek.... .. .. | Boston John Wallingtan, Mar. 24 1,500
Watson creck. . Whitewater George White, . 8,000 Randy Monks creek........ .. | Keene, ... John Wallington. Mar. 24 1,500
Uon ereck........ 0000y et Mitehell Bros, ., ... April 4,50 Stockings or Cennons creck. .. | Otiseo. L Green..... | Mar. 24 4,000
Spencer creek... ... ..., .. | Orlean L. L. Hubbell.. Mar, 24 4,000
Gratiob county: Weter Spring brook .. { Otiseo. C. M. Wise.. . Mar, 24 2,000
te creok...., . . ... ... T Seville...... ..., ... . H. B. Currance. .. .. ... Mar, 24 8,000 No pame... ... .. A. J. Johnson.. April 10 4,500
Willinms ereek. H. Compton... April 16 3,000
Houghten county: . Bowen brook....... cene......... .| H. Compton.. . .| April 15 1,500
Hill ereek...., ... ... Dunean., .| H. C. Stewart, P, M_.... Muy 6 4,000 Vanderbrook brook... ... ] | Keene., ... 0100 H. Compton............ April 16 3.000
é{g.\'croft nrekek.. Buman . H. g Stewart, P. M..... May G 2,000 : .
dnaw ereck.......... T unesan -1 H- G Stewart, PLM. May 2,000 sabella county :
Ferch ereek or south branch of Bturgeon river | Sovernl. -] D. D, Randall .. M.'Ill'?' g 10,800 1 %]ussell n-reei, Vernon............., ... Robert M, Mussell....... | Mar. 18 2,000
Smith's ereek | Duncan | W Krell. . May 6 6,000 Ellis ereek,, Coldwater..... ... .0 0" < A. Cameron... ... Mar. 18 3,000
White creck... Dunean....... .00 . W, Krell.. May § 4,000 Walker cveek, Coldwater and Sherman...| R, Aylsworth. .. . .. Mar. 18 4,000
Stoney creck. . Duncan and Pates,, . Wm. Kroll.. May & 4,000 Coldwater river,,, Gilmore, Nottawa and
Jumbo creek,, Dunean and Atkinsan. ... W, Kroll.. May 6 6.000 Deerfield.......... ... | R. Aylswarth. Mar. 26 - &,000-
Beaver creek..... ... /[T unenn . Wm, Kroall .. fay 0§ 4,000 Demont Lake creek, Relland., . Newman Smith. Mar. 26 4,000
Arnold Bpring and Shane treek Dunenn. Wit Kroli. .. May 6 £,000 Boyer ereck..... .. Rolland.. Newman Smith. Mar, 26 2,000
Sleoping river..... ... . ... Elm River,, E. H. Wright. May 10 10,000 Sawdy creek.. Eolland.. Newman Smith. Mar. 26 2,000
Middle branch of Elm'river., | Elm River.. [ E. H. Wright. May 10 2,000 Babeock ereek Rolland.. Newman Smith. Mar. 26 4,000
North branch of Salnon trout river Adame, | .| E. H. Wright. May 10 8,000 Skunk creek and Sout Rolland.. Neils C. Mason, Mar, 26 4,000
Enlmon Trout river...,,....... Adams. . -1 E. H. Wright. May 10 10,000 Rocky creek.. Deecfield. Geo. L. Granger,, April 1 4,000
Breeneau creek... T Laird, ... .| E. H. Wright. May 6.000 Ingler ereek Deerfield . Geo. L. Granger.. April 1 4,000
Northwest branch of Otter river.. Elm River E. B, Wright.. May §.000 Phillibs creek . Deerfield. Geo. 1. Granger.. April 1 4,000
dm river.............. ., . Adarra, | E. H. Wright.. May 3,000 Thieson ereck. Nottawn Geo April 1 4,000
isery river.. Elm River E. H. Wright.. May 10,060 pman creek Nottawa April 1 4,000
Graverst ereck.. ..., ..., Hancock... E. H. Wright.. May 10 10,000 Seymour ereck. ... Gilmore April 1 4,000
t branch of Sleeping Tiver. .. | Elm river. F. Pummervills 10,000 Wickinhiser ereek. Nottawa April 1 4,000
Cole’s ereek.... ... . - | Adams and Haneock. F. Pummeryille 6,000 Simmons creek.. Decrfield April 1 4,000
................... A J. Whitford 10,600 Paradise croek. . Wise,. April 1 4,000
Haneook. H. j 4,000 Stoney creek,... Deerfield April 1 4,000
Portage.... H. 6000 Wheeler ereek, Union.. April 1 4,000
Elm River. i 2,060 Hersey creek.. Wige.. April 8 4,000
Chagsell,. 10,000 Willey eresk,... ... R A Wise........... 00 April § 4,000
gortage., P 6,000
E | +-+ | Portage and Adams H. M, Keever... K Tron tounty: . 1 -
Areadian Mill ereck. .. ... | Toreh Lake,.. Joln C. Wormer or Morin. 2 % Nash's creek.., Iron River............ .. April28 | - 4,000
uron creek Portage..... Robers H. Shields... .. 41000 - | Stambaugh, . April 20 2,000
Weat branch Elm River.. John Duncan, ... §.000 Sunset Lake crecek......... ... 00000 Iron River.. Apri] 28 4,000
Block creek., ... Hancock.. A. 1. Edwards,, 4,000 Deer river and tributaries sbove Decr loke. .| Crystal Falls,, April 29 10,000
Thirteen Mile' creek Elm Rive Carlos D. Shelden’ 10,000 Deer river......,..ope s Crystal Falls April 29 10,000
Oskais dreeic Hancoek Carlos D. Shelden ... §.000 East branch of Onionagon river,... ... . | Bates... oy 6 16,000
Silver river id,... Cerlos D. Sheldey .. 8,000 Golden and Holmes tributarics to Paint river. | Butes, ] Moy B 8,000
Burt greck Elm River Geo. Willinins. ..., 8.000 Hidnoy lake.,........, John Melin. My 6 6,000
West branch m. Portaga.. Ceo. Williams,.. 6000 Hemlock river. i Gen. Premo. May 6 8,000
ap Rock river.... Columet Lincoln M. Rutledge, 4000 Little Hemlock Hemetite.. Geo. Premo.. .| May & 4,000
Grinien creek, . .. | Lnird. Joseph W. Alston. 6.000 Net river Hemetite. , Geo. Premo............. May § 10,000
Alston ereek, 1111 Laird.... . l Joseph W. Alston. 4,100 Tnghs
- ngham eounty: .
— aldwin brb}(':k .......................... Onondaga....,,......... Grove H. Wolcott.....,,| Mar. 18 2,000
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County and name of waters. Town. Depositor. Date. Number,
Jackson county:
Trhiutary to Kalamnzoo river.... Pulaski..... AP Frank W. McKeuzie... .| Mer. 16 1,500
Haolamazoo and North Brench.. Liberty and Hanoves C. J. Yan Schoick..,....| Mar. 18 4,000
Wade brook........., Tompkins... Grove H. Woleott. Mar. 18 2,000
Sweezy and Thn) Korvell. | F. W. Schofield Mar, 18 4,000
Clelands brook Hnnover, . Wells W, Dew Mar. 18 2,000
Cleland brook Hanover.. Wells W. Dew ..| Mar. 18 2,000
Mills ereek.. Summit.. Geo. E. Beebe...........| Mar. 22 2,000
Sandstone cr Spring Al T, Sandstone
and Tompkins,........| Geo. K. Beebe....,..... Mar. 22 6,000
Snyder's ereek. ... ..o Summit and others,, (Geo. E. Beebe.. Mar, 24 4,000
FEast Braneh creeks,, Summit.. I'. B. Haven's. . Mar. 24 2,000
No name...... Liberty ind Qummlt F B. Haven's.. Mar. 24 2,000
Shedy brook..... Spring *‘uhor 8. M. Watson... Mar. 24 2,000 .
School House creek. . Hanover.. E. R. Hagen., Mar, 24 2,000
Pine creek....... Sandstone. ... E. R. Hagen.. Mar. 24 1,500
Ne nams.. .. Spring, Arbor.. C. E. Noves., Mar, 24 2,000
Hall's brook. Summit...... C. E. Noyes.. Mar. 24 4,000
Ries creck.. Parma.,, E. C. Budgman, Mar. 24 3,060
Stream on section 23 Liberty.. Dr. W. E. Merritt. Mar. 24 1,500
* Water Cress cresk............. Spring Arbor.. Dr. W. B, Merritt, Mar., 24 2,000
Stream on sections 22 and 27.. Leoni.. = ..1 E. A, Croman,., ..| Mar. 24 2,000
Willow or Collins creek.............. Grass Lake....... 0000 E. A. Croman...........| Mar. 24 2,000
Kalamazoo county: }
Shafer's ereeK,, . .. .un v, Kalamazoo.............. Geo. W. Tocke.......... 2,000
No name,..... Kalamazoo.. L. J. Hengst.. 2,000
No name...... Comastock. . Yun Bochove 4,000
Olmstend ereck G. Van Bochove.. 4,000
Portage creek.. John R. Van Dochove. Mar, 21 10,000
No name.... L. Walker....... Mar. 21 2,000
Axtel ereek Henry Hobbs,. Mar. 21 1,500
6 nnme Henry Hobbs.. Mar. 21 1,500
No name,..... Henry Hobbs Mar. 21 1,500
Deming's creek A. C. Gilbert.. Mar, 21 2,000
Portage creek.. A. C. Gilbert, Mar. 21 5,000
Burn's greek, .. .. A. C. Gilbert Mar. 21 3,000
Lombach's creek, A, C. Gilbert Mar. 21 2,000
Spring creek.. ... . Call. ., Mar. 21 8,000
Harrison creek... Schooleraft.. P. C. Pursel. Mar. 21 3,000
Harper's ¢reek......... Schooterafi. [ssuuc Harper.. Mar. 21 1,500
Yetter creek,.. ... Several. . John E. Pabst.. Mar. 21 6,000
Dornnce ereek.......... A. W, Ebberatein Mar. 21 4,000
Portage creck. , M. . Retallick. Mar. 21 6,000
" Clear creck..,.. Wmn. Black.. Mar. 2 2,000
Hopkins creek. ... Geo. E. Hunt.. Mar. 21 2,000
Buckhouts creek. . E. E, Cavenaugh. Mar. 21 1,500
Corbin creck. Frank Ames. ... Mar. 21 1,500
Hinton creek. H. D. Bireator. Mar. 22 1,500
Earl's creek H. D. Streator. Mar. 22 2,000
Brady's ereel ‘Wm. F. Frey... Mar. 22 2,000
Hamilton Lake inlef Wm. W. McRae, . Mar. 22 1,500
Eagle Lake inlet. . Willard Brewer.......... Mar, 22 2,000
Keweenaw county:
Gratiot river. Grant and AJlnuez ....... R.C. Faueett........... May 13 10,000
Garden brook. Grant.. -eee..| Arnold Miller, cool May 13 4,000
Indian creck. ... Grant. . « R. Vivian May 13 2,000
* Bilver river or creek. Alloues. . Yictor Barguist. May 13 4,000
Traverse river... Shermnn. .. James V., Wells... May 13 6,000
Tobaeeo river. Sherman... .. Alexander Leveir. May 13 8,600
Montreal river. . LCopper and othe A W. Kerr...... May 13 8.000
Montreal ereek, .. voi i e s aereeaan.s Henry M. Juv May 13 §,000
Branch of Rivley river Copper Harbor. ... . ... 0 L. Vivian, Jr_. ooof May 13 4,000
Trap Rock ereck Aliouez and others.._. . | Fred Roshm, ........... May 13 10,000
Kalkasksd county:
PR - Union, R. B. De France........, Mar. 30 10,600
Beardman. . W. B. Stimsgon.. April 19 74,000
Ialkaska... W. 8. Btimson April 19 75,000
Kent, connty:
Harrig creek,. ..., Bowne. .. W. L. Glick.....,, Mar. 7 3,000
DBowne ereck, . Bowne. W. L. Glick.. Mar. 7 2,000
Fall Branch..,.... Gains, . Jos, F. Bharp. Mar. 21 3,000
Lambertson creek.. Grand Rapids. H-. Perkins.. Mar. 21 3,000
Spring brook. .., Lowell..., Frederick Jaco Mar. 21 4,000
Kophi creek. .. well. Frederick Jacobi Mar. 21 4,000
Kynion creek. ..oy iveneinnnnnnn, owell Frederick Jacobi Maz, 21 6,000
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County and name of waters. Town. Depositor. Date. Number.
Kent county, ~Continued: .
Lee creel . Vergennes......,........| Frederick Jncobl veveao.. | Maor 21 6,000
Cold Spring creek or Harse Spring creck.. .. | Oakfeld... Chas, Dewey,. Mar. 26 3,000
Beaver ereeko. oo QOskfield. .. C. M. Wige,. Mar. 26 4,000
Stevens ereek, v e Ozkield. C. M. “gsc... Mar. 26 4,000
Stevens and Beaver Spring creeks Grattan., C. M. Wise......, Mar. 26 3,000
Fenton ereek.................., Tyrone. . Fred R. Hayward Mar. 31 2,000
Dutchman ereek. . Tyrone.. Fred B. Hayward. Mer. 81 4,000
Ball ereck...... Tyrone and’ Spnrtn Fred H. Hayward Mar. 3i 4,000
Post creek....... i Fred R. Hayward Mar. 31 2,000
Trutehmar creek. . Fred R. Hayward, Mar. 31 4,000
Snow creek......, TFred R Hayward Mar. 31 2,000
Fenton creek. Yred R. Hayward Mar. 31 2,000
Barber creek.. Tred R. Hayward Mar. 31 2,000
North Cmckery creek. Fred R. Hayward Mar. 81 6,000
Snow ereek. ... LA Webb....., Mar. 3L 2,000
Spring ereek. . L. A. Webb.. Mar. 31 2,000
Gunnisen cree.L E. A Webb............. Mar. 31 2,000
Lower Bear creak John H. Boker, P. M. ... Apeil 2 3,000
Spring creek.. Cannon.. John H. Baker, P. M.. April 2 3,000
Jastifer creek. . Cannen.. Johm H. Baker, . M.. April 2 3,000
McCarty creek. . Grattan. John H. Baker, P. M April 2: 2,000
Baker creek. ... John H. Baker, P. M Apil 8 4,000
Armstrong creek. . Jehn H. Bnl.cr P. M April 2 4,000
Wadden creek.. John H. Baker, I M April 2 2,000
Sullivan ereek. . Jobin H. Baker, P. M April 2 2,000
Duke creek. Frank E. Sh:}ttuc April 2 6,000
Black creek. ... Patrick Higgins. .. April 2 6,000
g Mich. Fish Commission... | April 4 10,000 -
Michael Bayes........... April 2 4,500
Chas. M, Wilson, M. D.... | April 2 2,000
Clas. M. Wilsen, M. D....| April 2 1,500
Courtlnnd. . Geo. B. Reetor,,........ April 2 3,000
Algoma., . Geo. E. Rector. ..., oo f April 2 2,000
Bradley ereele. Courtland.. Lafayette Bradley.. April 2 1,500
Austin ereek, , Courtland.. L. E. Har{ng ....... April 2 2,000
Stegman creek.. Courtland. . L. E. Haring. .. April 2 4,000
Dop creek. . Solon. +vv| L. E. Haring... April 2 2,000
Spring creel, . Solon. ...} L. I. Haring... April 2 3,000
Little Cedar cree] Algomn “and Courtland....] L. E. Haring. April 2 4,500
Cedar creek.. Nelson L] LR H'\rmg ..... Aprit 2 3,000
Duke creck, . ﬁ.pencer .. Wm McCormmk. April 15 2,000
Upper Bear creek. Cannon. . .. April 15 4,000
Reilley's creek...... Grand Raplds :md Adn.,. April 15 2,000
Upper Bear cresk. Cann .. April 15 4,000
Doyle's ereck... .. Gr-\nd Ra]:uds and Adn... April 15 2,000
No name. Pleinfield............... April 15 2,000
Stresm on Sees. 25 and 26. Plainfield. . e April 16 2,000
[/ /11 LN Plainficld and Cannon... . April 15 2,000
Stream on Sees. 1, 2and 3 Granc Rapids,.......... Apri] 16 2,000
Lewitt’s creek............ . Apr{ 15 2,000
Ronan creek. .. .. Gmnd anlds John M. Bennett, . April 15 2,000
Courtwright creek Ada........... John M. Bennett. ..., April 16 2,000
Hagadene er Walker............ John M. Bennett...... April 15 2,000
Honey er Vergennes and Ado......| John M. Bennett.. April 16 4,000
Bear creek. Cannon.. ...| John M. Bennett.. Aprit 16 4,000
Big creek.......... Mgoma and Courtiand....| Jobn M. Bennett........ . April 15 4,000
‘Whitneyville éreek_............. ... ... Caseade..........vuveees G. L Schenkelberg....... | April 15 4,000
Leelanau county:
Ennis or Hah)]r&s ereek. ...t Leelanau.. G.M.Dame.............| Mar. 30 7,500
Northport ereek or pond Leelanuu...., G. M. Dame.. Mar. 30, 3,000
Tiorndeck creek......... Lerlanau and Leeland....| G. M. Dame.. Mar, 30 3,000
Meageaus creek. ............ Suttons Bay............. Mer. 30 7,500
(ill Pier ereek and Big Spring.. Leelanau... Mar. 30 « 1,500
ilbridge ereek............... Mar. 30 4,000
dar river..... Mar, 24 4,000
Foot's ereck. . Mar, 24 2,000
Victoria creek. . .1 Mar. 24 18,000
Albrect pond.. . .Mar. 24 6,000
Kruz creek, April 5 2,000
Lardieereek...........ocieiinviicee.... | Empire.................] E.R. Dailey,........... April 5 5,000
Leke county:
Pine rivei‘-/.. Geo. Cutler......co.uyu,. | April 1 16,000
Sauble river.. A. F. Kelley.. April 1 6,000
Little Maniste Newkirk. Geo. Cutler. coo| April 1 14,000
Little Manistes. ... | Newkirk. A. F. Kelley a3 Aprdl 1 10,000
Sable river. .. e e e H. W.Marsh,,,.........} April 1 40,000
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Cuounty and name of waters. Town. i Depesitor. Date. Number. County snd name of waters. Town. | Depositor. Date. Number.
Lake county—Continued: l . -

Little river ur north branch Manistee. A . o oW Marsho L April 1 12,000 Marquette connty.—Ceontinued:

Baldwin creck. . i H. W. Marsh April 1 16,000 Streams on sections 21, 46 and 25, . ) Sands.... oo B. I Goodman.. May 16 2,000

Weidon creek. ... | . F. Barnett. April 9 7,500 Garlie eiver.................. s Marquette. .. ........... 1. H. Merritt .de W,

Middle branch Pere ) arquene river. Cher ¥an J. . Chatterto April § 10,060 : ‘| _ Stone i 10,000

Sweetwater oreek. . e | Several .. s B. F. Darnett. April 9 4,000 Rainey's ereck. .. oo Marquette R 1000

Spring ereek.. ... S S ..] Mrs. €. B. Date Apnil 9 3,00 Campau creek.. Muarquette 4,000

Bowman creek. . Furnhiam Lyon April 9 4,000 Campbell creck Marquette & Negauuec.. | Frank Pendali. L] Ma 4,000

Ram creek. ... .. ool ‘ A. H. Motley. April § 4,000 Alder ereck.. . Powell.................. Ben Tetre.,. ... . | bray 6,000

Head and branches of Sauble.. A.H. Morley.... .. Aprtl 9 10,000 Hariow creek Ihh])cmmgandl\lnrqueﬁic Jolm_R. Gurdon. 1 4,000

Pere Marquette river.. ... .. Thomas A. Harvey . April 9 10,000 No name Marquette Dr. F. MeD. Harkin. ... | 4,000

Middle Branch....... Mrs. J. Yan Volkenburs.. April 9 G,000 Laughing Whitefish river................. L .. . John . Gordon, ... May 16 6,000

Midile Brook creek Mrs. J. Yan Valkenburg..| April 9 10,000 Bear creek.. Negaunce.. L. L. Kellan..... ] Moy 16 2,000

Tittle South ereek Pleasant Plain Mrs. J. Van Valkenburg. . [ April 2 4,000 Spring Hill creek. Murquette. Pereiva) J. Deli,. May it 2,000
Cold creck. ... Piensant Flains.. L. A. Carpenter. .. . il g 3,000 Stewart's creek Marquette, John Stowart. .. My 16 4,000
Blood ereck. Cherry Valley. L. A. Carpenter. iL 9 4,000 Mill eresk.... Skandia... I E. A, Derlith.. May 16 4,000
Brker creek. .. Cherry Vulley. L. A, Carpenter. April 9 4,000 Tank ereek Negaunee.... ... et W. ¢ Monroe.... .., May i6 2,000
Daniher ereek. P]eusant Plain L. A. Carpenter. April 9 10,600 Rainey's, L.
BOWMAN GFERK . .o ovvennnvvrrenennnneer | Lakeo ... L. A. Carpenter. April 0 2,000 Branch..................oo  Marquette. L.l Fred H. Begole......... May 16 16,000
East branch Baldwin ereek. ChEll’) Valley. Ralph H. Hollister Apri] 9 2,000 Small strenm that empties into the Little
Wheaton creck., .......... .| Ralph H. Hollister Aprll 9 2,000 Carp river : Marquette. ... ... ... ..., Robert Blcmhubcr e May 16 4,000
Sanborn creek. . UIEH‘V Valley and others.| Ralph H. Hollister April 9 6,060 Massey creek....... Chocolay... .| E. B. Palmer., May 16 6,000
S PO .} LoD Laev....... . Apiil 9 3,000 Little Garlie river.. Marquette, LI, B. Paliner.. Moy 16 10,000
Small strenms south of Pere Marquette viver L.l Cartier Lumber Co....... April & 7,500 Cherry ereck.. L .. | Choealay L. B Palmer.. May 16 6,000

. Silver ereek... ... Choealay............. E. B. Palmer May 16 6,000
apeer county: .

L T SN Mayfield. ........... ....| F.A. Tinker April 8 4,000 Montealm county:
Farmer's creek. . ... | Badley and others 1 E.I. Thrasher.. April 8 6,000 Black ereek..........c...coiiiiiion Belvidere and Millbroolk..] R. Fleck............... [ Mar. 26 4,000
Pine creck...... .. | Dryden and others E. J. Thrasher.. April 8 4,000 Last Lake brook. .. | Belvidere L Fleck ...] Mar. 26 2,000
Milier creck. .. Deerfictd ..| B. I Thrasher.. April 8 2,400 Cedar ereek..... . Belvidere. . .| R. Fleck. Mar. 28 4,000
Hunter's creek Metamora and aneccr .| E.J. Thrasher.. April § 6,000 Town Line ereck. Bel\'lderc . B Kleek, . Mar. 26 2,000
Honame........ Deerfield .. | Kirk White..... April 8 4,090 Hooker ereek. .. ......oovvviineneoo | Daveo oo oL ‘| H. M. Hempstead . Mar. 206 3,000
South braneh Flint river. Almant and others E. J. Thrasher April 8 6,000 Bachman creek. .. Dougidss and Sidney.....| Thos. 8. Earle. ., Mar. 20 2,000
Cold Spring creek. . Metamora. .. .. .. ...| C.L. Randall... April 8 2,000 RBechman Stream. Duuglass and Sidney.....| Thos. 8. Earle. Mar. 26 2,000
Borsig brook.. Metamora...... ...} C. L. Randall..... .| April 8 2,000 Hooker creek. ... Doy s .| Thos. 8. Earle. Mar. 26 2,000
Horth branch Almont and Bruee....... D.H. Burley, M. I'...... April 19 6,000 Chapin stream. .. Day and. Evergreen Thos. 8. Earle. Mar. 26 6,000

R . Middle branch of Chapin er Evergreen Thes. 8. Earle Mar. 26 4,000

Lengrwee county: - Turk Lake creek. .. Montenlin, | OE AL Kemp. Mur. 26 2,000
Enst branch Iveson creek ... | Woodstock. ...{ Geo. B. Ceak.. .o.| Mar. 18 2,000 Strope's creck.. Oakfield. . B AL Kenp. Mar. 24 3,000
Little Posey creck..... .| Rellin.... J. W. Hawkin: .| Mar. I8 4,000 Beveridge creek Eureka and Fairpl: | E Mar, 18 3,000
West branch Iveson cre Woodstoc! Geo. 8. Cook.. Mar, i8 4,000 Tamarack creek.. Lato & Windfield | B Mar. 26 8,000

Handy creek..... .| Reynolds........ L April 2 6,000

Tuce connty: . . li Bruce creek.., . Rc_ynolds. . LR April 2 4,000
Bilver creek........coiiins ... | McMillan. . R. €. Bradley 4,000 Church treek. | Winfield... J o i 2 3000
MeLeod or Hotiwny creek. ... MeMillan John McLeod., 4,000 Rice ereek... P P J. A, Collins....... Lo.] April 2 3.000
Btream on Sces. 32, 33, 34, Grant creek.. ...| Frank E. Shattuck......| April 2 2,000

and 81, 32and 46 T.8........0......... | Pentland. ..o 00 Roscoe C. Bradley....... May 2 6,000 Lucas creek.. A ...1 Tred F. Moffatt... . April 14 1,500
Stephens ereek. . ... ..., RS Teatland................] Roscoe C. Bradley....... May 2 2,000 ; Chagin creek... . C. W. French.... April 16 3,000
Dmkmsunk creck. . ‘;\JV l‘lvN Frl].‘nl:h,, el ..J-}pri% ig 4,%

Livingston county: Fish creel ill Newhouge.......... Aypril 3,
Bprouts areek.......ooiiiiii Marion nnd Pulnom,..... E. M. Jeffery............ ] Muor. 18 8,060 Hunler's creek. . . C. L. and G. B. Rarden.| April 16 3,000
Honey creck. . ..+ | Putnam and Homburg.... | E. M. Jeffery. .. co.| Mar. 18 4,000 Hutehin's ereek. ¢. L. and G B Rarden. | April I8 3.000
Na name. ... | Vandnlia Lewis Moore. .. Mar. I8 4,000 Salt Marsh ereck. C. L oand C. B R.'lrden. April 16 3,000
Uiadilie ditch.. ... . | Unadilla. Bert Sawdy. . Mar, I8 4,000 Spring creck. .. ... A. L. Smith.. .- April 16 1,500
Willinmsville creek.. Unadilla. Bert Sawdy .. Mar, 18 4,000 Clear creek.............. O | A L. Bmith... ... April 16 3,000
Ellsworth creek. .. Mariozn.. Bert Snwdy Mar. 18 4,000 North branch Fish ereek................. Lvergreen and others....] B. H. Sweet and O, R
Portage river... Putnam and others. L. D. Alley Mar. 22 6,000 - Goodno...............| April 22 9,000
Denton ereek. .. Tyrone............ J. Max Davis. ...| Mar. 24 4,000 Middle branch Fish ereek................ Evergreen...............{ B. H, Bweet and O. R.

East hranch Shiawassee river.............. Morrison and Genon...,..] Arthur Drew........,...1 April 1§ 3,000 . Goodno.... e April 22 4,500
Muskegon county: . .

Marquette county: i . MNorris ereek.............cooiiii., Sullivan and Fruitland.....| T. H. Abbott........... ] Mar. 12 0,000
Inlet of Witeh ereek. ..ot Republic................ Geo. F, Garbut.......... April 29 6,000 Fid creek... ... | Bullivan and Fruitland...| F. H. Abbott.. .| Mar. 12 2,000
Escanaba river...,. . | Humboldt. +o.| J. T. Pasea, .. | May 8 8,000 Vineent creek Fruitland and Crockery..| F. H. Abboti... Mar. 12 ~ 2,00
Nelson ereck. .. Skandia. .. H. R. Harris. May 8 6,000 Big Deer creek. Fruitport.. .. .... e Edwin . Torrens.. Mar. 12 3,000
Choeolay river.............. Forsythe. .. H. R. Harris. May 3 14,000 Norris creek, . Frultpori. and Sullivan... .| Edwin . Torrans.. Mar. 12 6.800
East branch of Chocolay river. West Branch H. R. Harris. .| May 3 14,000 | ¥incent creek Fruitpors. Fdwin C. Torrans.. Mar. 12 4500
Hendwaters of Bscanaba river. .| Humbeldt. .. T. W, Bmith..... .| May 6 16,000 Little Deer Lick creek.. Edwin C. Torrans Mar, 12 3,000
Pashekee river.. ........... .. | Michigamme. .. {. F. Bundslrom. May G 106,000 Little Cedar creck.. 2. P. Murphy... Mar. 26 2,000
Michignmme river. Michigamme. .. Frank Goodman.... Moy 6 10,000 Skeels creek..... E. D. Magoon. . Mar. 26 $,000
Strenm on section 35 Ely .o Thomas P. Dundon...... May 16 4,000 Cedar areek. .. Hollen.. S. L. Skecls.. Mar. 28 10,000
Carp river and Werner creek tributaries Lo Flower cree Muskegon and White river| Adam Rorn April 4 4,000

Egst Branch Negaunce nnd Richmond..| Chas. L. Sporley 12,600 Sand creck. Grant and Otlo.. .. ... .. Adam Born... Apeil 4 8,000
Depd river.. Ishpeming.............. Robert D. Kyle.. 8,000 Carlton creck Grant and Montague. ... Chas. A. Chrenburger....] April 4 10,000
Morgnn creek. . Negaunee.. .| Jos. H. Winter... 6,000 Brown Pond or Sand ereek. Blue Lake., .| Glen Tallant.. April 4 2,000
Allen’s arcek... Yoo Geo. A, Rewett.. 10,000 Little Elower ereck.. White Ri Glen Tallent April 4 10,000
Cooper ereck... Ishpeming....... Geo. Voelker..... 4,000 Mantague Glen Tallan April 4 :
Booobordt ereek. Ishpeming and Eby.....| Geo. A, Newstt,. 10,000 Montague Gro. Brreron, April 4 2,000
Volunteer river. Ttichmond. .. .... .| Geo. A. Newett.. 30,000 Muskegon r W. Sadler. Aril 4 1,500
O Neil's creek.. Sands. .. .« B. I. Goodman.. 4,000 Tampert creck. .. ... Montague Sadler. April 4 2,000
Unele Tonr’s cree Sands. .. B. J. Goodman.......... 2,000 Stream on sections 4 a Freitland. .. ilfrcd Bwland..........| April 4 2.000
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|

Counly and name of waters. Town. Depositor. Date. | Number,
Muskca}z]on celinty. —Confinued;
Birch brook.... ... Fruitland. .. ..., ... Alfred Burland..., .. .| April 4 2,000
Muma creek. . )] Casnovia. . Fred R, Havward. .. Mar. 31 4,000
South Crockery sreek. | Casnoria, Fred R. Hayward. . | Mer. 31 3,000
North Crocliery creek .. Casnovia. , Fred R. Heywaord. . . Mar. 31 12,000
Gilbert ereek Casnovia. . Fred R. Hoyward, Mar. 31 2,000
Herald ereek {Casnovia, , Fred R. Hayward. Mar. 31 2,000
Izenhart crec) Casnovin.. Fred R. Hayward.. Mar. 31 1,500
Herald creek. Casnovia.. Fred R, Hayward,, Mar. 31 4,000
Dusk ereck.. . |’ Dalton und Frojtiand, .| E. D. Magoon. April 2 6,000
Little Dlack ereej;.. Norton and Bgglestan | . E. D. Magoon. April 2 2,000
Little Bear creek Muskegon...,.... ., --| E. D. Magoon. April 2 4,000
Green's erek. . . Truitland and Dalt -] E. D Mugoon, April 2 2,000
Big Black ereck.. Moorland and others .+ | E. D. Magoon., April 2 12,000
Cleveland creck, . Blue Lake and White river | T, D. ¥apoon.. April 2 4,000
Ryerson ereek. . Muskegon,...... ... B. D. Mngoon.. April 2 4,000
Cedur ereek.. Several.. L. D. Magoon. . ... April 2 4,000
Silver eveck.... .01 several. E. D. Mogoon....... " April 2 5,000
Mason county; .

Weighter ereck....,.....,..... Thos. 5. Stephens, ., ..., , Mar. 21 2,000
Sauble river.. Thos. 8. Stephens Mar. 21 15,000
Percival creck. .. Thos. 8, Btephens, Mar, 21 4,000
Old Freesoil creck y +ovo.o.| C. B. Sherman,.. . Mar, 23 4,000
South branch Linceln river.. Victory and Sherman, Wo. Schremer.. ... April 9 5,000
Swan creek.. ., ... Eden & Riverton,,.. . B. Fentherstone, , April 9 8,000 -
Weldon ereek.. .17 Branch E. B. Featherstone. April ¢ G,000

Missaukee county:
Butierfield ereek

................ Orville Dennis... ... Mar. 18 12,000
Mosquito creek.... .. 117 Geo. W. Wood.. April 12,500
West branch Muskegon river Geo, W. Wood. ... April 6 24,000
Mackinae eountv;
Maloney creek. Garfield. ., A, D. Day.. April 21 (6,000
Rotk river,, Garfield, A. D. Day April 23 5,000
Black river. . Hondricks. ., <-v.oo | . G. Donalg: Apri 21 G, 000
Davenport river. Hendricks 43-7 wost. Geo. R. Tucker April 21 8,000
Corduroy creek Brevort.........,, . .7 J. . Erskine May 21 10,000
Carp Tiver,. .., 8t. Iznnce nnd others... F. Krugar. ... May 21 20,000
Black river.....,, [l Gavfield. ..., .., " + R. Colinway May 21 10,000
Menominee county:
Hay ereck..., ., ..., C. Harter...,..,........ April 21 4,000
Holmes brook.. C. Harler.., ... . 77" April 21 4,000
Arndt brook. , ., .. A J. Kremer ond J. D,
. U T April 21 2,000
Btresmm on section 17......,.....,, ... Spaulding and Meyer.., .. A, I Keemer end J. D, .
Hayes.,...... <] April 21 4,000
Camp Three ereck. . Mever,.. C. W. Earle April 21 4,000
Pc_mbinep ereck,, ..., ... PRI Holmes... ... ] C. W, Wilkina. . April 21 4,000
Tribntaries of Big d Little Cedar Hvers.... | Nodean und ofhers. G. T. Weline...., April 29 20,000
Branthes and tribntaries of Big and Little
Cedsr crenks G. T. Werline........... April 29 12,000
Helmes brook, ., Cyrus G. Walton,.. .| .’ April 29 4,000
Montmerency county:
Bullack creak Richard Collis, ... April 11 4,000
Caol creck. .. Richard Collins. . April 11 8,000
Middle Branch,. T H. Peterson... April 12 8,000
Weat Branch or Big creek, H. Peterson, ] April 12 16,000
Hunt ereck.....,. . 0000 H. Peterson.,., .. ' April 12 8,000
Manistee county:
Beaver creek., Maple Grove..,,.,. ..., . A, Danville,,. Mar, 21 §,000
Cedar creek. Marrilla snd others..... | H. A. Danyille Mar. 21 8,000
Chief creck. .., Brown., C. Fleissner.., ., Mar. 17 8,000
Claybank creek., Mnnistee T. A. Brown Mar. 23 6,000
Spring breok.. . Manistee D. Crenser... Mar. 23 4,000
- Pine ¢reek.,, .. T. G. Trimble., Mnr, 23 20,000
Claybank creek . B. Bherman. Mar, 23 6,000
Cedar ereek. . . G. Trimble.. Mar. 23 10,000
Bear creek. .. F. A. Mitchell . Mar. 28 21,000
Beaver ereek. e T. G. Trimble...... Mar. 28 8,000
Kaiser ereek...., .. [T fople Grove and Bear .
AE. oL se e ! T, Gy Trimble,.. Mar. 28 4,000
Hateh's oreek Cleon and Springdale. ... | ¥ A. Mitchell., Mar. 30 20,000
Branches of Bear ereck, Springdale and Maple
TOVE....ouiiis,a,,.. G. C. Dickerson Mar. 28 10,000
Cushman creek. ., J. J. Kirby. April 14 24,000
Killickinie ¢regk. . J. I Kirby. April 14 24,000

/

SIXTEENTH REPORT—STATE FISHERIES.

Sitver ercek. ..

33
Brook Trout Plants, 1904.—CoNminugD,
County and pame of waters. Town. Depositor. Date, Kumber.
e roe joton...... L Y. 4. Robbins.......... Mar. 26 2,060
o Hinton. snd Worion | W & Rebbins, Mar. 25 000
w nulx;-ae. ch of Rolland................. | Newman Smith Mar. 26 4,000
Broen oroch R Hinton.,| 2110 W, R Hall.. Mer. 20 si000
%ar;%e'b]r::lch thtlthskegon river. %or!tgn ang .\‘:{’l}:-t'll?l}:lnd i }ﬁ ggggﬁi gi:; %g 12'000
1 b arn L-H o] A 0 . . i
ifﬁﬁrcgenﬁk """""""""""" Sigrid?m and g{mrmnn... lI:{{ .:}‘}ES“‘O]’H]. ﬁar. gg gggg
i 3 j . Aylesworth . ar. . K
e %ﬁ”.d.ﬁ.r.l‘a.]?c.l...'_cf[_rf‘{"... W. ):Redick Maor. 26. 4,000
Tonned s Fork, | W. E. Redick Marl 25| 3400
gm'mr icregreé.li. Fork and Orient.. W. E. Redick Mar. 2[§ 48(033
romfer crock.. Sheridan..... . W. E. Redick Mar, 26 4,
Brclim ere:ll-ee i, Mecosta, ..... Fred 1, Ladn April 2 4,088
Isr?;c acmcrnn section 31, Grant and others. :}an‘"rl\(;s ‘Elnlgéps ?]l)!r?l] g i,gw
Mitchell creek....... .. Big Rapids. . ..... | 4o W, Morton. ol 2 4,000
- Green and Colfax,,...... | J. Y Apri y
gglgesgg;}kg' o Caneng treek. Big Rapids nng R{ecgz{z, &R t:;i};imcr :g;i{ E 3:833
pita e Folass ereck...... Blgi{‘imds .m .. ec . T. O. Patterson. April IG 4,300
Pine mer.}....... N R G B e prap 000
ponr creck Peter Theisen. April 16 3,000
Pon%ylﬁree k. Deter Theisen, April 16 3,000
Frathe Cmf: . Peter Theisen. Apr;l 16 3,000
{Ggr?nﬂ n;%?: Mu=kcgun B. 8. Henry.. o] April'lé p.ggg
D;: cr:élk USSR .. D8 Hemry.o........... April 16 3,
Magomb county: .G Nelsen.........,..| Mar. 18 1,500
Taft's €rnek.,k. ........... Eﬁg:gg Neteon: jor. 18 2,003
H;?snu-s cLee : Freemant Gillispie. Mar, 18 3.330
]SEIl it cree(-“él': JoAd delseh... . Mar. 18 i
ilver crock ... T4 Jelseh. e 18 6.600
Hlilvion‘s creck Washington. Judson Harp.. R;ﬂ:‘. é.; s
Smith's ereek. Hruce.. ... H. W. Bradley.. .. \Ear‘ EH 3va0
].anlk\\'ood cre.eiu:... N Washinglo: H. Glassford............ Mar. .
N BN I4W BN IS W[ 5 P Love... ... A
Wiltiams creok. . .. Si_}crrr]mu and Gerfield..., D8 M:]l: 2 e
Minnie creek. Lineoln........ o far. 26 %1000
far, 26 4,000
far. 26 4,000
{ar, 26 ‘zg,ggg
E. I. Magoon, Mar. 28 , 00
ArtHur Snsldcrs 11::1[.11‘. g} g,ggg
Pickerel creek. ... .. A, Andrus...., Mﬁ: gl 3:000
Three Mile creek. 4 Mor- 41 1800
%"ﬁ‘éﬁ)gﬁ?‘c‘;e‘ék‘f ....... A G Runnels. far. 1 8.000
Tributary to Cedar ereck. A. G. Runnels. . lar. a oo
Meadow Lands brook, .. i E‘; ggnﬁ}: Mf‘l: & 3°000
N o nds Drook A d R’luzx:ncla‘ | Mar. 31 2,000
A | Mar. 3 16,000
C. D. Caswell.... ..| Mar. 81 4.683
Mullen ereek............ ... Adelbert Branch, “ %'111: gll 2&'000
Biglow, Penoyer and Coolbaugh ereck.. g % 'gl}\]g‘ﬂ 1sun ‘ “L: a o0
ggﬂgoﬁifgegiek ........ Lo -Arthu;{ SnHundcrs.d. y Nﬁg 133} ~ gggg
i ibut . P s . .
Rngc\lle river tributaries g’:{}crt Wafl'ﬁ.igcrym Mar, 31 g;ggg
T oreckr A. Snnders. yor. 81| 500
I{Zvioﬁgz brogk, 1 .. Fred Trey... TR G April 2 .
South branch Pere Marquette river....... Pc\'fr:ldc:‘l’r:g%. ]1 D;‘E;hﬁ!\. Awrit21 23,888
Reynolds ereek............. ......... .. Fred Frey.............. April 2 '
O e Chas. M. Stewart........] April 11 2.000
outh Brancts 11 Fred G. Wood., S| Aplid 6,000
N mame o | Goodin «...| Fred G. Wood.. April 11 2.000
Wuhilt‘rﬂgr oreck. | Ri:-.hl]amrji and Burleigh. ... g“"ﬁﬁ %ffﬂfi :g;:l} }1 ]
. Riehland ... ... 7 . ieorpe Famer.. i f
gﬂzsgncr:riti(‘: . Tliehland and Burleigh. FI:‘FTINI\[EYE?W ﬁg;l} H g‘ggg
R ek iondeee FE Megie. .00 AN 4,000
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Brook Trout Plants, 1904.—CoNTINUED. Brook Trout Plants, 1504 —Conciupap.
T T T - . : Nutnber.
o Depositer. Date.
County and name of waters. ‘T Town Depositor. ' Date. Number, County and name of waters. Tovz. !
' ty.—Continued: ¢ : oo | Amil 4| 20,000
Qgemaw county, —Continued: | [ {’Esfglrx?h c\;:runn“(j:fh Pentwater and tributaries... | Hart and others......... é.ln};l If;lu(igu.n'te A:lr_ll i 3000
Pricur ereek., e ¢« Klacking and (ummmg Jolm Tolfree { April 15 4,000 Cedar creek. . . "’} Chas. R. Foote.. April 4 3,000
Hlacking creek. . sacking and others.. John Toliree.. Apnil 15 5,000 N\ Russell ereeks... AW enver NES A Lems and D.'D. i
Crapo ereek... .. | West Liranch..., John Toliree. . April 15 4,000 Dnman ereek AVET......e e Alton . .| April 4 2,000
Wedeman creek ‘\\ est Dranch, John Toliree.. ~ April 15 4,000 000
Wood's creek . 0.0 0 West Hranch. John Toliree April 15 4,000 Qitawa conniy: Soring Lake .| samuel 9115__. Mar, 12 2
West branch of Rifle river.. West Branch. John Tolfrce April 15 16,000 Beckwith creek........... S} ng Lake Samnel Falls... Mar, 12 3,000
East branch Tittabawassee river, ...{ Horton.., . John Tolfrec. . April 15 16,000 Taylor creek.. R]:;rlg?ngsnn : | Harry A. Walter... Mar. 12 8,000
Eddv crcek ....... ... | Horton and Mills.. John Tolfree. . April 15 12,000 Bear creek....... Crang Haven Lou . Van Dozen.. Mar. 12 2,000
TR L W Joln Tolfree. . April 15 16,000 Little Pigeon creeL. Gr<m-d Haven Lou H. VanDuzen. Mar, 12 3,000
Edwards.., | Jeim Tolfree,.. 0TI il 15 6,000 Bignell's creek. . | Gobinsen E. P. Cumimings. Mar. 12 3,000
Adaitt oreok... o b Lemmbngs. L B Adsite... 000 April 15 4,000, Ko name...... - Rgbigsun“ E. T. %uﬁunings. il'\l'-l 1; g-%
. No name.. . E. 0. Dilley..... Pri '
Oscoely county: = Rie Grande river E. 0. Dilley April 4 %.%
Dine river or South Brameh Munistee.. . |, ceeeeeenoo HO W Magsh. L April 1 40,000 Hedges creek.. John M. Dennett April 15 2o
Beaver ereek.. i el{(‘\' a. \\ Kelloge .. April 6 £,000 Little Sand ere John M. Dennett April 15 2,
Arrald ercek Cedar .mcl Lineoln W. P, Young.. April G 4,000 Little Sand cresk
%nr‘nu? ] rrluk EmulJ‘ W, P, I}I'uugg Apri{ G 4,000 . a e
West ranch Hersey river, Jseola an April 6 16,00 - Otsego county: X . €S T. H. Glover an . .
S\\ oet’s cre ¥ ers John Sweet. . April G 2,000 " East Lranch Manistee river...............| Hayes............. Schond. . . | April 12 7,500
j Sandy rnf< :’q:nrilI 8 4,600 . - - Boud April 14 .000
Winoereek. i - April 8 4, Tegque Isle coun . ...} Louis Bouder....... L '
Tiny ereck.. Geo. W. Trimble . ,\Eril K 3,0% ngtle Qcqueog Tiver Bnmq::;k and others. . - .gol:‘n et Th. Apm_l i 4'%
Cat’ereek, . Geo. W, Trimble | April 8 3,000 Upper Trout river or creek ol & others Louis Bouder. . April 14 8,
Crindstone creek. | - ik, ... oo Aprit 8 7,500 Trout civer. . g"g:'s,u""_:‘; Bnell}-er:.'lp Louis Bouder. . April 14 5-838
Haofmeyer's erek... 1000 T R Trank Hodges....... ... April 8 3,000 Swan rn'eil; Bgfkg'm and Motz J. M. Clark. . r;pr!{ iz 3'000
. * ANl '
Ontonaton rownty: };?;r;,-?:i;‘eekc.r.e? :H‘s and Forest.. } Q?[ gliif.llz Agr,:} 14 12,%
Mersaw ereek. ..., .. . ... . . .. | Matehwood Jos. Brophey.......... .| May & G,000 Rainey river. -\ll!E ------ I M. Clark. . April 14 4.000
Weir ¢reck. . .. | Matehwood , | . Jos, Brophey. May 6 4,000 Boger's creek. . 5 lill d tequens. J. M. Clack.. April 14 14'000
Trout ereck... . ) Interior.... Carl F, Moll. Moy G G000 Enst branch Rainey rive A 151&”‘1‘,wcrly T. M. Clark.. April 14 ‘5.000
Esst branch Fire ETE{! Fiv Greenland. . H. G. Major.. May 10 10,000 Stony creek:.... ... All}s o J. M. Clark.. April 34 14.000
Fire Stec) river. . Winenz.. . E H. Wright.. May 10 8,000 Little Rainey river.. R J.M. Clazk.. - | April 14 2-000
Hull Way ereck .| Carp Luke. A, Parker. May 13 4,000 Glasier creek..... 3 lllsc'\ A8 Hunter............ April 14 4,
Duck ¢reck.. Carp Lake. Irn ¥, Bush. May 13 | 4,000 Hines ereek........ elknap. ..
Paddy's creck. . ... ] Ontonagon. .. ank W, Hahn.. May i3 4,000 . 16,000
First ereck..... .. [l Ontonagon.. . A. Jamcison... ) May 13 6,000 ‘Roscommon county: ...| Geo. W, Backrider. . April 18 0
. Wolf ereek and Pop lake.................. Roscommen.......... oo T P April 18 000
Qakland county: South branch of AuSableriver............. | Richfeld and others...... m. . Johnson...
Smith's creel Onkland and W'\shlngtnn Frr.\mont. Gillispie. Mar, 18 4,500 . . . 4,000
Allen creek, Bloomiield. . 8 Mar., 24 7,50 Sunilac county: Lexington Wm. Wiltaie April 18 'UDD
Huron river and Milford. . Thos, Padley April 8 26,000 Indiancreek.........covviiiiiiiiiinns cx;{lg Won. Wiltsie. April 19 4,000
Sherwood creek. Milford .. mmk R. Hat April 8 2,000 London creek.. So.n!lﬂf"-- Jas. P. Mugan.. .. April 19 4,0
Huoron river Milford. 8. Hubbeil. April 8 6,000 Lambert creek. .. Sanitac....
Boming eree oo D E’f Coming el 3000 St. Joseph county Jack Mar. 18 4,000
ardner eree xfor . Carpent, .| Aprit 2,000 t. Joseph county: R, Jackson. ... ar. B
Thurston creck Orion ., Grant Whg.more s A;nl 8 3.000 Sherman's creek and branches,......... ... Lockport. ............. G- R
No name.. ... Orion and’ Brundon . Perry..... .| April 8 4,500 . 2 .000
Section B....,.... . Orlon..,... .. C. L. Randall.... .| April 8 1,500 Van Buren county: W.A. Palmes........... Mar. 15 5000
Head of Paint creek. Oxford C. J. VanWagoner. .. April 8 3.000 Hart's creek W. A, Palmer .| Mar. 15 27000
Shadboldt creek., Qrion. A. R. Bellaize. ., April 8 3,000 Webster's cresk W. A, Palmer Mar, 15 2000
Duck creck.. .. | Grovelnnd A. R. Bellnire, .. April 8 4,500 Hayn's erock. W, A, Palmer Mar, 16 32000
Moyer's ereck.. [T ..t Oxford., . .| Albert Marshall . | April 8 3,000 Hog ereck., . W. A. Palmer Mar, 1§ 87000
Tributaries to Paint creck. - | Oxford. . .. | Rabert Marshall, .| April 8 2,000 Peter's creck. ., W, A. Palmer. . Mar, 15 *600
Tributaries to Pine river... . .77 Oxford. ... 00000 Robert Marsholl.........| Aprdl 8 3,000 Middle branch Mill ereek W. A. Palmer.. Mar. 15 4'000
A South branch Mill creek. 0. 1. Morrisen . Mar. 15 10'00()
Qeenns eounty: Sicker creek. (. W. Johason. .. | Mar. 16 3-00()
Conutison creek........ .. ... ... . . T14 N. 15 13 N 15 W. Cold brook.. Antwerp.. Decntur C.F.Dey........ .. | Mar. 16 4-000
and 13 N. 16 W.. .. Montie Leland....... . . Mnr, 26 12,000 South West Branch. Paw Paw an I George erzdnn .| Mar. 10 %'mo
Tributarics to C'lrlotnn creok ............ Grant..... ...... .. | Wm. Brondweli | April 4 1,500 Havden creek.. .. .. . Hennedy. . ..| Mar. 21 * 3000
Carleton ereck, . Greenwood Joseph Apall.. . April 4 6,000 Hall's Bpring brook. - 1. C. Kermedy oo e Mar. 21 ,
Carleton creek.. treenwood - [ Jas. Talant.. April 4 5.000 Campbell creek, ...
Wardell ereek Ferry.......... .| G. A. Kantz. April 4 2,000 . 50 000
Big ereek.. Shebly and Grag .| C. L. Churchill. April & 6,000 Wextord county: B ...] Mirh. Fish Commission... | Mar. 12 35'000
Bear creek.. Ferry nnd Qtta.. G. A. Kantz. April 4 3,000 Blagle river.. m:é Slagle. ... . .11 Mich, Fish Commiission. .. | Mar. 12 000
Willinmson  rrec Ferry and Qtta. ... | G. A, Kaote. April 4 3,000 Tear creek. Heads in ilw'éifo'l:t{ - A 8. Moorland . 4'(]00
Wisweil creek Ferry and Otto,. .. 0" Q. A, Kants, April 4 1,500 Denn’s creek. . . Hanover any ,,erov P. Chiampenois, 3'0\10
Band ereck.... Grant, Otto tnd Blue Lake | W, Broadwe April 4 ' 6,000 Wheeler creek.. A. 8. Moorland. .. 00
Rohinson creek. Shelby and Ferry.. ... C. L Churehill. April 4 2,000 Pringle creek H"E“";" d Hanover -1 A & Moorland gOO()
Hebby creck. . ... Shelby and Bonuna - | €. L. Churehill.. April 4 4,000 Cole ereek.... Antioch an "] A. 8. Moorland 3000
Stoney ereek.... .l LTI Shelby and Benona.. Sh;bv Gﬂmz and Fish - 00 %lnctle;son crele‘k “Wexford nnd SID;'J:T;E.\.'I“E AS. Mnnr{anrdl 51000
totective Associntion..! Apri G, elcher creek. . . Meorlan !
Dorrance oreek......,............. . Shelby and Benona...... Shelby Gome nnd Fish i J . Useick creek. . ..oy, Antioch and Hanover. . A.S
) Protective Association.. April 4 | 4,000 ; 4,500
Piper ereck.................... ... Shelby and Benonn., Bhelby Game and Fish Wayne countv: Plymouth D. W. Packard,......... April 16 [
Protective Association..| April 4 4,000 Orchard Hill Spring hrunk ---------------- ymouth..... S
Pentwater river and tributarics.. Fihr)dge ned Hart.. Ruius F. Skeels - | April 4 20,000 6.000
Ruby ereek . Stevens. April 4 4,000 “Washtennw county: : sem Athor .| John L. Lawrence........ | Mar. 24 i
Bouth bran, ¢ B “Stevens, April 4 20,000 Glasier’sereek. ... ool An ATDOT. ...
: | e e e 6,087,500
%
1
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Bainbow Troul Plants, 1903.

County

r and name of waters.

Town.'

Depositor.

Antrim county:
No name.....

Allegan county;
.he;. gnlem “Spring brook

Alger county:.
ilver nrcnk..

Barry county:

Coldwater ereck. ..

Cane creek. .
Glass creek,

Tamarack creck.

Qunker ereek. .

Thornapple river and

Benzie county:

Crystal Lake iniet........,. ...

Branch eounty:

Coldwater river

Cass county:
Tyron's creck.

Magisian creck, .
s river,

St. Mary's

Clinton county:
Jennison creek

Nilea creck. .,

Dickinson covnty:

Sturgeon river

Enton eounty:

Sand Stone creek

Faber's creek.

. Gratiot county:
Pine river and

Gogcbic eounty:
Duck ereek

. Crooked creek.
Seaman's creek.
Hongh's creek, .

Montreal river,
Black river

Houghton county:

North branch
loke........

Hilledale county:

Branch of Kalamazoo river,

Tonia county:

Dickerson creek, ..

Edmonde, War

Epring br
Sm\'rnn mill pe
Seely creck. ..,
Duck ereck....

Ingham county:
Syeamore creek

Iron connty:
Stanley Jake ere

tributaries

of Tlm river and Lakewood

dde

nd.

ek

Salem

Hoype ard athers
Baltimore. .
Maple Grove, .

Several.........

Silver Creek, .
Chippews..

Oneida, .
Oneida.

8t. Lonis.......,

Watesrmeet.. ...
Watersmeet,
Watersmeet.
Ironwood. .
Tronwood..
Ironweod. .
Bessemer

Qtiseo and others
Otxscn ...........

Otisw and Graite

Woodland and others.....
Irving and Bowne. . .

Castleton,.......

Quincy and others

Wayne ang Sll\'er creek..

Compbell and Bowne..

Johu C. Neuman

N. M. Kaeflman

W. L. Glick
\\' L. Glick. ...
¥. R. Pancoast. ,
F. R. Panconst..
C. M. Putnsm. ..

David E. Burns

John B. Shipman.

Jere h‘osher

Mick. Flsh Cnmm

Fred L. Berry .. ...
Geo. M. Kilmer, Jr

........ B. N. Kraemer

F. E. 8pencer. .
ent. ...

J. A Gager..,....

A, D, Johnston.
A. D, Jolinslon
Geo. D. Hough.
Q. F. Stabler
G. M. Cornell
I, F. Finingen.. ...

. H. Wright..
D. D. Rardell. ...

.. RN Rienel)..
n. | L. Bienell
W, L. Glick,.
John Wallington .

F. A Worthineton
F.a \‘vcrthmgton

Clarence I0. Clark. ..

T.W.Brers..,.......

Wm. Stanley Gardner....

Julius Revn.............

C.N. McDuffee...._.....

WA Bmith..

A.D. Johnston....,. . ...

Date.

April 21

May 20
May 20
May 20

June 2

May 23
\i.ty 23

May 18
May 20

June 1
June 1
June 1

May 23
Muy 23

Jume 3

May 23
May 23

May 20

June
June
June
June
June
June
June

@0 000 05 03 I 63

Jone 3
June 3

May 23

May. 25
May 25

May 23

Moy 9
May 0

June 19

June 3

HNumber,

E

Sop oo
gg3Es8

3
=4

15,000

4,000
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Rainbow Trout Plants, 1803.—CONTINUED.
County and name of waters. Town. Depositar. Date. Number.
Kent county: .
Bhaw ereek, Courtlnng and Algoms....| E. E. Johnson June 6 14,000
Stegman ere Courtinnd ond Algoma Louis E. Sage June § 6,000
Duke crezk. Nelson Wi, McCormic. Juge 0 4,000
Mill creck. ... Alpins. Dwight Lydell. .., June 6 10,000
Kalamazoo county:
Wellscreek. . ....oovvnivierroesan Schoaleralt.,........000e H.LAllen,..o......... May 20 2,000
Harper ereek... Schocleraft. . P. C. Pursel,..... May 20 2,000
Portage creek. . Texas and oth A. J. 8hakespeare June 1 4,000
Small strenms that Aow into Portag Portage. Henry Hohbs. . June 1 2,000
Davis cregk Kelamezoo .und Paviliion. | Waller Crawiord. S June 1 6,000
Pine ereek Alamo.......all T.L. Weber............. May 2 4,000
Lalgﬁfﬂ [;T:];:‘t%nd tributaries. .. Lron Bchuneman........ May 21 16,000
Farmer's cree! F. A. Tinker .| May 21 4,000
Pine creek J. H. Burweil May 21 6,000
ty:
L“liﬁkceog?ldystrenm tributaries.... .. .- .. | MeMillan. ... draaaas . C. Brodley..covvennns Tune 2 4,000
Lenswes conuty:
‘West, branch of Iveson brock............. | Woodstock... Geo. 8, Cook,. May 23 4,000
Ea?t branch of Iveson brook.............| Woodstock.., Geo. B. Cook.. May 23 2,000
Lake county: :
IVEL, oot iiiiieas Pleasant Plains.........- Mrs. J. VanValkenburg..| May 19 30, 00¢
Eﬁedue;'[:rzf::lﬁi?fr ................... Pleasant Plains,......... Mrs, J. VanVelkenberg.. | Mpy 19 20,000
Mtﬁgrnkiewcegunw ........................ ool | Ohos Polerson oo | May 9 8,000
AL R T
West branch Muskegon siver “ ;s;t]scrancan PR Chas. A, Miller.......... May 18 14,000
Montealm county:
k
Wuhb]':l?kcmek Schuuten Spring and Herrie L % gﬂiﬂﬂ ..... ;&” gg 12.%
F. L. Holme! By '
ok o ch F, §. Earle. . May 26 6,000
Pt g
i F. A. Driges ay '
&'ﬁt E;ﬁgdc]re F. A. Briggs May 27 4,000
Sucker creek... T. A. Briges May 27 8,000
Bripgs creek F. A. Brigge. May 27 4,000
Little river, ., ..} C. W. Viving.. May 27 8,000
Tumarack eree Cnto and others......... Sid V. Bullock.. May 27 14,000
Marqnette county:
Horseshoe lake..............ooo 0, Negannee,.....ooevv.nn C L. Sporley.....oooen June 2 g,%
Dead river.. .+ | Ishpeming,. 0. A, Newetd,. vof June 2 14.000
Little lake,.,. .- | Forsythe.... P B Kirkwood. . June % o
Meale lake and tribntaries.............0 oo A, C. Senss...ooooinenne Tune \
Mecosta county: .
Decker ereek.ooennieiienriiiinannnns Milibrook........ T Homer MOrZan.......... g,%
East branch Little Muskegou river. Norton and Martiny. A. R. Strecter.. o
Bingen creek.................... Norton.. Wm. R. Hall... 2000
Pony ereek.. ...l Whentlznd and. Bloomﬁeld Wm. . Hell... -
Sylvester and Tamamcé( §12-cek.. gm]t-gnldand Cate II:‘I J. Rﬁ\s&ﬁ“-- &' 000
Secs. evereeeeenien o | Deerfield.... ... enry TWIng. .. pecnnas ,
%[tsgme?nnr‘if:i.ﬁl. an . G?:en?. . Mich. Fish Commlsswn... June 20 %g.ggg
Little Muskegon river.. Deerfield,, Jas. C. Bovd.. . i
Butts creek, ., Fort.... W. E. Red}ck P
Chippeway creeks, . Fort,., W E Red}ck. e
South branch Ch:ppe,“ay ereck. Fort., .-| . E. Redick. - 8.0
North branch Chippeway creek TFort..o.ocovvvvvnvecnn. | W EC Redickiivoovvesn \
M,i}rod?\?’aglfg;mw DT I OO J. G. Dopaldson.........| July 2 10,000
Newaygo cnunty:
hite river.. :}une g %3,88?)
Rogue river.. June : 87 0c
Rogue river and Duke greck, Junn : o
Rogue river ‘geiow l]}ucﬁoﬁ ]3:2 3 pibetd
Rogue river below Rockfor . e f )
Little south branch Pere Marm Mich. Fish Co June 18 25,000

8
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Ratnbow Trout Plants, 1808 —ConcLupen,

_—

County and name of waters,

Tewn. Depositar. Data.
_ —_—
Qakland county:
é{txor:l:: c‘i’;i‘i{k Ortonville..............1 Albert Marshall. . May 21
Proned. crech Eg;son S.é{. bCarpenter May 21
Lgﬁ;gr'ﬂ%l; Paint’ crak.. Qrion ‘a'l.n.i”O‘xfurd 5 MTUA?:.R;I:‘& " Qﬁ; g;
Thureey, braok. Criou L. A, Haddrill May 21
Huron river..... ... .. I?Jril?n F & fandol ey 2
Huron river ang Pettibone 'cre M:lfg;g ................. g S EEEESI %1{;2 %g
Oseeola county: S N
Middle braneh............. ... Marion............ ..., J. B. Wagoner.......... May 9
Ottaws county:
Crockery ereek.............. .. Several........ ... ... .. H. 8. Harbeck.......... June 3
Schoulcmft county:
Bear river. Will Mueller.,......... . July 2
8t. Clair couuty:
Mooreeke, . Brockway VoA Laey............. May 22
Van Buren county:
Pew Pow river. ... ... Autwerp.....,.......,.. C.F Dey............0. June 1
Woshtenaw county: ’ '
Nol;zg tﬁncﬂ gamg ereek Plttsﬂcld and Ypailaati., | Willard Clawson. .. May 20
Hnr\\'oud'sugreckam creek PpSl ant. C. Sherwood. l\hjr 29
Slony regle o 1ttsﬁald C C. Shcr\-\ond May 2§

Paiut and Fleming creeks

Total

Auguste, ..., 11 awson..
................ Ann Arbor end Ypsilanti C ‘P, Ferris. .

May 29
May 29

Number.

235888

—
[al=Tg T T N

g g3

oo

10,000
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L 3
Rainbow Trout Plants, 1904.
County and uame of walers, Town. Depositor. I Date. Number.
Antrim county:
Nomname................cccoe i i, Forest Home.....,......| Wm. Stenley Gardmer.... 1 May 27 6,000
Allegan county: ' -
Bear creede......... ... ... .. C. N. McDulfee June 21 3,000
John Schultz Spring brook. . John €. Newman .| June 21 1,500
New Salem Spring brogk, ... Thil Leonard............| Juze 21 1,500
Baraga couuty: -
Tarch creek Barnga................. H. C. Stewart...........| June 28 8,000
Falls river L'Anmse........ooooill W. L. Mason.......... June 28 8,000
Barry county:
Highbank “ereck Maple Grove aud others. | C. M. Putpam.... . ..... June 4 4,000
Quaker brook Maple Grove............ C. M. Putham.......... June 4 3,000
Berrien county:
Grey ereek,......oooooiiiii i, Pipestone.., .. [ Calvin Murphy.......... Jung 17 2,000
Braneh ceunty: i
Coldwater river.,,....................... Quincy and others....... | Johu B, Shipman........ ]| June ¢ 4,000
‘Benzie county:
Crystal lake inlet........................ Benzonin,.............. David E. Burns......... | June 24 10,000
Clare eounty: .
Glass ereek. ,,................ ... ... Surrey........... F. F. Grillet, M. D......| June 2 4,000
Johnston ereek tributary of Tohncco ...1 Hattou Geo, W. Grabam........|[ June 2 1,500
Btreams on Secs. 1, 17 an . Surrey . L. F. Leonard.......... June 2 1,500
‘Cheboygnn couuty: .
Burt Inke julet........... e Tusearera.., ........... D. Pifer..............,. June 22 4,500
-Clinton county:
Jennison creek,, Eagle...................| Fred L. Berry.. May 21 2,000
Niles creck.. Eogle................... Geo. M. Kilmer.. May 21 2,000
Cass county:
Dowagine cresis. R Harm!tnn and others..... Fred Phillips............ | Juse 17 6,000
Kinney, Tryone aud Sprmgb Fayne........,.. 8 Mosher. June 17 3,000
Peavine creek,,. . Pokagen... Chns, A. Schmitt.. June 17 2,000
Silver creek.. Silver Creek. . AW, Wares. . Jnne 17 2,000
Broadhurst and Munsey ereeks. Wayne... Chris. A. H}lx.. June 17 3,000
Magiciay lnke Silver creek.. F. H. Codding, . D. 8. | June 17 6,000
Dickinson county:
Craney or East lake...................oofo e G, T. Werline........... July 2 6,000
Eaton county:
Sandstone ereek...................... ... Dneida Fred L. Berry, . Moy 31 2,000
Faber’s ereck H.R. Kent.. Mey 31 1,500
Lawson's, Gallups and Taylors creeks... ... Odeu;a and Delts.. Frank Spencer May 31 4,500
‘Emmet tounby:
Crooked river......,..................... Littlefield and Maple
TOVE. . erninnn, .. W. W. Fairbaien......... | Jnne 22 4,000
Gogebie county: .
Thoyer'sriver........................... Watersmest...... ..., A. D. Johnston....,. July 2 10,000
Bast branel Qubonsgou river, ... .0 0| L A. D, Johnston., July 2 10,000
Graud Traverse count.y -
Boardman river. . Traverse, Garfield and
Mayfield........,..... Ralph 8. Hastings....... June & 20,000
Boardman ereek......,...........,...... Grend ‘Traverse and Kai- *
aska. . ..., G. A. Bingham.......... June 6 20,000
Gmnd Traverse and Wex-
Or . A. Bingham..........| Mny 22 4,000
Paradiss. . De France. June 8 4,000
Paradise e France June 6 §,000
reen Lake ond . Btomp........ May 27 4,000
Houghten eounty:
North brnnch Eim river and lakewood lake, | Elmriver,,............. E. H. Wright....: June 28 8,000
Paintriver...._.................... . Sidnaw and Bates D. D. Randall June 28 8,000
Hillsdale county:
East branch Kalamazoo river.............. Moscow snd Hanover.,. ... G. A Durga............. June 10 4,000
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Rainbow Trout Plants, IQO&.*—‘CONTINUED.

County and name of walers.

Tewn, Depositor, Date. | Number,
Inﬁhmn county: .
nrtagc ereek. .. ...l Stockbridge...........,. H. D. Brown............ June 10 2,000
Sycamare ereck Lansing and others....... | Clarence D. Clark. . May 31 16,000
Isnbelia county:
Wialker creek and Coldwater river Walker und others.,..... John 8. Weideman. June 4 10,000
Pnmirey creek Rolland Newman 8mith,,,....... June 6 ,000
Skunk ¢reck.. Rollang. .. Newman Smith and T.
. Clark. June 6 4,500
Pony ereek. .o Rolland. .. Kewman Smith aud T
dark ..o June 6 4,500
West branch Dineriver. ... .............. Rolland and Millbrook, ... Newm:m Smith and T. .
................. June G 2,000
Duwight ereck,.o.uooniiiiiin e, Rolland and Millbrook. ... Ne\\mnn Smith and T.
................ June 6 4,000
Tonia county:
Flatrbver. ... ..., Otigeo.. ...l C.M. Wise.............. [ June 6 8,000
Edmaonds, Wadden's, Spring Brouk, Cannon |
and Seely arecks. . ............ Obiseo.................. C M Wise..............| June 7 7,500
Smyrnn will pond t: 1but's.r:c i .| G. 0, Bignell.. June 7 2,000
Beeley crock..... G. 0. Bignell,. June 7 4,500
Mill ereck, Joha Wallington. June 8 1,500
Monk's ereek John Wallingtou. .. June 8§ 1,800
Morrison Leke eree John Wallington. .. June 8 1,500
Arnold’s ereck. John Wallington. .. June 8 1,500
Kimbnll cresk, John Wallingten. ..| June 8 1,500
Dickerson ereek.......................... Brinton F, Hall.......... June 8 §,000:
Jackson county:
Homame.....o.ooooieiiiine o, Liberty. Dr. W. E. Merritt........ Jure 4 1, 000:
Van Schoick’s creek Liberty. Dr. W. E. Merrilt. . | Jume 4 4,000
Teaver creek, . Pulaski. Geo. M. Smalley.. June 4 2,000
Nomame.......co..oooovnenee o T C. P. Kennedy, June 4 2,000
Goose oreek, Columbia and Norval. C. E. Noves.... June 2 2,000
Snyder's croek, 8pring Arbor.. Geo. E, Beebe. June 10 2,000
Crouch creek. Summit and lecrtv .. Geo. E. Beebe. .| June 10 4,000¢
No nnme Spring Arbor and obhers.. | Geo. E. Beebe........... June 10 4,000
Kent couniy:
Mill creek Dwight Lydell May 28 16,060
Rogue river.. H. E. Wolcott. .| June 14 6,000
Duke creck.. .. ‘Wm. McCormick.......... June 14 2,000
Kulamazoo county:
Davis ereck,, Kalnmazoo and Pavillien. | Walter Crawford. Juna 1 4,000
Nomme.......................... .. { Portage,....... .| Henry Hobbs.. June 1 2,000
Small streams Aowing into Portage river.... | ... 770 .| Henry Hobbs. June 1 1,500
Clmstead eree. Ialamazoo and others.... | Henry Hobbs June 1 6,000
Axtel creek. . Kulnmazoo . Henry Hebbs June 1 2,000
Burn's ereek. . Coopcr A. C. Gilbert. June 1 2,000
Deming's creck..... Cooper................. A. C, Gilbert, June 1 2,000
Portage creek and tribntavies. . Pnrtagc and Kalamazoo. . | A. C. Gilbert. June 1 6,000
Harper creek............... Sehaoleraft,, P. C. Puccel. ... <. | June 21 1,500
Wells creek.. ...l Schooleraft, . Henry I Allen........... June 21 1,500
Lenawee county:
Eust branch Iveson brock Woodstack Geo. 8. Cook............ June 10 2,000
West branch [veson brook Woodstock Geo. 8. Cook............ June 10 2,000
Iake county: X
Baldwin eveek. ... ..., b L. A. Carpenter.,........ June It 14,000
Pere Mamuette Rwer below Baldwin ereek.. Lnkc and Plensant Plains.. | L. A. Corpenter. June 11 14,000
Pere Marquette river........., . H. C. Crosby. .. June 11 20,600
Middle branch Pere Marquette W. C. Giberson. .. June 20 10,000
Pere Marquette river. ....... Wm. B. Mershen......... June 20 10,000
Tere Marqusste river ang tribatarics
Branch Station and six miles cast. . M. Anderson............ June 30 20, )00
Luce county:
Lake and stresmn fribntaries............... MeMillan............. .. R.C.Bradley........... June 20 4,000
Lapeer county:
Farmer'sereek. ..ol Lepeer................. F. A. Tioker............ Juue 15 4,000
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Rainbow Trowl Plants, 1904, —CoNTINUED.
County and name of waters. Town. Depositor. Date. Number.

Livingston connty: Tadilla, oo F. G. Magshall........... June 10 1,500
E’ll.immsvxi%g ek %’:::r(liflm:nnd Yebster..... | E. M. Jeffery. . .| June 10 4,000
s;;li’bﬁ’ﬁfge‘;;_'j_‘ Marion and Putnam...... E. M Jelfery. ........... June 10 5. 000
M%E:Llllcﬁ'os“::é;k .................. Freesoil.vovereenenonnns Thos. 8. Btephens........ June 1], 4,000
e Tk dributari he A C.Beass.............. June 28 4,000
ﬁgﬂ:sll‘xggi:}:}:blge“geslm {?:J;rnfe """ .. | Chos. L. Sporlcdy .. gunc gg :%

Little lake.. ) Forsythe........o.......| P. B, Kirkwood.......... une ,
Heie Moskog I Hawler......... Moy 28 | 8,000

i ;i iv Decrfield................| Chas. I Hawley ¥ ,
]ﬁls:'.:tlebllgiiﬁe 011; Zi-‘e(éll-:-.-. Deerfield a C‘;ms; E. H_m\:ley .. g[ny 22 i,%
Chippewn creek.............- Fork. }‘}I {i gzz igt .. J#Rg i o
South braneh Chippews ereek. Fork . B. Redick. June 4 4,90
North broch Chlppewn creek Fork. Wk Dodick. June 4 4,000
Butts ereek, . {;ork . E. . June 4 o
%::':gegrgﬁlf Wheatland nnd Brom: g:ﬂz '? g,%
Is';ﬁtlei;{é;il}eek Hinton C. W, Vining.. June 7 2,000
BT o i, Aldrich Tbeum...... | Moy 28 4,000

PIerson, ver s W, Aldrich Tate W4,
%"'“;.ﬂfic%?é‘:kmlcts Wikl o Reyrotds || 5id ¥ Bullock, 0| May 28 | 10,000
S:S;h branch Tine river. . {?hd‘mndd i % g%&flrccdge ‘132: g 8:000
Bt rrver. ...e,rr".s S L, & C. 5. Hard e § | 4000
1";scr§:;[iél'{ér'ée£ Pine. ... ..-1 C. W. Vining . gunc 7 4.%

Tamarack creek . Cntu nnd Winfield....... Frank J. Rosaman....... une K
Wabasis, Schouten, Spring Breok and Her- ¢ Green... Tune 7 6,000
g ey Foreka... A Fom.. Tune 18 3,000
‘E.’i‘!lisgtﬁt';ncr:'gél.c. E. A. Kemp.... June 18 3,000

M%}ki\gul:fv[:l"umw .............. John G. Dondnlson....... | July 1 10,000
TOW TLVET, 441 vev s e neeennnnnssonensins [cinnnenens

R O veesiseeeeseeen el oo, Frank Utley............. June 13 12,000
%ﬁ‘g’ﬁ‘é ;i:grr “Beveral.. .11 F. . Hayward Jume 14 6,900
Rogue iver ad Do ok - Sl o . e, Moy 28 0000

river nbove Rockfor, i
Rggﬁg river below Rockford..... ... diiive i John M. Bermett......... May 28 000

Oulgllfrr:\crll ?'?1]‘]'::“ .................. Milford........coivivans F. S, Hubbell...........| Jnne g 12,3800
Sushabau oreck, ... Independence. , .| B H. Sf,owell..a. gung g 5000
Richmond creek.. g;::g:rfcrd ..... Ic,orf‘n IIltrlnfll:i]:Itll‘lm Jg:e & 4:000
%flg;ﬁr?es ‘to Faint creek Oqurd' Ev;CDIXanl.:““ .. gﬂl:[g 11? é,%
North branch Rogue river................ NoVE eeeeeieaanns C. ¢ Yoerkes......vvnunn ,

1y
Orit;ﬂgég:; ]?Ifl)l\lmCrest. Lake . oovniiiiianns Interior Carl F. Mall............ June 28 4,000
.

O ety b Porter... Jene 12 2,000
s A H ¥ Harbe Jume 13 4,000
e Yivaaorrr e e H F. Harbe Jana 13 | 6,000

b |

Osﬁegfsaeyc orul?m)_r above and below Reed City..| Lincoln and others...... G. M. Drown........... June 20. 12,000

AL James White... June 22 3,000
%%ﬁ:?gnbg:eli I];:?l:.g: Jomes White... June 22 4,500

S ouraren o Black r Dr. Ardiel.. June 24| 8,000
'{'{ill?ucbézﬁs of Black river... Brockwny...... V. A. Lacy.. June 3 6,000
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Rainbow Trout Plants, 1904 —Coxer.upEp.
—_—

Town, * Depesitor. Date.

County and name of waters.
Number,

—_— o — .

Schooleraft county:
Bear river

......... e e W, Muedler L July 1 12,000
Washf.'enmv eaunty:
ruin brook.... ... e Lyndon.... ... .. ... F. G. Marghall... .. ... June 10 1,506
—-——-_w_.__fﬁ_—a_ﬁ___-—____;._.ﬁ___k__ _—
Tobal rainbow trowt fry................. ... .. 714,000
_— S —_ ——

Rainbow Troyt ingerlings, 1904,

Chippewa eounty:
St. Mary's river, Auz. 15 7,000
Aug, 7.

) Mich. Fish Comumission...
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Lake Trowt Plants, 1903.
County and hame of waters. Tawn. Depositor. Date. Number.
Antrim county:
St. Clair lake one of the intermediste ch C. 8. Campbell.... .. ... Aprii 20 10,000
Torchlake.............. ... ... Mich. Fish Commission.. .| April 27 1i¢,000
Allegan county: )
Green lake. Letghton.......: e A M. Hooker........... May 2 6,000
Berrien county:
Paw Paw lake................ e Watervliet....,......... Carmody Bros........... April 28 20,000
- Benzie_county: .
Pearl ke ...... .. ... Almira ... E R Dailer............] April22 10,009
Crystal Jake...........oooo Beveral................. David B. Burns.,.......| April 28 0,
Cass county: )
Big Fisl lake Ebel Bros.............. May 2 i, 000G
Diamond Jake.. A D Baker, .. ... April 30 30,000
Charlevoix county: . i
Walloon lake. .................. ....... [Zorton Day and Melrose. . | Mich. Fish Commission., .. May 4 54,000
Cheboygan ecunty:
DBurt lake... Tuscarora and Burt...,. H. R. Field.. .. | April 25 70,000
Mullett lake.. Several................. Mich. Fish (,nmmmsmu.... April 25 50,000
Grand Traverse county:
Long lake........ ... . ... N e Samuel R, Jewett.. .. ... April 22 10,000
Genesee eounty:
Long lake........ ... Fenton....... ........ E 0 Wood....,....... May 2 14,000
Rillsdale county:
Baw Bees lake Cambria................ Wm. C. Kemp.. Aptil 30 10,000
Cub lake.. ... Woodbridge. . ...| Wm. F. Savage. . April 30 6,000
Crystal lake Somerset. C. B. Freer April 30 ¢,000
Moen lake Somerset.. . Freer. April 30 4,000
Bloomfield. ... . J. M. Swisher April 28 6,000
Bloomfeld.. . . Wm. R. Hall. April 28 10,000
Jackson cmmty
Farwell lake Hanover.. Wells W. Dew.. April 30 6,003
Ackerson lake. Geo. E. Beche.. April 30 10,000
Brill's lake. . Gea, E. Beebe. . April 30 4,000
Gillet's lake,, . e .| Geo. E..Becbe,. April 30 5,000
Big Portage hkc and .| Geo. B. DBeebe.. April 30 20,000
iake.. Gmshke-md annlecn .| Geo. B. Becbe. . April 30 20,000
Vandereook's and Brown' s lake Summit,...... ... .| Geo. E. Beebe April 30 20,000
Kalamazoo county:
Indian lake. Brody and Pavilion......| Frank R. Lemon........ May 2 20,000
Lyon's lake Comstock .1 C. E, Foote..... May 2 1¢,000
Lang Inke Portage.. .| Henry Warup Moy 2 10,000
Qull lake... Ross, Richland and Ba.rry. W. Chipman...... e May 2 32,000
Kent county: . .
Big Wabsis Inke.................. ....... Gratdan................ | C. M. Wise,............ April 28 10,000
Livingston county: .
Potterson lake........... ... oLl Unadilla and Putnam.... | §. Placeway............. April 30 6,000
Silver lake.... Hamburg............... Thos. Jj. Rice. April 30 6,000
Coon lake... Tosco..... Bers Snwdy. .. .. | April 30 8,000
Long lake............cocooiiiiin. L, Genoa. K. 8 B. Holt...........| April 30 10,000
Leelanau county; ‘
len lake.. Glen Arbor and others,..| D. H. Day............. April 22 50,000
Carp lake. Leland............... G. H. Cordes. April 22 50,000
Well‘s lake.. Kassen, ., E. R. Daijley April 22 10,000
Cedar lake.. .. | Elmwood. ..| F. Freidrich.. April 22 10,000
Manitou lake ........................... Leiapd ................. F. Newhall and Son May 2 ,
Mecosta eounty: i
Pine lake. Wheatland.............. Wm. R. Hall........... April 28 4,000
Lake 28.. Sheridan................| . M. Bwisher........... April 28 4,000

-
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Lake Trout Plants, 1808.—CoNCLUDED.

County and name of waters. Town. Depositor. Date, | Number.
Osceola wuuty .
Round lake,. Cedar............... J. A Farnutzer........, April 28 6,060
Roscommon county:
Higgins 1o Several Geo. . Boyd...........| Aprii25 50,000
Van Buren county:
z Eef'liaée...... garry lléra?hley ......... i{ayl 25 8,000
ravel . {1 .. i 10
Rush and Van Auken n lake . A. Palmer.... April 28 10.’%
Washtenaw county: ,
Bruiu lzke.. Linden.............. E. B. Rogems,.......... April 30 6,000
South lake... Liaden,............, Bert Sawdy.......iu.... April 30 10,000
TOERLra s e $30,000

SIXTEENTH REPORT—STATE ¥I SHERfES.
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Lake Trout Plants, 1504,
County and name of waters. Depositor. Date, Namber.
Antrim county: i i
Torchiake.........ooviivivinnnenn... Mich. Fish Commission.. .| May 23
and 25 100,000
Allegan county:
Greenlake.............................. Jerome Weaver.......... May 10 6,000
4
Aleona eaunty: .
Hubbard Inke..............ocovveiennn, Johw Baird.............. Jnne 2 20,000
[T
Bntry county:
Greenlake.................o il
X June 4 20,000
Benzie county:
Pearl lake. .. May 14 10,000
Crystallake.........,... e May 14 30,000
Braneh county: . .
Kenyon lnke. R. L. Roekwell..,....... May $ 6,000
Lowell lake. ... Chns, 8. Fox............ Moy 9 6,000
Clure county: . .
Tewn Line lnkes..........0 ... .......... B F. Wilson.,.......... May 21 6,000
Chehoygan county:
Mullet Inke. . Mich, Fish Commlssmn. ..| May 20 50,000
Burt Inke., J. W, Leslie.. .| May 31 ,
Clinton county: X
Park Inke. . R. H. Loving............ Moy 31 G, 000
Charlevoix county: ' i L.
Walloon lakt Mich. Tish Commission... | May 17 506,000
Cuoss county:
Big Fish lake Lbel Bros... May 11 §,000
Hemlgek lake. . J. D. 8mith.. May 11 6,060
Chippewa county: -
Hulbert Iake........ovoiviioiniinn,.. R. C. Hulbert............ June 18 50,060
Calhoun county:
Nottawaysippi lake. . .......... . ........ Wm. R. Avrend......... May 21 6,000
Dickinson conniy: .
oonlake......................... Armstrong & Kingsford...| June 7 30,000
e Fumee Armstrong & Kingsford...| June 7 30,000
. Hamburg lcke Copeland............. June 7 30,000
Emmet county:
Crooked Jake..............o00i Yoluey Powell.....,..... May 27 30,060
Gogebie county:
tk lake.. A.D. Johnston, June 7 45,000
Loon lnke. . A. . Johnston June 7 30,000
Longnke...................... J. . Moore. ... June 14 15,000
Grand Traverse muntv .
Silver lnke X .| @, A. Brigham........... Moy 19 10,000
k lake.. Whitewater and Milton...| O, J. Smith............. Moy 27 34,000
Gienesee enunty:
Longinke........cooooi i E. 0. Wood............. | May 14 14,000
~
Houghton county: A
Klatt's Inke. .. E. H. Wright..........., June 3 15,000
Long lzke. , E. H, erght. ..ot dnne 3 | 7 15,000
Lake Rowinnd E. H, Wright.. June 3 15,000
Otter lake. . Geo. Williams, , June 3 30,000
Lake Gernid.. Carlos D. Sheiden, JInne 3 15,000
Twelve Miic a ... W. L. Parnell. June 3 15,000
Twinlakes. ...l F. W, Kroll.... June 3 30,000
Hillsdale county:
Cublake.........coiviiiii i, Woodbridge and Cambris. | Wm. F. Savage,......... May 21 6,000
Irun county:
Kidneylnke......._................. Bates....o.oeeeinin)s John Melin,. June 3 30,000
Fortune Chain of Lakes. . A. L. Flewellmg June 6 30,000
Sunset fake........... 1. W. Byems June 7 30,000
H A. Lustheld., June 7 30,000




6 SIXTEENTH REPORT_STATE FISHERIES,

Loke Trout Plants, 1804 —CoNTINUED,

County nnd name of waters. Town. Depositor. Date. Number.
Isabella county:
Stephenson ake..................... ... Vernon..,.............. Jehn B. Tykes May 21 6,000
Jackson county: ' .
Cranberry lake Napoleon............... Geo, E. Becbe. May 16 6,000
Wolf lake.. . .. .. Mapolcon and Grass Lake. | Geo. T, Beebo, May 18 6,000
Portage lake Waterico Geo. E. Reebe. May i6 10,000
Brill'slake,............... Leani Geo. E. Beebe. May 16 6,000
Michigan Center mill pond. Geo. E. Becle. Mey 16 6,000
Gillett's Inke...,.......... (Geo. E. Beebe, May 16 6,000
Ackerson lake. +.| Napoleon. Geo. B, Beebe, .. May 16 4,000
Farwelllake.....,............. 000000 Hanover, . Wells W, Dew May O 6,000
Heut county:
Big Webasis Jake..................... ... C.M. Wise.............,| May 9 10,000
Pine Island lake, ... C. M Wise,.......... oo May 9 5,000
Knlnmazou connty:
Guil lake. , Ross and Richland....... M, M. Shipmen,,........ May ¢ 16,000
Guil lake. . Ross, Richland and Barry. | W. Chipmen. ... .| May © 16,000
Indion leke Brady and Pavillion,..... | Frank R, Lemon May 10 20,000
Keweongw connty: . i -
Lake North, fermerly Lake Lilley.......... Copper Harbor.,........ Judson P. North......... June 38 15,000
Leglanou county;
Glen lake..,.,.......... ... Glen Arbor and others.... | D. W. Doy i May 14 30,000
Carp Inke.. eland G. H. Cordes. ... | May 14 50,000
Wells lnke. .. Koassen. . .. E. R. Dailey. . ... <] May 14 10,000
Cedar lnke............. . Elmwood Frank Freiderich......... May 10 20,0600
Livingston connty:
Patterson dake..........,............. ... Unadilla snd Putnem, ... | Samuel Placewey,....... May 21 6,000
Marquette county:
TFour Lakes, Dewey, Charboneaw, Island and
Johnston. ... Tilden and Republie. ..... Geo. A, Newett. ., ...... June 3 45,000
Fomythe........... . C. Qeass. .. eoo| June 3 15,000
Forsythe. . A. C. Seass. June 3 15,000
s Forsythe. ,, A. C. Senss... June 3 15,000
i ake. ... +o .| Marmquette, , C. E. Bundstrom. June 3 30,000
Chief fake now Trout la Cerriniiiniianen | 4530, .. R. C. Browning... June 7 45,000
Montealm enunty: ’
Basy Inke..., . ... .. .. ini May @ 4,000
Ingram or West Inkes, ini May 9 8,000
Tamareck fake,,.... ... ., ini May 9 6,000
Town Line loke. , Cato and Belvidore ini] Moy 9 6,000
Cowden lake Maple Valley O’Brien Moy 9 6,000
Mackinac county:
Brevoort Inke, ., __.....,,. ... L, Brevoort nd Moran. ..., , Massey Bros............. June 18 50,000
Montmorency county; ~
Wolf lake. ..o Albert.................. H. Peterson,,.........., Mey 25 10,000
Mecosta county: -
Horsehead Inke...................... ... Martiny. .., Euke Percy.....,,...... May 4@ 6,000
] Sheridan. . .| J. M. Swisher.. - May 9 8,600
Wheatiand -~ [ 4. M. Swisher. . .1 May 9 4,000
Wheatland.._,..... ... J. M. Bwisher......_.....| May 9 6,000
New.nygo county: .
Diamond loke........................... Lincoln.,,.............. Capt, W. H. Bigelow. .. .. May 21 10,000
Quakland coeunty:
Sylvan take.........,............ Bloomfield.............. C. I. Standish May 14| 10,000
. Echo lnke. Addison........._... 0. G, W. Pattnn May 14 6,000
Ogemnw county;
Sagelake... .. ... Hill........ooooo.. . Frank Austin............ Mey 23 16,000
dc’ea'nn county: '
Pentwater Inke........................ .. Lentwater........._....| R .M. Montgomery....... | May 27

g
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Loke Trouwt Plants, 1904 —CoNcLupED,

County and pame of waters. Town. Depositor, Date. Number,
Roscommon county; }
Houghtonlake........................ P James White........, .. Moy 25 24,000
8t. Joseph county: .
Oogeyplakc... y ........................ Fabius,.................| E.D. Linsley. ........... May 21 6,000
Van Buren county: '
ﬁuseyrllake........ . Porter.................. John I, Dagley. ..., . Mey 7 10,000
Gravel lake, Porter. . ..} Nathan L, Pitcher. | May 7 16,000
Duck lake Bangor. Goe. Mutehler, .. . Lof May 7 6,000
Rush Inke s B. H. McCnin. .| May 7 6,000
Enple lnke Deeatur C. A, Shaler... May 7 6,000
Cedar lake Porter. . W. A. Cosh. May 7 8,660
North lake Almena, Harry Dramlble May ¥ 6,000
Turkey lak: Pine Grov. Harry Brambley. May i1 LO00
Bruin lake .. Linden. .. ..| E. B. Rogers. ... | May 21 6,000
Portageloke. ... ............. 0000 Dexter................. 1. E. McGregor.......... May 21 10,000
Tetal Lake Troub plants. ... ... 1,647,000
-
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Wall-eyed Pike Plants, 1903,

Wall-eyed Pike Plants, 1903 —ConTinvep.

County and name of waters. Town. Depositor. Date. Number.
¥ n T County and name of waters, - Town, Depositor. Date. Number.
Allegan county: - R . i
Miner lake.............,. ... . . . .. Allegan,,.......... ... C. N. McDuffec.. .. Mey 12 125,000 Genesee county: .
Lalke Sixteen and Middle Inke . 'Trm\hmdge.. C. N. McDuffee. . May 12 125,000 Long lake. . ................ - Fenton,..... .., .. ... .. J Max Davis,."......., May 18 250,000
Emerson lake,....... +.| Trowbridge. . C. N. MeDuffee.. May 12 125,000 Lobdell inke. .. | Argentine, --| Geo. W. Emmons. | May 18 400,000
Buck or Pike lak .| Trowbridge. . C. N. McDuffee., May 12 125,000 Pine lake Fenton. J. Max Davis.. May 18 250,000

ine lake. ... . .. | Gun Plains. . Jo]m H. Madden, May 12 125,000 Long lzke. .. ..{ Fenton. Edwin O, Weod. - Mav 18 400,000
Pickere! luke Wayland . W. Andrews May 13 125,000 Argentine lake -« | Fenton.. J. W._Manton. May 18 400,000
Hill's 1ake, Weyland . W. Andrews Mey I3 124,000 Bavnum lake...... . .0l Fenton.... Levi Barnum. . .. May 1B 125, 000
Doane's lake. Wayland €. W. Andrews Moy 13 125,000
Selkirk lake.. Wayland C. W, Andrews May 13 125,000 Gratiot county: . .

Green lake.. Leighton A. M. Hocker.. May 13 123,000 Pine river. . Dine River..............1 ¢. I. VanDenBergl: May 22 100,000
Rabbitt river hn)ut .1 Heath..... ... | Gillies Bros.... .. May 15 125,000 . Mattison lslee. | Seville.,......... Gager........ May 21 100,000
Base Lane lake......... 0. 0 000 Trowbridge............. Allen Hadden...........[ May I5 210,000

Hillsdale county:

Antrim eounty: Lines lake. . L. W. Pulmer. May 12 300,000
Bix Mile lake. C. 8. Campbeli.......... May 13 250,000 ~ Daw Bees lnke. Wm. C. Kem May 12 150,000
Bowers Inke, . C. 8. Crmnplell... .oof May 13 125,000 Adams lake. ... Marvin 13 Hall May 12 150,000
Lake St. Clair.. B.mks C. S Cnmpbell ... | May 13 125,000 Lake Pleasant. .. . .| Marvin B H May 12 150,000
Grass lake Kearney O, W, Kibby........... May 13 250,000 Duck Inke. ., .. F - | H. L. Bishop .| Moy 13 150, 000

H. L. Bishep........... May 13 300,000

Barry count )

Barlow 11.:3.; Fred 0. Btokoe..........| May i1 125,000 lonin county:

Douds lake. R. Paneoast. | May 11 125,000 Magon's Inke............. ... . ... ... Boston.....o...ooooo.... J. Wallington,,...... ... May 9 200,000

Middle Inke ¥ R Panconst.. May 11 125,000 Hulin pond,. . ...| Boston.. ... | I Wallington. . .o May 9 50,800

Gun lpke... .. . I, Hendershott, Moy 11 250,000 Grand and Lookmg ‘Glass rivers, Portland. ... | Grant 3. Morse.. Mey 18 500,000

Barryville pond. arlctnn Archic Soules. .. May 11 125,000 Flat river. .. Otisco A, Mummer. May 21 150,000

Pine lake..... .. ««. | Prairieville. Ed, J. Anderson.. .| May i2 125,000 Lowell -Electric Tight pond Keen and Obiseo. NS Gomptun May 21 100,000

Culver lake.,................ 0.0 Johnstown. . J. € Baylev.............| May (3 150,000 Flat river.. <. | Otisea,.......... | G. O. Bignell. . .| May 21 100, 000
Smyrnn Grist Mill pund .................. Qtisco. Rostan Skcllengur ....... May 21 30,000

Berrien county: . .

St. Joe river.... Mich, Fish Commission... | May 13 300,000 Ingham county: A

Murphy's ke M. Q. Becker........... May 15 125,000 owe lake, ... StoekLridge,............ C. M. Lowe............. May 15 150,000

Benzie county: Jackson county: i ‘

" Crystal lake Several................. David E, Bums .| May 18 200,000 Gillett's lake.......... Leoni,, Geo. L. Decbe May 12 140, 000
Peari lake.. Almira. ... L L. RR. Dailey,, ceeees] May 12 200,000 Farwell lake..... Hano Welis W. Dew. . May 12 300,800

Vandercook's lake. Summit Geo. E. Beebe. . May 12. 150,000

Brench county: . Spring Arbor lake. Sprin Geo, E. Decbe. . May 12 150,000
Coldwnter lake.......................... Ovid................... Jnhu B Shlpman..... e » 300,000 Ackerson lake., Napoleon............... Geo. E. Beebe.. May 12 150,000
Kenyon leke,.,,............ .00 Sherwood............... Chas. %. Fox...... 150,060 Big Portage lak Henrlette and Waterloo..| Geo, E. Bocbe . May 12 150,000

Brill's Inke.. . (21,7 R Geo. E. Becbe, . May i2 150,000

Cass eountby: . Cranherry luke ................. o -] Napoleon............... Geo. E. Teehe Moy 12 12¢,000

Kirk Inke............. ... Penn and ]\e\\berg ...... H. 8. May 15 150,000 .
Robbins luke........ .. | Porter.. --] E. D, May 15 225,000 Kalamazoo eounty:
Lu,Gmnge Mill Pond. LaGrange.. A N. May 15 150,000 Gourd Neck lske.. -+ | Portage.. «] John A, Pyl........... May 13 150,000
Btone lnke.. LaGmnge AN May 15 300,000 Long lake.. Pnrtage and Prviflion. | 1A VnnBochovE .o May 13 175,000
Birch lake. . Porter, . AN | May 15 150,000 Crooked lake.. L COren Harris.,, .- | May 13 150,000
Dismond Inkc. .. | Penn. -] AN Armstmng'.. I PR 420,006 Pretty lake............... oo Texas,. ..ol Amos Davis.ooovovoooo.. Moy 13 150,006
Driscol Iake.........................0" Newberg................ Tobias Meyers. .. N PSS 270,000

Kent county:

Calhoun county: Serom Jnke. . Oskfield................ Alonzo Griswold......... | May 15 125,000
Knlamazoo pond...................... Marengo., -v..| C. W, Pierce,... 300,000 Camp lake: Sparta... .. C. Datling. . .. [ May 13 125,000
Upper and lower Brace iaku.. -+ | Fredonin and Eekford. . | Enrl L. Holmes. . 00,000 Grand river. Grand Rapids, D\ught Lydell. . o May 12, 250,000
Nottawages lake.. .. Tekonsha, Wm., R. Aurand. 180,006 Lambertson’s lak: Grand Rapids. Mich. Fish Commission.., May 12 375,000

hornapple river Caledonia.. W. E. Ly Barker.. May 11 260,000

Clare county: ) Grand river.........o. oo S Chas. B. Kelsey, May 7 400,000
Budd lake....................... .l Hayes......oooonns, E F Wikon............ May 21 104,000 Pond on Flat ri Yergennes, .. 4. A, Mattern..., Moy 21 180,000

Chebovgan county: . . Kalkaskn county:

French Tarm fake....................... Cheboygan,,, C. R. Harris............. | Moy 19 200,000 Cold Springs E. A. Bates, May 13 100,006
Excelsior John Avery. -] May 19 100, 000
Emmet county: -
Crecked lake.,..,................ Littlefield. J. G, Carpenter... .| May 19 200,000 Livingston county: b
Carp Itke. ... .| R. E. MaeDuf, Jr.... .. Moy 19 200,000 Portage lake..................... .| Putnam® s.nd others......| L. D. Alley.... May 12 150,000
Ceeil Inke W, E. Robinson......... Mey 19 200,000 Big Whitmore lake.. Hamburg. , AP .| L. D. Alley.. May 12 150,000
i Little Wlute Wood lake, . . Hamburg L. D, Alley.. Moy 12 150,000

Eaton county: Cedar lake..,.......... - | Mavion.. Bert Bawdy.. Moy 15 A, 000

Narrow Inke.. ... ... e W. T. Eaba............ May 11 250,000 Wasson lke... ., «| Tosco., Bert Sawdy.. May 15 80,900
Williaxsville lake ... Uncditla... Bert Sawdy.. May 15 o0, 000

. rewen lake Unadiila.. Bert Snv.-dK.. May 15 00,000

Fred D. Curtis.......... Moy I3 250,000 Ore lake..... GmenO&kundHnm Clark.. May 16 500,000

Fred D. Curtis. .o-| May 13 250,000 Crooked lake Genoa......,,.... . Joe Hugger.. May 16 250,006

0. Von Tassel,, ...} May 13 250,000 Long iake. . Genon... K. 8. B Holt.. May 16 260,000

W. W. Brower.......... May 19 100, 006 Bidwel] Inke.. Brighton. B T. Hyne.. ... | May 16 150,000

Island lake. Hamburg LG Almnndmger .| May 16 300,000

Silver lake.... Hamburg..............0 Thes. J. Rige........... May 20 300,000
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Wall-eyed Pike Plants, 1903.—CoxcLUDED,

Wall-eyed Pike Plants, 1904

County and name of waters, Town. Depesitor. Date. | Number. County and name of waters, Town. Depos'itor. Date. | Nuwber,
D S B ——
~LeeIamJ.h| tounty; @ " i oth ” 5
len en Arbor and others.. ay 1 330,000 Allegan county: .
e, Mey 12 | 30’000 Groen Tk ... oo, Moy 21 F 1.9
Solon and Centreville, . May 29 250,000 Doanes creek M ¥ 21 100000
Pickerel Inke. Mny 23 100’000
Lenawee county: Emerson Inke. . Mny 23 100, 000
Devils Inke..........,... ... | Rellin,...,.o.. Hampton and Kimball,, Mey 13 450,000 Buck or Pike lal Maw 23 100000
Roliin Mi!l pond Rellin,......,.00 0000 F. W. Bowen | May 13 150,000 Miner lake.......,.,... May 23 100 000
Lake 16 and Middle lake. . ok .- J'uny 3 g
Montealm county: Otsego mill pond....,. e N R Lot . Jun: 7 75.000
Basslake.... ... ..., .. -+ Belvidere.... ... ... €. W. Viuing. . May 14 125,000 Schnauble lake. . ' | Tune 7 60,000
Town Line {ake. . .. .| € W Vinjng May 14 125,000 Pine Creek mill pond. - 0. . P k Jone 7 150°000
Tamarack lake. o f Cate, .o -+ | C. W. Vining, May 14 123,000 Pike lake.......... .« | Trowbridge, . «| d. L. Pike........ .]u:e : oo
Six lakes. . . C. W. Vining May 14 | 195000 Joseph Smith pond, -+ Valley... T’“E Sirothor Jme 8| 120000
Bnldwin and Menoke ]akes . Eurckn B A Kemp. May 14 125,000 Miner lake....... +o| Allegan,.. 1ok ngi - June § 90000
Ziegenfus lake,, ... ... .| Belviders. . E A Kemp. May 14 1000 Minkler Jake +| Trowbridge............. . H. Kent.... .
Crysi.-\l l[nkeh e grystul Loke. . gegV'Q: Soul Rgay l? 50.88(0) -
est or Inghamn lakes........... 07000 Pine. o o . xnmg. oy 2 150, Anirim county: .
Long and Trufants lak -] W Yiniog. May 21 75,000 nrh:wer lake, oo e Helena.....,........... W, Amesson.i......... June 4 120,000
Big and Little anmerl C. W, \Immg oo May 21 150,000
Goneden lake. G W Tinng.cooooo | My 2175000 g e A 28N TandBE......... John Baitd.............. Moy 25 450,000
Heeia sounty James Wright.. May 12 | 250,000 '
ekegon tiver. .. Green ames Wright, ... .. ., . ay 1 250, Barry county: .
Clear Zake, .../ LW Morton, . My 12 0,000 Fioe loke. . Win M. Frey oo Moy 21 210,000
Gun lake dershott, May 23 | 175,000
Missaukee county: Sprmg,g D. I. Hendershott........ y ,
Muskrat lake... ... Reeder, Lake and Caldwell| Geo, W, Wood May 19| 200,000 Gun, lake Yankee Sprin R. L Hendorshott....... Moy 23 200,000
Lake Missaukes. .| Resder, Take and Galdtwell |- Orville Donnis Mey 16 | 2007000 Weyley lake. . 9:;‘;;%5:,’,?: Jg‘ﬁ’n‘lﬁ Sholp Juoe 8 | 130 009
Leke Sapphire,....... [ Lake..,......... . Orville Dennis, , . Mny 18 100,000 ]5:;: 11:5{(: .. Woodlang - D. S. Bngland. . May 23 75,000
Muskegon county: B . _
Lake Harbor........,....... Norton,. .. Jo L YanPelt............| May 15 250,000 B%;l:gesgulﬂg ........................ Girard. . E. F. Sinclair,...........| Moy 20 150, 000
Mn.sun county: ! ~ . .
Basslake......................... .. . Town17................| P E. Pray &Bon._...... May 16 125,000 2 Beﬁzltfnfioilr?lfg: ........................... Lake..oovenenononon Darid E, Burgs.......... May 23 250,000
O ey Tike Orion Assesbly R b ‘
aue Orion. oo on. Al e rion Assezbly Re- Betrien county: B May 24 150,000
............. 450,000 Paw Pow lake Canmody Bros. ., ... Y !
Bjg lake.,..... e i PP .?us J Hubbard, . - 250,000 t. Joseph river Mich. Fish Commissign.... | May 24 480,000
W:lt]llu]d 1l::.ke o m & V“}’oiy‘lhssell . 500,000
Echo loke -+ | Addisgn, ...,,. - eo, nton . , Baraga county:
Loon lake, 00 v *+| Hich. Fisl, Commisson... [ May 19 | 200000 "Lake One or Theee or South Iuke. T. 48, R. 31 E. . Yoo Phoeran..... June 10| 140,000
Austin or Moor's lnke. .| M +| F. 8. Hubbell,. - | May 20 250,000 Lake Two or Lake Geurge U Harm ?:S ifert.... | June 10 100°009
Buckhorn lnke. ., .. . .+{ Rose,...., +| F. 8. Hubbell May 20 2500, 000 , e leke. Eell':l)'unn . Seifert.. Tone 10 1007000
White lake,.... . . i F. 8, Hubbell,, . May 20 250,000 Bella [ake. WL :Iunc 10 100000
Indian Garden lake. -| Milford., H. 0. Ruggles. . May 20 250,000 Burnt Plains Fand 201 B W Juge 10 100,000
Jokewey Inke,., ... [ 00T .| White lnke C. E. Ruggles. . «v| May 20 250,000 Lake Agnssiz T 49R 82 Secs. 1 and 27 June 10 | 80 000
Upper end Lower Pettibone lakes. . | .| Highinnd, . s F. 8. Hnbbell....., [’ Mey 20 250,000 Sprucenke..... .. ...l T.49R. 32 Becs. 26 an !
Oceanr county: : ‘ Cheboygen county:
Pentwater Iike .......................... Pentwater..,, ..., ... R. M, Montgomery. ..., .. May 16 125,000 Eurﬁakeuk f{%;t;‘,a:d Tuscarore....... jrbag.gugﬁrm ﬁg %3 gﬁg:%
Oscenln county g&:f:g}:ské : Tuseatora end Burt,.....| & R, Feld. . ... . “MJEY %3 3(50,000
Center Jake. . Bherman.........,...... CAler..........._.. Mey 19 140,000 Mullett Inice. Burt..... Clerence J. Rumsey oy 23 50,000
Yan Buren county: unty: D
Yan Auken lake. ..., ... .. Bangor............... .. Jeremjah Walker May 15 125,000 ca;&éfﬁ lake. . Penn and vabcrg H. 3 Eﬁ;" %}“Y %g'\ ;%’%
Silver lake, . ... Columbja. - 0. C. Eagan. May 15 | 200,000 : Driscol? lake. Newberg, ... | Tobiag Meyors Moy 20 | 150’ oag
Saddle Icke, Columbia.. , 0. C. Tapan. .. May 15 200,000 Dilley lake. . Newberg. J M. Wiltsie, Mll]f = 180708
Hersey Inke. Dorter..,... R. W, Mitchell May 13 150,000 Robins lake. . Porber.................. E, D. Stoner, , ay 50 a0
Cednr lake,,. ... . Torter.. C.F. Day.. Mey 13 | * 300,000 Dieménd lske La Gronge and obhers AN Armstmng Mer 21 300000
Grovel or Bound iaks T Poter: IR Woed ey 130 210000 Tndinn laks. .. Siivor Groek.. | B Lewis....... Moy 28 | 100 000
Bankson loke...,,..... .0 [ Porter.....,... ... " Geo. Showers. ., ... . May 13 150,000 Plensant lake. Ontwa,.... - | Henry Andrus. 2y 100
Eagle lake,, ., Ontwa,,, .| Benj, L. Turner. ... May 28 00,
Woshtenaw eounty: Hyke’s lake., -+« | Marcellus C. H. Waterstrodi..._. . %\J{[w 223 }88 '888
Huron river. L. D. Alloy. May 12 | 150,000 Big Fish lake........ N Ebel Bros,........ ol ey B8 1007000
Cavﬂnnugh la] A. R. Welch. May 12 , 000 Ezst Saddiebag Inke.. ... | Cass. Ebel Ems‘. - Mny o 100'008
Half Moon lake. J. H. Cooke, . May 12 150,600 West Saddlebsg lake.. Lhel P My o3 100,000
outh Jake. . Bert Bawdy. . | May 15 90,000 Little Fish lake.. Ebel r‘us.h. June 7 75,000
.Toshn inke, F. G. Marshall, v May 15 150,000 ) Long lake. . Porter, L L Hjtchwck JU“B 5 75000
Bruin lake,. 10010 PRSI F. G Marshall. 000 | May 15 | 1507000 Baldwin iake.. Porter. L. L Hitchoock......... une '
Wexford county: - Clinton county:
e . : Wm. H. Cook.. May 23 200,000
Big Clam lake...................., ... Selma and Cherry Grove. . N.V. Gerrl‘sh ............ May ¢ 200, 000 gﬁilk: }:Eg R H. Lov:m; May 26 300, 000
Chatevoix_county: May 19 260 000
Branch lake,. Albn Brooks..........,. ay s
Wrnllgon and Tong Takee. G R, &I R R. Co.....! June 1p 375,000




72 BIXTEENTH REPORT—STATE FISHERIES.

Wall-eyed Pike Plants, 1904.—CoNTinuD,

County and name of waters,

Depositor. Date. Number,
_— —_— I e iy S
Chippewa conuty: -
S Mary's eiver. Mich, Fish Commission...| June 14 [ 1,150,000

Clare county:
Dock und Tom lake,

ingle luke, .. ottt | Surrey, L D. W. Holiand.......... May 23 75,000
Shingle lake.,, J. B. Domt, May 25 125,000
Lake George. J. B, Borst.. May 23 125,000
Bangs lake. . Winfield Cowles. . May 25 , 000
McWatty lake. Edmung Bailey.. Moy 25 150,000
Budd | George J. Cummins May 25 240), 000

Garfield.... Thos. Maltby..,,. ). May 25 300,000
Calhoun county;
Bristol Iake.................. Jolmstewn.... ..., .. ... Jo A, Parrott. ..., ... May 21 210,000
Garfield loke, Convis... F. H, Gage,... | May 21 ,00¢
Clear lake. , . Penfield. .. --+| Bert Granger, .. May 21 125,000
Hart's lake,......, /[0 Battle creek. ... 00000 E. L. Forbush, May 21 125,000
Dickins_nn eounty:
Archibald laks, _ Breitung. ... ... E. A Croll June 14 150, 000
Hamilton lakes Waucedsh, .../ [7] 00! Burt Jones. June 14 150,000
Emnmet county:
Grooked river.....,..... Littlefield and Maple river. W. W. Fairbairn. ... May 19 125,000
Carp Iake Carp Lake,............. R. E.'McDufl, Jr.... May 19 150,000
Faton county: -
Snddlebqg lnke May 23 100,000
rand river......,.. May 23 150, 000
Gogebic county:
Tomorack iake, ... ... Watersmeet.,...., ... .. J.R. Moove............ Jung 14 150,000
Crooked Inke...., . 00/ /TT Wetersmeet,,. ... . A. D. Johnton,.... [ " June 14 150,000
Grond Traverse county ’
Brewstor lko.....C0. R. B. DeFrance.... May 10 100,000
Long lske. ... Long Lake Mts. Warren Nen]. . May 19 125,000
Hogsback lnke East Bay,. . Barnes.. .. May 19 000
Fife lzke. ... Fife Lake, . W. Brower, May 23 125,000
Long lnke. Long Lake C. R, Wait. May 26 250,000
Rennje lak it Bay,... J. R. Paige.. May 26 125,000
Eik Inke... Whitewater, . . Q. J. Smith.. Moy 26 200,000
Sitver lako........ I Blaiv and Garfield,. G. A. Brigham June 3 ,000
Gratlod county:
Pine river................o. Pine River....,..... C. F. Van Den Bergh ... | May 25 200,000
Gladwin county:
MeGilvery fake...............,...... Sage E. Eldredge............. Mhy 25 210,000
Genesee county: ‘ ~
Long lake Fenton. . J. Max Davis, 300,000
Pine Inke... .. Fenton. J. Max Davis, 300,000
Barnum lake,,. .. 0T Fenton...., ... Levi Baraum, ., ... .. 150,000
Hillsdale couuty: .
‘o lukes called Cobb lakes.,.,. eeeaen ] Belpion, . L Omegn Portland Cement
................. . 240, 000
Band jake...... Fayeite.,......,,. Frank Thorpe. . 150,000
Long lake. Reading .. - 001" E. 1. Van Sickle 180,000
Cub lake. ... ... . . ‘Woodbridge end Cambria. | Wi, £ Savage.. 240,000

H&i)ughf.on Icola;nty: P

ortage Inke.., .., .. ..., .. orfage.......,....,,... 100,
Thirteen Mile laka., Adam%.. 100,%
Obenbofl’s lake. .. Adams, . 100,000
Yroze’s lake.., L0011 Adama 100,000

e Evo,. Adams, , . 100,000
Harris Inke. Elm River , 000
i lakes...... DI River, June 10 100,000

Iron connty: )
Holmes Jake Crystal Falls, ..., .. + | Armstrongend Kingsford. | June 14 150,000
Deer lekes Crystal Falle,...." .0 7" strong and Kingsford. | June 14 150,000

Ionia county:

Walt_er'slpcnd... Beston........ ..., .. John Wallington., May 21 100,000
Morrison's Inke,. ston. John Wallington May 21 100,000
Morrison's lake. . 75,000

X Boston. .. John Wallington May 21

SIXTEENTH REPORT—STATE FISHERIES. 73
Wall-eyed Pike Plants, 1904.~CONTINUED,
. :
County and name of waters. Town. Depositor, Date. Rumber.
D e g Ctimued: John Wallington, Mey 21 | 100,000
Puels gond John Wallington May 21 73.%
Tt v Otaces . 0. igoef Moy 25 | 200,000
giat m%rthIpond Otsego........... Rostan Skellenger. . May 25 ,
myrna Gris
e e Stockbridge............. F. G. Marshall.......... May 25 1 150,000
we lake, ..o

Tosco caunty: i . Frank Duplantz.... May 23 180,000
ﬂur& laklck g}:iﬁg:{g PFrank Duplantz..,. May 23 180,000

ndon lnke

T Wolls W. Dew..........| May 20 | 180,600
Farwell lake................. G:o‘ Dongln Moy 2o }ggggg
L pher Sendstone FEQ Geo. Douglass., .{ May 20 180,000
(l}'?ﬁvi:'s{i:ﬂsemne e A E, Clement..........| Moy 21 y
lett's laxe.........,

Kalkaskn county: . -

Masistee lake. Cold oeings end B | Bates............| May 19 | 200,000

Grass lake........ooiiiiiiiiiiee L Cold Springs and Ex- B A Bates.....a....ﬂ.. May 19 125,000
F. 5. Behon T. H.

Loss Jake..........cooiiiiiiiii “Glnvm?..?.. nn LR ey 5 400,000

Hent county: A. C. House............ May 231 200,000
%‘ckerel llal-:e: ........................... b Gy Houee o %}ny %g ggg'ggg

ornapple river,....... ... ... ...  Darker. w :
g-’f‘m{ }ltieEwnn and Campau lake. . .)'Ec:;?; C]I:I}n % nrlﬁcr.. ﬁ:g 1 '%g
itver lake................. L 3o H. Burker.. ,
Pt 8‘1}3(1;1%.00‘:{: John H. Barker.. June é Qgg'%
Grocked lake. Grand Rapids.. Dwight Lydell.......... June 225,000
Grand river Grond Rapids.. Grond Rapide R. R. Co.| June 4 25,000
feeds loke Qukfield....... Alongo Grisweld.........| June 6 9.000
Roram ke Dalkfield, ... | Alonzo Griswold......... | June 6 o
%uind ilaklf Gratton,, eeeevees COM Wisteuuueen . | May 25 .

ubsis lake..

e e e J. H. Munson........... May 21 300,000
Long Taiip P02 em e %g:t'l:geu.nd Pavilfion...{ T. K. Van Bochove. I]:{n,y %{ igg,ggg
Madgi o and Big Gourdneck lgke... Portage...............,. ]3‘1-c]d3 \Eebllzp{é.... .. M:fr a 100:000
Hug.sﬁead or Little Gourdneck lake.. gﬁho?lngngt.. .. ]}:‘i ];I Pr:rnl_v. . ey o T o
ll"ﬂotterl"sklgke... ) Ch:iig:tgn:r. vvveviUU0 Morris Roof ... May 28 125,000

ng lal

Liylngston, sounty: Jas. H. Cooke May 21 150,000
Tetnan tke F G Hgss Nay 26 | 150000

eterson fake. .. 2 ot Mozshual ; .
i R Hambore G. T. Almendin May 25 | 500000
slan

L oty gD W Day.....o May 19 400,000
Gocnc ks %ﬁvﬁ;&? . f“.]fi. Othm Relph H. Hnstings,..... May 26| 200,000

ar

Lanios? l‘ﬁgentr: Hadley and Brandon....| C. F. Profrock.......... Mn,y‘ 26 150,000

Megon Spunta: i illip Weaver.......... May 26 210,000
%achelln; feke orTurtie lake. %ﬂ?&dﬂﬁ E].“}El.pl’rng’ and Sors..,.| May 27 ° 200,000

nas lake,,.

Mykegon, sounty: Monta F. D, Pryor.,oo........| May 27 200,000

ite lake, ... e gUC. .., ... . D, Pry . 1807000
Eﬁi]tifliﬁlgf fakee formerly called Duck jske. .. Fxl-uitlnn]tz 11-17 and 11-18 JthB Rk.[ JE'S@?_"_'. ﬁiﬂi’ gg %m,%g
Big Biue lake ; Euu ake... .. i B D Mo on--. | ey 2 e

gelaton, ... . D. 330060
E?(lé lﬁﬁﬁbor Norton................. Joho, L. Vun Pelt,......| May 27 )

Missnukeet T“l](nty: Reeder, Lake and Caldsweil Geo. W. Wood.. R{iy %3 400,000
ﬂllsk:l‘l-l!issl;uie'é“ RV Caldwell................ Qrville Dennis Mn.; x 400:000
Lukg Sapphire (Sec. Ten Lake).,.........j Lake., .\ ouuoooo ool Orville Dennis...........

10




74 SIXTEENTH REPORT—STATHE FISHERIES,

Wall—eyed Pike Plants, 1804 —Conmixurp.
_—

County ond name of waters,

—_

Marquatie county:

Depositar.,

e Lavrie........., . . Bobert D. Kyle.,....... June 10 200, 000
Chief ar Trout lake. R. C. Browning.._ .. v | June 14 150,000
Michigamme lake.., . 77 .. E. W. MocPherrsn, .|| " June 19 , 000
Four Inkes—Dewey, Charboneau, Isly
fohmston LT Tiden and Repute, Geo. 4. Newstt......... June 19 200,000
Mackinac county:
Duell's ke, < | Newton.; Simmons Lumber Co. . .. June 13 150,000
Big Dollor lake. /111117 Hendricks,., . /71" 1. G. Donsldsor:.,, .. ... June 13 150,000
Mecosta county: -
Qloar dnke . . Colfax..... ..., .. .. F. W. Joslin.., May 19 150,000
Bissell's !sze +.| Hinton C. W. Vinip May 25 75,000
Perch lake, |00 Morton, .. John Miller. .. June 9 75,000
Clenr or Fleasant.. Magtiny, . Miss Rachael Lew June ¢ 75,000
Munger iske. . .. Fork. . T W, E. Redick..... Juze 9 90,000
Perch lake,, ... Morton..,, . . 11T John Miller, . ., | June 9 75,000
Muskegon river.. TeEN.L L, Mich. Fish commi -1 June 9 80,000
Mud lake Grant ., C. B. Fuqua,,... .., < June 9 , 000
DEY lake i C. B. Foqua, ... <ol June @ 180,000
Moatealm coun
Six lnkes, . C.w. Viaing........... Moy 25 75,000
Tamarack. . .. L Cw, Vining, .. May 325 75,000
West or Ingram lake. [ '0" ine, -+ | G W. Vining. |, .w.-| May 25 75,000
Big and Little Bri . - W Vining,, 10000 Moy 25 75,000
Twin lakes C. W. Vining.. . [/ May 25 75,000
eer lake Kemp....,. ... Moy 25 200,000
Bess lake C. Hoover,.... . [/ May 25 1 % ,000
Laon lnke ---| W. H. Everest.. June § 6C,000
Crystal lake .. .| Geo. W. Soule. . Jume 6 90,000
Holland loke, -2/ 1200 A, N. Russell. [, ))"" June §- 60,000
Newaygo county: .
Pickerel lake"0., .., Homs.... ., H. Toucray............. May 26 200,000
iamond Iake. -{ Lincoln Capt, W. W, Bigelow,.., Moy 6 ,000
Crystal lake.... 0011 Shermsn. ... - Johr Mayo.,, ... May 28 150,000
Oukland county:
Lake Qrion, . Orion...,........... A. L. Patker...,.,... ... Mey 23 300,000
Long lake, . v Rose.., )] Wallgee Beeker. My 24 150,000
Buckel's lak. L[/ /711TT Groveland, . Jay K. Tindsll. . May 24 150,000
Srlvan lake, 01T Bloomfield. . C. D. Standish. ... May 24 , 000
Doeer ke, [0 -+« | Independenco. . Oliver N. Gardaer. « | May 94 300,000
Coss Ik, 00000 +++| West Bloomfield. B egeat,,.... .| May 25 ,000
Jakeway lake. .. ) " White Lake, ... Don A. Tnkewey --| May 25 150,000
Behoolmarsh [ele . Brandon. ,, oo | COA, Flagler,, "’ .« | May 26 ,000
Lawrence Inke. . -+ Brandon._, . (00t AA, Zimmerman., | | May 28 150, 600
Sibver lake, .. ../ e Waterford, . . sessnevooant Mich, Fish Commigsion. , . May 28 000
Oceanc county;
Pentwater lake... .., . . seeeeseeweoo Pontwater, .., R. M. Montgomery, ,, .. .. Moy 27 200,000
Crystal lnke.,,, . )" [P b C. L. Churehill,,,. 7 " May 27 100,000
Ogemew caunty:
Sagelake. .. [, .. .. il : Fraak Austin...,., .. ... May 23 130,000
Ecﬁvard's lake, Edwards, _, ++ | John Tolfree, <o | May 23 150,000
Sidaey lake. ., West Bronch, ... 0000 Joha Teifree. May 23 150,000
apo lake. . West Branch..., ' """ John Tolfren. May 23 150, 000
Clear lake, .. Richland, .. [ )/ 7000 George Eyme May 25 150,000
Ottewn coumty:
Spring lake. .o Spring Lake,......,. ... B. M. 8mith,......... ... June 2 120,000
Oscenln county: -
Greggslnke.............. -+ | Sherman,,......... ... .. JohﬂEggle.............. May 10 50,000
................. W, Weaver & Bon May 19 200,000
seresee-o. | Bimey Dutton.. May 23 300,
Ontonagon county:
® Gogebic, " Severa] G. A, Berglang, .. June 10 300,000
Six Mile Inke. .. \" 111 James E. Rower, Juae 10 104, 000

SIXTEENTH REPORT—STATE FISHERIES. 75
Wall-eyed Pike Plants, 1 904.—CoN¢cLUDED.
i ‘umber .
County and name of waters. Town, Depaositor, Date, | Kumher
Ressommon souaty: Tollree....vui.. | May 23 150,000
'slake......ooiiiiii e, Nester. ., Joha A. Tollre: 1500
Clear b e o rzrmn e Nester N Miy 25 | 150,
St'T{ﬁ];}slofEﬁey.: ......................... Shermen.........,. ggrt:]“ Pagels.. R %}:ﬁ 21 %%
T lperauion 1| White Pigéoa, Tuther 0. Giror May 2 | 10000
""" - i i LR, son.. . .- f
oy Wiite P B, Linsiow. 1111100 Moy 30| 300.000
: : 50,000
e ke, Millington............... R. E. Shermans, ......... May 23| 1
Yau Buren county: . Moy 21 260,000
thlske, ... LR T PP, iay o1 340000
glu-;vt:l ot Ronad lake.. ..., . ... . 0 /7" Porter.. . Mo 2 230000
Silver lake........ ... ... . 0T Columbia, Mo 2 520000
Saddle ke .11 -+ | Columbis. . Moy 24| a0.00
Munson lake. . +-+ | Columbia. ... . . Moy 24 2650'000
Seott lnke. ... I_C.ﬂlumbm and Arlington. . Moy 100.000
Baker's lnke: QWTenee. ........,...,. . o
L:keer[;)r; ...................... PawbPaw._........ ... Ln;;t%{n. Summcr = Moy 24 150'%
Pew Paw,.............. W, Kirkwood.......... May 24 250,
210,000
. . MeGregor Moy 21 '
......... % G. Marshall. May 25 igg,g%
Lyndon,... . /[0 F. G. Marshall. oo | May 2 150,000
Joslin lske....,. ... .. 00 Lynden..,, . 00000 F. G, Mamhall........... May '
0 A T :

Wexford county: Tokn Tgglo. ... ... 100,000
Stone Ledpe Iake. ..., . Clam Tgke.... NG. & va:gx‘rish.. - }gg.%
A T Clyde McNit+.- 129,900
Round lake.. .., Civde Modtr 100000
Witguﬁﬁhke’ Clydo MeNitt .

39,675,000




76 SIXTEENTH REPORT-—STATH FISHERIES,

Small Mouwth Rags Plants, 1908,

{ounty and name of waters. Town, Depositor, Date,
—_—— e
Barry county: :

Gunlake Yankee Springs,...... ... A, A, Anderson May 23

Pine lake, .. Prairieville. ,, -t John T. Shelp_ May 26

Pine lake, 1111 Prairievilla, 100" ... | Bd. J. Anderson. . Mey 26
Cags eaunty:

Cable loke.... ..., o] Bilver ereek, ..., . . Jas. Harley, ..., .., .. May 23

Cool's Jake. | Wayne aohn Crawford | May 23

Croukedlake............. ............. Keeler,,..... .. [107" ardey............ .. May 23

Calhoun county:
" Bt Mary's lake,

Jagkson county:

.......................... Pennfield,.... .. . F. Yannocker...... ... May 26

farda e, . Columbia, . Thos. H, Williams. .. , ... May 26
rill's kake, , . -+ | Looni.,. Geo. E. Deebe. o June 17
Ackerson lake.. .. Napoleon.. [ ! Geo. E. Beebe.. ... " June 17

Kalamazoo county:

aw Paw lake, ... .. Burt Ayers..,........ .. May 22
. Bankson {ake oW, Miteheli . 00000 May 22
Livingston county:
Silver Inke

.............................. Hamburg, Thes. J. Rice.....,...... May 20

Monroe county:
River Raisen

Monroe

River Rajsin Game & Fish

Protective Assy....... May 27

May 30

Ocenno comnty:
Pentwater fnke

R. M. Montgemery, .. Lt

Onkiand county:

- Cass fnke. ... .. West Bloomfield. ., .. + | Mich. Fish Commiesion June 10
Maceday lnke, | 'nterford., ., Seymour Bower, . June 22
Lzke Elizabeth, Waterford, - | Beymour Bower. June 22

ke Angelys, | .- | Pontine.... . :++ | Jobn 8. Gray. .. May 25
Union Iake.,.,[. "/ 7000 Commerce  pnd West

. Dlonmﬁeld............ Moy 25
Whitalake.............. Highlend, ||| May 26

ug lnke....... White Lake. May 26
Lower Pettibone, . Hightand., .|’ May 2§
Walled lake, . Commerce and Novi A, M, Van Ta May 26
Orehard lyke. West Bloomfield..., "7 F. 5. Camplel! May 26

Van Buren county:
ankson lake. ", .

Porter..,. May 22

Gravel or Round {ake. - Lorter, . W, May 22
Nopame., ., | 777 Decatur, | S, Bmith._ .. | May 22
Hereey Porier, ... Y. B. Finch,,.. [T May 22
Lake Cora. .. "’ Paw Paw. Ihliag Bros. & Everard May 22
Three Mile Inke, . Paw Prw. ., | Wm. M. Kickwood. ., May 22
e lake. , - | Heoler.,. -1 Geo. W. Adamg, .| May 23
Grooked lake, . [7771] Keeler..,....0. 01000 M, Defendort.,,,.. ) " May 23

Washtennw county:
Half Moon lake

¢ Jos. H, Cooke. ...
uron river. , ., -+ | Edward King, .
Cavenaugh lake .. A R. Welch. .|
Portage Inke, ..\ . .| W. H. Sweet,

Tatal

Small Mouth Fingerlings,

Gogebic county: °
Uark lake. ", . +-- | Waotersmeet, ..., ., . -1 A. D. Johnstor. ..., . July 10
Island lnke. . .| Watersmeet A, D. Johnston. . <o July 10
Crooked lake. ' """ Watersmeet, A, D. Johnston. . o July 10
Thousind Islend lake. . P Watersmeet A. D. Johnston [ ] 1" July 10
Ka]!ugnzoo county;
White’s Jake, ..., Kalamasoo, ... ... ... C.E, Foote...... .. . . . July 14
Otsego lnke Vooderbilt o+ | Mich. Central L. B, Ave. 25

Total

Number.

|

352

: B

=)

_\7)»@ _‘7?5\3:5-_5:
g88 S338

Somm
883

_I&_ﬂi _a: P_m._»h:&_m
g8823853

£

400
500

"SIXTEENTH REPORT—STATE FISHERIES.

Small Mouth Bass Fry Plants, 1904.

County and name of waters, Tewn. Depositor. Date. Number,
legan connty: . aitie.
M]Signéljnke ............................... Gl:;[; é’lams and an. Jokn I, Madden. . May 28 i%
. Stephen A Prait. .| June 15 41500
WithemE‘s ke ... C. H. Babbits....._..... June 15 s
Green lake ‘
' 7 b Mey 28 4,000
Caﬁec'fsunt lake. .. Moy 28 100
Big Fish jake. ..
I’”‘é’fé‘éﬁ ?R‘QE“” ...................... Bloomfield............., FWm. R Mall............| June @ 4,000
Halemazoo conaty: eoreeiirreo.o | Honry Warut. .., ....... May 28 4,000
etk g::tiil]lgia.n. ............... John R. Van Bochove. .. . ‘I}Iay ?g i%
gzclt('ereli {nl;;& Schooleraft and others.... | Chas, H. Sehellhouse. . .. une .
artage river.
: i 4 000
Kent mounty: Algoma................. D. E. Elliott,,,.......... June .
Camp lake,.....o..ooooveiiiin i k. .
: . - 4 m
Mheaan county: i 1-7 and 11-18 | Johm R. Austin.......,." May 27 ,
%f;hlialllrilgdﬁﬂ:ke nown s Duck ke, ..... Eﬁﬂi‘.]fe.l. LT Fred J. Russell.. 2.0 0 | Jung 13 §.000
I\Ieﬁ?talmkunﬁy' . Sheridan................ W. E. Redick........... June 9 4,000
tslake..... oo :
M%ri.c.r;luhuiunf.y: Crystal................. Geo, H. Soule........... June G 4,000
ystal lake.........oooo
i 27 6,000
Ocﬁ:ﬁiﬁf&?ﬁﬁ:c .......................... Tentwater, ............. May
N 6 6,000
ety Tatetord May 1
: n ilel
Union lake... e 224 West May 16 6,000
Str‘l?ii‘él‘ T e Mendon.................{ C.D. Best.............. May 28 4,000
: § i £,000
Vg T ooy ¢ Pav....... F. C. Bemingfield, ....... June 18 ,
Tk of opa ¥ Dot F. € Dezninghold, Jme 15 | 400
]I:‘Ia i nfl';}l::e Woods Porter. ... C T Dey....o..o.oii1. une ’
ersey lake,............
TOBAL e PR Ceeeeaeriaa 94,000
Al e
-




78 SIXTBENTEH REPORT—STATE FISHERIRES.

Small Mouth Bags Fingerlings and Baby Fingerlings, 1 904.

County and name of waters. Towr,
—_— —_—
Antrim couuty: i i
One of the Intermedinte Chin,....., Banks..................
Alger county: .
Rerchlake ... Munising.......... .. . - | Cleveland Cliffs Iron Co.,, 1,050
" Aleons county:
Bbiawassee lake............ ... .. . 28K.7and 8E.,..,. ... John Baird....,..... ... 1,000
Allegan county:
Kalomnzoo river....., ... C.N. McDuffee...,.. . . 500
Benzie eounty:
Crystal lake... D.E Burns..;....... ... 00
Crytallake. oo I v e L Kby, 400
Berrien county
Smith's lnke M. 0. Becker...., ... ... 500
O'Brien lake, . . M. 0. Beeirer., [0 500
Barry county: -
Gua k.o Yoakeo Springs. A. A Anderson...... ... 750
Calhoun county:
Liyon lake Fredonja. .. ., E. L. Holmes, ..., ... 500
Kalrmazoo river Marshall, .. Faulkner and Grant,,." "’ 500
Cheboygan county: .
Longinke................... .. Benton and Grant. .., ... L8 Ross............ .. 750
Douglas Inke. . - Munrg. .. W. B. Stimson. . .. &
Douglas Iake. ... 00000 Munro. .. W. B. Stimson. ... e - 500
Charlevoix county:
Walloon lake.................... W. B. Btimson...,....... 50
Crawford eounty:
ud lake,., ST F. B. Dickersen....,, ... 500
Geneses county:
Pine lake.. ., ... S T Fenton............... .. 1. Max Davis. .., ... el 1,000
Tonis county: . .
Retriver ... o Obseo. o C-M. Wise......... ... 730
Juckson eounty:
Fnrwelllake.........“.....,......... Hanover....,,.. ... . Wells W. Dew......... . 500
Kent county:
MeCerthy's lake... .. ... ... oo | Grattan..,, .. ... . v | B T Killean.. ., 300
Bilver lake Canuon...., .. /00077 Jobn H. Beker, .. |1 300
Kalamazoo county:
ull lake.,......., Richland and Ress.., ... M. M. Shipman...... . . 560
Montealm county: . .
endnll's, Herschal, Summit and Ingram
Inkes,,,.........". R 1 T\ T S ). Yonngman.. ., .. 500
Weat or Tngrem lakes. Pine C. W. Yining.,, . 250
Town Line lake. ... Cuto ond Belviders C. W. Vining. 500
Temarack Inke. Cato C. W, Vining. . » 500
ass Inke.., . .. Delvidere, : W. Vining. .., [ [ 500
Whitefish Ioke. ... [ el Wm. Aldrich Tateom. ., | 1,000
Mackinac county: -
Brevortlake.................... . Moran................ . C. W. Eastman..... .. 500
Oekland county:
Deer Inke. .. Independence, . Cliver N. Gardener.... 1,000
Casa lnke, . est Bloamfel B. 8. Tregent.. ..., .. 500
Macedny lake, ), .0 Waterford, ...,/ Mich. Fish Commission . .. 900
Oeeanp cuuntjy:
Pentwater Inke R. M. Montgomery. ...... 1,000

SIXTEENTH REPORT—STATE FISHERIES.

Small Mouth Bass Finéerzings and Baby Fingerlings, 1864 —Coxcrupep

7%

County and name of waters, Town. Depositor. Date, Number.
.
St. Jeseph county: ' iy 27 500
s Sherman,............... John Pagels.......... .., July
E?&Xi]tlrg?ll]a{;akem L White Pigeon........ Luther O. Girton, ... . July 27 500
v?hfefi?il?ﬁﬂg.:. ........................ Paw Paw............... Wm. Kirkwood......, ... July 23 750
Washtenaw county: L . . ! %0
i Yopsilanti....,........ ., Edwnrd King..,....... .. July 13
gxlr?fl\{g?:ﬁakc..._. .. DE:sr.ter ................. Jos, H. Cooke..., [ 0] July 13 50
FORb s 23,600
'
Yearling Small Mouth Bass Plants, 1904,
County and name of waters. Town. Depositor. Date. Nomber,
ty:
Mm?léle;g:nriier .......................... Grant................., Dert Owens............. June 11 100
: TORD s 100
. :
-
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'R0 BIXTEENTH REPORT—STATE FISHERIES.
Large Mouth Bass Plants, 1903 B
7 ’ : Large Mouth Bass Plants, 1903 —CONTIRUED.
Couniy and name of waters. Town. Tepositor. Date y .
posttor ke, Number. County and name of walers, Town. Depositor. Date. Number,
Allegan clouknty: '
Green lake ..o Leighton............... C. H. Babhitt,. | Hillsdale county.—Continued:
Emerson lake .1 Trowbridge C. N. I\[tl‘I))l:tllﬁee. ,}:,::2 zg g'% Moon lake. Pittsford.. .. Philo A Silvernail....... June 4 2,000
Miner luke.. Allegan. ... C. N. MeDuffee. June 6 &' 000 Moon lake Somerset. ..{ Chas. E. Freer.. .| June 12 4,000
Buck lake... .......... Trowbridge C. N. McDuffce. June § 1'000 Grand river. Somerset. Chos. E. Freer June 12 4,000
Sixteen :md Middie lakes Trowbridge C. N. MeDuflee, . June * 6 4.000 Crystal lake, Somerset. . Chas. E- Freer. June 12 4,000
Lyster Juke.. . Fred C. Sehelske. | June. i0 4'000 Baw Decs lak Cambria and Hillsdale.... | W, €. Komp June 12 5,000
go]:l;'ncls t\ke E },E" Angre\\s June 15 4,000 ' H "
ill's lake. . LW A on _ounty;
Kalamazos riv CN. NeDufee. 1 M 2 | 4100 Pond ai Byportis....... Fillow. Wan. H. Walloce..........| June 4| 3,000
R N ! BETTICS ... .. 1 A T P,

Berrien county: 8\13"}' pond .| Lake. N Wallace June 4 3,000
Blossom lake. Sherwood...., ... ... Frank Swain............ May 20 4,000 Rush lake Leouard R Thom June 4 10,000
Paw Paw Ieke.. Watervliet. .. Carmody Bros. . Jane 10 1000
Big Paw Paw 113. Watervitet. ., Stanley D. Guy. June 10 4000 Ingham county: L
Little Paw Paw lake Watervliet. .. Stanley D. Guy. June 10 4000 i Meridian., .. 8,000
Paw Pawriver.,.,... Watervliet.. . E. E. Rowland. June 10 4000 White Osk. 4 4,000
Litle Paw Paw lake Watervliot... E. E. Rowland. .. Tune 10 1000 Stockbridge 4,000
%Sithl'sl}u,ke.... ]ﬁerri_en.... M. O. Becker. .. June 10 4,000 5

ng lake.. .. errien. . M. O. Beck i X onia county: .
Paor Farm dam. Berrien.... Myron l\?‘:lr;]]‘q i Jﬂﬂﬁ }g Z'% Morrison's lake. .. .....ouveverimneeennees Boston...........io.ees John Wallington......... June 1 6,000
ﬁquﬂ“—?t}l{mm Take. i\fcw ?l.ﬁnlu., Cor | WD Wee ... | Tine 10 +.000 Tack "
irror lnke vew Buffalo............" Fetterly..... .. i ackson county:
Aug. \ebterh ... June 10 4,000 Sweezy lke, ... .. i Norvell,.vv.voevnrnsoes F. W. Bchofield.......... June 4 4,000

Benszie countﬂ': ' ' Vineyard loke. . %lu r_nbl:hangl Norvell. . ge?{ S“\V lhk . gune Z ﬁ,%

Banford lake....oovvvn ol Almira.......... ... . B. o Wolf lake, ... . oni and others, , Nhams. une., .4,
anfor . mira L. B. Reynolds. ., ....... June 12 8,000 Fa‘;wclal \ake. .| Hauwover c. I Vnn(]hmc‘k. Jure 12 4,000

Barry county: Swain's lake Pulnskl F. W. McKenazie. June 12 6,000
Barlow lake Yankee Springs.......... J. 1. Deitrich. . ... May 28 4,000 Rourd lake.. ... Libert: .| F. W. McKenzie. June 12 8,000
Gun lake Yankee Springs.......... A. A, Andersen, Moy 29 G000 Big Portege Inke. Henncttu and Waterloo. . | Geo. I, Beebe. .. June 12 4,000
Fourth Inke, known as Carr lake. . Woodland and Sunfield...| D. 8. England June 8 4,000 Brown’s lake.,.. Bummit. . Geo. E. Beebe... June 15 4,000
Long Inke Wil Locher June 20 5,000 Vandercook's lake. ... Bummit.. Geo, I, Beebe, .| June I5 4,000
Long lake Chas. Barbe Tuns 20 ﬁ:UDO Michigan Centre pond Leon: and Nupoleon ...... Geo. E. Decbe. ooy ... | June I 4,000
Wall Inke Geo, A. Eddy. June 20 4,000

Kalamazgo county: ]

Calhoun county: Blae dake. . ..o it Charleston.............. Morris Roof,,...ovviaan June 8 4,000
Garfield lake F.H. Gageooooonenn. | June 8 4.000 Little Portage lake Cherlestou...........000 M. C. Retallick........... June 8 4,000
Bnynu_m’s lake Dr. . L. Hofftnan June 8 4:000
Paine's lake... Dr, T L. Hoffman Jone 8 1000 Kent county: .

Mnd Inke. .. Dr, F. L. Hoffman TJune 8 2000 Round lake. . ....oveenvoiniiiieiennnnns L. B Hariug. oo vveenns June § 4,000
Paul's lnke.. Dr. F. L. Hoffman June 8 4,000 Long lake. L. E. Harjug.. June & 4,000
Milllake. Dr. F. L. Hoffman...... | June & 4,000 Plack Jaks. L. B Horing qune 5 o

ear inke. Bert Granger......... ) Zegenfus la! 5. A Kemp une )
ert Granger............ Tune 12 4,000 Canipnu Take S H. Bweth. . Tune 8 4000

Clinton county: Porters lake. Geo. E. Rector June 9 4,000
Round lake VielaT.. oo, T C.Shaver............ June 12 4,000 Mnoro pond. Geo. E. Rector June 9 4,000

i FERE ' Bradiey's pond.-. . . . . James Muaro.. June 9 4,000
Cheboygen county: . Lowell Flat River pon reere ey J. A. Mattern. June I8 4,000
}a,ln;[ﬁ(l?'hfé.. "]:]V - Roos. cevo. | June 10 8,000 Livingston conaty:
b , - ivingston :
an. E. Shoemmker .. | Jun 10 6,000 Long lzke..... Hartland . C. Williams..........| June 6 4,000
Ca% cou&ty: ok . Round or Grobb lake gurtiand ‘{(N %’e;}v“ .}une g 3,000
est Gooselake...........oooll Ll Jeflerson,..oevuunn..... Dy & Long lake..opuian.s enon 8. o} une 000
Birch lnke. .. 2| Portar.. gribsey & Westfall... | May 201 4,000 Tilond take. 7 7| Putnors sad Unadila. | CN- Budll.,. Jume 18 | 41000
Bear lake.... Paorter, . Tobias Myers.. .1 May 20 4.000 Island Inke........ -+-1 Hamburg... . G F. Almcndmger +| Fome 29 6,000
Hutchings lnke Newburg. . Albert Bogert. .. May 28 2,000 Williamsvillelake. ................. ..., Unadilla F. G. Marshall,. ..., .. June 18 4,000
Hollunr] Inke... Penn... R. 5. Pemberton. May 29 4,000
Donald’s take.. Penn...... D. K. Thurston. . May 28 4000 Lennwee county: i
Indizn loke.. Silver ereek. . Lewis...... Moy 21 4,000 Tripp ke .\ oeeceieeie i James B. Thorn.........| June 4 4,000
;.‘"'“]1‘;(]“‘- - wnyne. . .+ | Lather Hedges, | May 21 4,000 g(’fsf Slhiﬁ pond - ! Em I:Emg“fé it g“““ i% g'%
ine lnke, .., .. LV 7 ! evil's lake.. ... .| Hampten & Kimball.....| June !
G W Grawtord. Mey 21 +000 Evan's ke, : F. WeIves...ooo.n. 77| Tune 17 61000
El‘I*‘t?n tt:r.o_l.n-Lty: . Wampler's lake. Geo. Eagan June 17 8,000
int river .| W.R, Bates... Ji
Snddlebag lake. P T Hiﬂ)gt.. _[322 g 2’% Leelanau county: o v
Stanbangh lake. Wnlton ________________ D. 1. Stanbeugh. Totie 8 1000 Glenlake......ocvvnevnnsiiinenanns vi+| Glen Arbor and others....| D. H. Day............. June 12 ' 8,000
Geﬁ%e ]c.iolml\cty: Mecostalcc]](unty: g 1P Harks ; 0 ' 6.000
ell lnke... Argentine, .. Geo, W. E ] Pogylake. .........ooovvnnnts rant....oo.oiiein, .- F:1] < I une '
Long lake Fenton.... Esl?vin a. {"Vﬂl,nd"f }::22 }g g% Young's leke.. J. P. Murks_, ..{ June 9 4,000
. o ' Clear Inke... Chas. D. C:\rpenl.er .| June 9 4,000

Hlélsdgl? iounty: . ) Mud lake J.P.Marks.............| June @ 4,000

sBanddake . ayette. Frank Thorpe. .. .. i
Cobblake,.........cocevenees. .. | Beipio... 011::2311 Iz’g?gﬁmd Cement June 4 4.000 Missaukee county: . . .

Coun 4 4.000 Lake Sapphire. .. Missaukes, . Orville Dennis June 16 4,000
]l?)uct llnie .............. G. A. Lynch . e i 47000 Lako Missaukee. . Lake and ot] Orville Denn June 16 8,000
uck Lake. 1.1 1o} ’ .

Mallory Jake. T. B.-xsk];}lg & i 3'% Meeomb county: '

' Easton Glenpond...................c....| Bruce.................. Chas. Albertson.........| June 19 4,000
11
-
.
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Large Mouth Bass Plants, 1908.—CoNCLUDED, Big Mouth Bass Fingerlings, 1903.
County ond name of waters. Town. Depositor. Date. Rumber. County and name of waters, Town. Deposttor. Date. Number.

\innbcnlm county: Barcy eounly;

E. A. Kemp 6,000 Cro ak e Praivieville. . .ooeens .. W. A. Sprulding......, ... July 14 600
€ W. Hartt. 41000 Crooked lake . oo reirics
........................ 41000 ' "

Ch]c)]zjm?nﬁg:lg?(gm) ; Monrog.................| John H. Martin.......... Aug. 7 750

Muskegon county: Lancaster Jake, Monroe. .. . | John H. Murtin.. . Aug. 7 750
Leke Harbor. ...l Norton................. John L. Van Pelt........ May 30 4,000 French Farm lake.. Mackinaw...............| CCR. Harmis.......,.,... Sept. 25 500

- Duck lake. ... Fruitland E. D. Mapoon. . May 30 4,000
Big Blue lake. Blue Lake. .{ Fred J. Russell, May 30 4,000 Clare county: . N
White lake. .. Montegue - Will M. Peck May 30 4,000 Sutherland Jake. ... o Haves.............ounns E. T. Wilson July 7 250
Crystal lake. ... Whitehall and others.. ... Gee & Carr May 30 4,000. MeWatty ke, .. 21 Hnyes.. | E. F. Wikon.. ly 7 250
Little Long lake. .. | Hayes.. E. F. Wilson.. July 7 250

Munistee county: . Dudd Inke. ... .. e Hayes.... E. I. Wilson duly 7 Lt
Portage lake. ...ooo v Onekema...............| W. W. Davis............ | Juoe 12 8,000

Newaygo county: En}l]:]elfa‘;:{ﬁ_y,: ........................ Robt. Summer.....o..... Aug, 7 500
Maynard lake Ensley Fred Frey........... oo | June 9 4,000 Crooked lake Littlefietd............... J.C. Carpenter.......... | Aug. 7 750
North lake. Ensley Fred Frey...............| June 8 4,000

Genesee counly:

Qakiand county: . KC. vttt e Burton . ......oveenin H.M.Leng.............| July I8 -5
Upper Pettibone lake.....ooo.oooonnn .t Highland............... F. 8 Hubbell....,....... June § 4,000 &éfﬁ‘glﬁkﬂe _____________________________ Van Buven.............. Jobn Maundt......... ... July 18 500
ng’hﬁcld'sl l'ike .. %:’ghlund.‘ ... ge% I:I Igteldl?en . June € 4,%

Buckhorn lnke Se.... ubbe June § 4, Houghta ty: e
Drake lnke. .. Holly.. Thos. P. Green. June 6 4,000 f;l,lfkc (?c::_’}l(lﬁ } ,,,,, e Elmriver............... Geo. Willioms........... July 10 400
Morris lake. .. Milford. . Robt. 8. Potts.. June & 4,000 Lake Rowland...................cveveoo. | Elm River.o.. ... oL . | Geo. Williams........... July 10 400
R}g}%ﬂrg.. %ghnkN. I’icket}?;.. June 6 4,000
ilford. . ank B. Haich., June & 4,000 3 vy .
Milford. ... Frank B. Hatch. . June 6 4,000 Iluf)l:;;n]‘l!fgn ‘ ............................ Meridian................ | Clarence D- Clark........{ July 18 1,000
OCO?nherce. . g ]}:1:1 Ié}lgglcs.. ... June G 4,000 R
xford. ... Ll . H. Glaspie............| June & 10,000 T t:
. r?ﬂrﬁr‘x‘; Ii'lk(‘s a chain of lakes............. Crystal Falls............ A.Lustfield............. July 10 400

O amues S hend Har C.B.8 M 4,000
Guruey Mill pond.......... ..o Haeb ooyl . . Stevens...... v ay 30 , Jackson county; X . -
Gilbertlnke,...........coviiiiiiae, Leavltt und Colfax,,..... C.B. Stevens............ | May 30 4,000 m(i‘,ilslt:;rtl,ts Jake. oo Leoni..ovvrvivnnnvnn... . | Annis Clement...........| Aug. 21 3,000

Otsego county: ' ‘ ’ \ Kal county: -

Biglake...........covoviiiiiiien Chester................. Wm. H, Smith.......... June 10 6,000 ang:l';l:?:ku.. Comslock C. E. Foote............. July 14 400
Olsego lake...........ooiiiiiin OtBeEo....cove i,y E.B.Boiton............ June 10 10,000 Hipp lake, .. Alamo A M. Nutien. | July 14 660
Shef’mun lake..... .| Alamo R. A. Garrison.. July 14 600

Van Buren county: Bonnecarlt's lake.............. ... | Oshtemo. C. 8. Bartholomew July 14 400
Bister lakes, . ... Keeler.................. M. Devendori. L July 21 6,000
Round or Sister Inkes.. ... | Keeler., Harley.. | July 21 6,000 Montealm county
Mud or Bose Line lnke. ... | Columbia. ...| Almer Deming.. June 10 4,000~ Duck luke. . e Ceystal oo o0 ] Bl T, Sweel snd 0. R 560
Little Benr Inke..... ... | Celumhia .1 A. D. Parker. June 10 4,000 Goodno. . July 2
Coffee lnke..... . ... | Columbia. A. D Parker June 10 4. 000- Crvalal lake. . ov et Crystal Lake............ 0. R Goodlno. | July 2 500
SDnddle la]ﬁi‘.. .. gulumbin g B.)%,estﬁ June :g 2,000 - .

onovan lake. angor eo. Mutchier June 4,000 Marquette county:
Rush lake..... ... | Hartfor nekson June [0 4,000 Bgss TaKE. . o e Forsythe................ A C SeRes...ooiLaann. July 9 400
Beddlelake........................ ... | Columbia Q. C. Bagan.. June 10 4,000 .
' : Ma ty:
Whoshtenaw county: Eﬁ; ?ﬁi‘:" ..... PR Freesoil. .ovoeeivnoionnn C.E-Roob......oonvns July 9 1,000
?rl}in }ute %yngon.. F. g %}ars}m}l ........... gune ig 4,% :
oglin lake.. yndon.. F. G. Marshall. . ... | June 4, ' Newnypro cnunt,y X
Islaud lak Lyndon s Al Palmer............ June 10 4,000 Hess Iake...o . .....oooe..! A N P. P. Shackellon......... July 3 500
Oakland county:
Cass, Sylvan and Otter 19.1(!.‘5 West Dloomfeld. . B. 5. Tregent.. July 18 1,000
Tobal BIE Manth Bass. ...ttt e coaee] 676,000 Bine loke West Bloomfield... B. 8. Tregent.. July 18 %0
Dieego county: . N
\‘?f:?derhﬂtllakc .......................... Olsego..leveeeiennneenn | MG R R Couuunnnn Juqu 18 2,000
s tyr
Shé!llq?;\?:leécgol‘:;:e!; ......................... OWOSS0. v e eeeeenns O.B. Bsbey..o..oooon. . July 1§ 500
Total B, M. BoSs ArB e imEa. . vttt et ettt et e i ettt 18,700
-
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Lorge Mouth Bass Advanced Fry Pla 9804,
v s “ ry Flants, 1904 ' Large Mouth Bass Advanced Fry Plants, 1804 —CoNTINUED.
County and name of waters. Town. ositor. Date, . .
v ! own Depesitor e Number County and name of waters. Tawn, Depositor. Date. Number.
MEEE" couf”fc’ : Trowb ’ . i ty.~—Comtinued
merson lake......... .. «.-.| Trowbridge. C. N. McDufee, ,. June 18 G,000 - Kalomazoo connty.— irued:
Crutehers lake. . Watson. .. ‘W, Locher... June 15 4,000 Shermanslake, .. ... ..o iivn L Ross................... H.D. F::treaior ........... June 18 4,000
Siikirk's Inke. Wayland. . C. W. Andrews. Jupe I5 4,000 Burnham lake . | Charleston. .. .| H. D. Streator. .| Juze 18 4,000
Doanes lake, . Wayland. . C. W. Andrews. June 15 4,000 Portnge lake ., Charleston... .. H. D. Streator. June 18 4,000
Hill's lake, .. | Wayland.. C. W, Andrews. June 15 4,000 Indian lake. , Pavillion and B Frank I Lem{m. June 24 4,000
Tndian lake..............000000 Leighton. .., T, Arthur Culp... June 15 4,000 Schooleralt E. F. Barkite. . June 24 4,000
Barry county : Kent county:
Kilpatrick lake vooo | Woodland..,............ C. M. Pulnam. , Jnne 20 4,000 Munro's pond Algoma............ L E. Reetor.......,.. June 14 4,000
Ellis 1nke. . Assvria.. voo | ToM. Qui June 20 4,000 Camp lake, .. ... Algoma.. A. Johnson, cou | June 14 4,000
Podunk Iske. Rufland. . June 20 4,000 Bradley's pond. . Courtland.. Geo, E. Reetor. June 14 4,000
Pine lake. . Hope.. June 20 4,000 Big Wabasis lake, . Grattan. . AL \\::;e. . June 22 4,000_
LClear lake, . | Baltimore and Johnstown. June 20 4,000 Pine Island lake. Grattan . .21 1 E: Green June 22 4,000
Lench dake.,,, | 01 Carleton. ... ..., __... June 20 4,000 Chapin lake Grattan.......... ... ... L. E. Green... June 22 4,000
Branth county: Lake county: .
Greenfield ereek, . ..................... .. Sherwood Daniel Warsop. . June 17 4,000 Whelen Inke.....c..... .o Webber..... P L. A. (_‘nrpentor June 18 4,000
Kenyon lnke. . Sherwood. . J. §. Bnyder. ... June 17 4,000 Twin or Hamlin's Jake. +.. | Pleasant Pluins. <o | B & Curpenter. .. June 18 4,000
Clater lake. . Sherwood, , Chas, Waterman June 17 4,000 Coshron lake..... <o | Webber.. Lo A. Corpenter. .. June 18 4,000
Kirby lake. . Sherwood Fred Wotermen, June 17 4,000 Little Star lake............. ... .o L. Webber., L. A. Carpenter June 18 4,000
Il:gw(ir ]l(ake. gﬂerwoog Chas. H. Fox. June 17 4,000 " .
ir lake. .., WA hns. H. Fox... ne 17 4, ivingston eounty
" G " June Co0 L Paf,gersnn 1,]]«3_} Vandalia................{ F.G. Marchall.. June 22 3,000
-Onss county: Willimsville lake, . Lnadilla.. | F. Q Murshall .. | June 22 3,000
Snddlchug’ lake Yolinia and Marcellus. ... | B, 8. Jones........... .. June 24 4,000 Armstrong's lake Huortland. C. E. Loveioy.... . .. | Juno 29 3,000
Mulford lske,. Volinia and Marcellus, Albert Jacunys. , .. June 24 4,000 Greenlake................. .. .. Hartland. . Weaver and Watkins, ., . | June 29 3.000
Lower Goose lake. . .. Jefigrson Frank 8. Bishop. .o June 24 4,000 Long and Handy lake and Ore creck. Hartland: ., ML G Williams. ., Jupe 28 3,000
Weat Saddlebag Inke. Ebel Bros. ... .. | June 24 4,000 Round lake Hartland Weaver and Watking June 29 3,000
* “Little Flsh Iake ------ Ehel Bros. ..t Inne 24 4,000 B
Fineh iake. Ebel Brogs. June 24 4,000 Lapeer county:
Otter Inke., Fred Bailey. ... . ..| June 24 4,000 Nippissing lnke,......... ey E. J. Thrasher. Jure 23 3,000
Mudiake......., 0000 H. L. Leveridge. ..... .. June 24 4,000 Davis lake. . . E. J. Thrasher. June 23 3,000
Spear's lake. . E. J. Thragher. June 23 , 000
Calhoun county: . Pleasant lake. . - Theagher. June 23 3,000
Notawa lake. Athens..__............, Bovd Miller.,,.......... June I7 4,000 Bronson Inke IE. I. Thrasher. .. June 23 2,000
Grass lake. Athens. .. Wm, Hulchins, vo| June 17 4,000 Middle Lake. ... E. J. Thrasher June 23 2,000
Cedar lake. Fredonie. . E. L. Holmes. , June 20 6,000
Brace lake. Marshall. J. F. Gurwood. June 20 4,000 Montcalm county: *
Rice lake, . Marengo.. Guy H. Grant. June 20 4,000 Caskey Inke.. Winfield Jchn L. Watson......... June 1§ 4,000
Long lake. Johnstown | 3. A Parrott Jnne 20 4,000 Wood lake, . Picrson . W. Baker oo | June 1§ 4,000
Hains Jake. .. Bedford.._.......... .. ‘Wm. H. Frey.. June 20 4,000 Qlson lake. . . «. | Winfield ] A Collins, June 6 4,000
Whitefish lake....,.., «« | Picrson. J. A. Collins. Jone 16 4,000
Clinton munty Little Whitefish lnke. . -~ | Pierson. 5. C. Seott June 18 4,000
Park lake.. eeen R. H. Loving, ... oo | June 20 4,000 Boss lnke............ Pierson, .| 1. C. Buck. Tuae 16 4,000
Sanderson lake....,... ... 0 0l T TN - | B.Kemp.. June 18 4,000
Emmet county: Ziegenins lake.. .| E. Kemp, . .. 1 June 18 4,000
Carp Iake,, 0.C.Cope.......,,... .. i June 23 6,000 Turk dake.......... ... .00 | E-Kemp. ... - | June 18 4,000
Crooked lak . - | B L. Stricker, 7100 Jnue 23 6,000 Rock lale, . Richiand. . .| A.B. Eldredge. .| June 22 4,000
Pickerel lnke, . thtleﬁeld.. i e, I, C. Carpenter,......... Jnne 23 §,000 Fish creel or Owen's Inke. Sidoey.......oovevnnl... Wm. N. Owen...... cvves | June 22 2,000
Grand Traverse county: Muskepon county:
Fife lake. .. .. W. H. Brower...........} Juge 18 8,000 Horbor and L;ttle Blnck lnkm. Norton . veeeeanen.n ... Jobn L. Van Pelt......,. June 13 8,000
Hogsback lak ust Bay,, E. H. Burnes...., +| Juce 18 6,000 Big Blue lake. Blue Lake ... | Fred 1. Russell. «-o [ June 13 4,000
Rennie lake F~'IS|: Bay.. .| R. B. De France.. Jone 18 4,000 Crooked lake. Hattan., 3. P. Murphy... June 21 4,000
Mud lnke., « | East Bay.. | R. B. De France. . June 16 4,000 Tnglehait Inke Hoiton. . Gle C. Oleson June 21 4,000
Spiders Inke..... LI East Bas-.-. e R. B. De France Juce 16 4,000 Crooked Inke. . S. L. Skeals Jurie 21 4,000
. Wood’s lake Bloe Take. . 8. P. Murphy June 21 4,000
Yoin county: Clom Jake, . Cedar Creel., 8. P. Murphy June 21 4,000
Fiat river.. ....,,... June 22 4,000 Deer lake Hollon.. . ... { S P. Murphy June 21 | - 4,000
Woodward luke. June 22 4,000 Hart lake... Helton......... 0. 1" | B, P. Murphy, June 21 4,000
Long luke.......... .. 0000l Orleans. . - . .vo| June 22 4,000
Mecosta county - .
Jackson county Clear lake....... e, Colfax..................} Geo. E. Fajrman.......... June 16 EALLY
Portage lake..,,...... Waterloo. Geo. E, Beeke June 24 3,000
Cranberry Iake Greo. June 24 3,000 HNewaygo county:
Ackerson lnke. . Geo. E. Beebe June 24 3,000 Diamond lake........................ ... Lincoln ---v...| Copt. W. H, Bigelow...,. | June 18 6,000
Gillett's lake, ... 00000 Geo. E. . June 24 3,000 Maynard lake voo| Fred Treyo.o...ooeo..... June 23 4,000
Michigan Centre Mill pond. Geo. E, Beche, - Tune 24 3,000
Brill's lake sreeeeeeen| Geo B Beebe.. 7T Fme 24 | 37000 Osgeoln county:
Blackberry lake..........................| Shermaz... June 23 4,000
I{r{l"zrxmnlroltz county: \
et lake. ... Bortage.................| John A, Pyl........ .. June 18 4,000 Ocenna county:
Austin lnke.. ortage - | Birk Wykdel 1 June 18 4,000 Rilver Jake......... ... Golden C. B. Bievens June 13 4,000
Knapp's ]ﬁkc Charleston - Gray.... June 18 4,000 Gurney Mill pond. . .| Hart. Rufus T. Bieels. June 13 4,000
Jvood's Inke, . Climax. H. D. Streator, Jone 18 4,000 Hemlock lake. ., .| Green Rufus T. Skeels. June 21 4,000
hree lakes, Rlchlnnd H. D. Streator, June 18 4,000 MeClaren lake Newfield. ... Frank Utley. | June 21 4,000
Buterfield iake.’ H. D, Btreator. June 18 4,000 No name. ......, . 1 Greenwood. H. 8. Rhoades June 2( 2,000%
Smith's lake....,.. . " e Chnrleston H. D. Strestor. .. June 1§ 4,000 Aeker lake... .. T .| Greenwood. H. 8. Rhoades. . Jure 21 2,000,
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Large Mouth Bass Advanced Pry Plants, 1.904 —CoONCLUDED.

—_— e ———— ——
County and name of waters. Town Depositor. Date. Number,
e —_— —_—
Oakland county:
Three Mile luke Pontiae,...... ... ... Ed. Nusbaumer.. ... June 22 3,000
Deer Inke.,.. .1 lndependonce . Lambert., June 23 3,000
Lake Angelus, formerly Three Mile lake Pantine.. John S. Gray. June 25 87000
Grierson lake.... . " Milford .. John N. Plckett.. June 28 3,000
Bears Inke. Milfard. . ‘T H. Padley. . Juae 28 3,000
Kent lake. | Milford. T. H. Padley. June 28 3,000
Sylvan lake Bloomiield. . C. D. Standish . June 28 3,000
Cuss Inke. . . Waest B]oomﬁeld . Tregent.. June 23 4 000
Muor’s lake Commeree. ., , | Dnn A, Iakenn} June 28 3,000
Lgn £ lake. . White Lake. . Robt. 8. Potts, June 28 7,000
Walled lake. ..~ " Commeree and 3 A M. Van Tassd June 20 4,000
L&ymur Petfibone lake. . Highland., F. 5. Hubhell. June 29 4,000
White lnke., .. .. Highlund . F. 8. Hubbell. June 2% 4,000
Woedruff lnke Highland. Osson Kelloge June 20 3,000
Cranberry lake |07 Oukland ... 00000000 J. Al Jelseh ., June 30 3,000
QtPJuiepgll cRunl i
srevile Millpond. ..., .. . . Park Wm. H. Adams........ .. June 15 4,000
Mud lake. . . Sherwood C..J. Huxley. June 17 4,000
Marle l1ke Sherwood. .. F. 0. Hutchins. | June 17 4,000
YVan BureLn count '
HAE. Antwerp C.8. 8mith...... ... ... June 15 4,000
Band Inke, Ant\\crp . V. B. Finch... Juge 1-; ! 4,000
Bankson's Tnke Porter. . CFRDey... ... June 15 4,000
Wasl]tenaw county:
Hiln_d ke, Lyndun Jas. V. Palmer. . June 22 3,000
Joslin Inke. Lyndon.. T G Marshall.. June 22 3,000
Bruin Inke... . 000000 Lyndon June 22 3,000

i T. G. Mershall

Total
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County and name of waters. Town. Depasiter. Date. | Number.
Antrim county: I )
‘medi i Central Lake Fish & Game
]n.termedmtc chain of lakes Protection Aesoeiation.. [ July 16 1,000
Allegan county: i

a ine Iaki Trowbridge............. 8. D. Rockwall.......... Aug. 30 400

g\'\ls;'lll‘:l::a c Cheshire................ LE Tripp.............. Aug. 8 500
Belgrrl::hcl‘:i:“et.).': Pipestone........,.,..... L. E. Larkin 3 500
Murphy lake Besrien. .. .1 M. 0. Beeker. . 4 300
Long lake. . Berrien. . M. O. Decker 4 300
B'lé?rrc](;ﬂ“ Woodland............... D. 8. England........... 2,000
Long lake, Hope .. B. Dickinson.. .. 500
Wall lake, Hope. .. J. ¢, Andrus. . 500
Mud lake. .. ..| Haepe. W. D. E‘]n}-es.... 500
Pleasant Iake....,,.............. s Barry Chas. Norwood 500
Benzie county:
Crystal lake. . .. | %
Crystal lake. ... ,
-Cass county: .

i Ke. . s Porter. W. T. Jelferson July 14 {00
Iﬂ}jlrr[;zrfﬁl];ic.. Hownrd . Chas. Julius. July 14 780
Mad Iake. Culvin.. T M. Wiltsie Tly 27 400
Lime lake. Newbury. . 1. M. Wills July 27 400
Lewis lake. .. ean.. ... J. M. Wilts; July 27 400
Indian lake. . Silver Creek. C. W. Crawfor July 28 800
Dewey lake. . . Silver Creek. .. Wi, Kaufflman Aug. 3 500
Mill Pond Izke. Wayne | Jas. Harley, . Aug. 3 1,000
Smith's lake. Pokagon C. B. Harris,, Aug. 3 5(5)0
Long lake L. L. Hltchcock.. Aug. 8 750

e R Sugar Iilend...., ., ... Mieh. Fish Commission... | Oct. 15 1,200
e o iy 27 00
Ackley lnke.... ﬁug. g =
Kalamazoo pond................ ug.
'Crm:]fgrd cmmiy .......................... F. B. Dickerson,......... July 21 500
Chsl;z)éfg fgﬁ: w: W. B. 8timson July 15 500
TIndian river, C.E. Hank._. L July 21 750
~ Douglus lake. . W. B. Btimson...........]| Sept. 3 1,000
Ly : N
Ch‘:}\"all‘lzl‘l;%l: frﬁ?; }' ......................... Melrose and Evangeline.. | W. B, Stimson........... Tuly 15 500
Clﬁmﬂ:ﬁ:ﬁyﬁer]beach lake................ Olive,,...........,,.... K. E. Moore. .. veveneea | duly 20 1,000
Looking Glassriver.,.................... Watertown..........,... Bruce B. Douglns........| June 25 2,000
Enﬂitcﬁug‘:gn inke.. Carp lake............... Chas. E. Brewster,,...... Oct. 154 750
e e Walton,................ D L. Lanbaugh . Aw 2| 4 80
Saddlebnp lake. . F. T. Hilbert.. June 25 2,000
Sobby lake, &r I_F l-\?ftimer }ulne ?g 2,%
v ahn uly
gg;'ne‘; ;;llé:... J. W, Warner. July 21 500
Genesee county: .
Levi Barnum. July 20 800
]iB'lai;réurrir\l'elfke Wim. L. Mesd Aug. 3 1,250
ipio. e Omegn Portland Cement
Seipio..... megt .}u}y }g %
July
Ilzfgﬁirisr?;., July 19 750

l-‘E' LR
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'
Large Mouth Bass Fingerlings and Baby Fingerlings, 1904 —CoNTINUED.
County and name of waters.' Town. Depositor, Date. Number.
Hillsdale cuunty —Con[mued
Dahols luke. Pittsford. . .. Jas. B. Thern. " 500
Bird luke. . Jeferson. Perry E. Burger, . 800
Plensant Inke. . Jefferson Dr. D. MeKellar .. 500
Huran munty "
Rush lake.. Leonard R. Thomas... .. Aug. 24 1,400
Tosto county
Loug lake. J.H. Mount............. Oct. 21
Tagham county: i
Pinelake., " ... o Meridiou........,....... Clarenee D. Clurk. 6 750
Pinelake.., ... Meridian, .......,....... Chas, Downey, .... 6 750
Tonia county -
Morrisnn%ake.....................,...... John Wallington. .. 4,000
ck lake. .., John Walliugton. .. 4,000
Huhn's lake. . John Walliuglon. 2,000
Walter's pond, ... Johu Wallington. . . 2,000
Juckson eounty: .
(irass lake. E. A. Cromau.,...... .. July 13 500
Line lake... . ........ H.C. Ranch . . fJuly 14 250
Lower Bandstone lake. Sprmg Arbor Geo. Douglass. , Juiy 14 250
Peterson's lake.. ... .. Summit. ... C. M. Drown..... July 14 S00
Mud lake.. ..., Pulaski., Edward G. Brail July 14 500
Big Mud Jake. Spring Jlrhur. H. C. Ranch, July 14 250
Sandslone lake. Spring Arbor Geo. Douglnss. . July 14 250
Sweezy lake,,.......... Norvell,, F. W. Behofield . cou | July 19 500
RBig and Little Su]ﬁr lukes Liberty Gifford Patch, . oo July 19 750
Swain's lake. Pulaski.....,.... ... F. W. McKenzie..., ... July 27 600
Kent county:
Shayton lake Grattan.,.......,.......1 Clint Green., . 2,000
Green lake, , Grattan. Clint Green. 2,000
Burn's 1a1_;e Graitan.. E. J. Killean. . oo | July 11 2,000
Stream Mills, [ [11 111111 | Rran Mich. Fish Commission ... Aug. I8 200
Houses Lnke,. T Chas. House. . .. Sept. 12 200
. Dunlop Inke........ ... " Plainfield..... ... ..’ David Dunlop Sept. 25 100
Kalamazoo county:
ite's leke...,......... Kelamazoo,........ . CE Foote............. 500
Guil lake. ..... Richland nnd ROEE M. M. Shipman.. .. 500
Bonnecastle lake. Oshtemo. . Richard Bockeloo. 4,000
Wyoen lnke... Wyman. Richard Bockeloo. . 4,000
Dustin lake, Oshtem | Richard Bockeloo. . 4,000
Potter's poud........ ... T Charleston.......... ... M. H. AruoM,,...... 1,000
Lenawee county: .
Ames Mill pond Hudson................. I, Walter Ames. .. 50
und pond, . Roltin,, Wm. J. Pomeroy. .. 5O
La&eer county:
h lake, Hadley....,. Chas. F. Profrock July 20 | . 1,000
Otter lnke. Marsthon .. R.F. Sherman, .. uly 7 2,000
Livingston county-
Pardee dake................. ... ... . . Genon,..ooill Lo, R _E. Barron... 500
ebater loke. . Genoa.................. Gilbert Pardee SO0
Leelannu county: '
loke.,.ooo L Glen Arber and others, ... | D. H. Dav..o.........., July 8 1,000
Macomb county;
Enst's pond....... Bruce., e H. W. Bradloy. , July 18 750
Nowinnd's pund Bruce...,....... .| Gee. E. N ewberry July I8 75
Cusic leke, , Washinglon and Bruce, . . Geo. E. Newherry July 18 500
Clifton pond.,., Washington ,,.;..., .. Geo. E. Newberry July 18 - 500
Meckinac county: :
Brevortloke ' ........................ . Morzu. . C. W. Enstmen.......... July ‘i3 500
Monrae county: ' '
River Raisin......................... . Monroe.......... PR, Rl;l?r Raisin Game & Fish
Masou cnumﬂ rotective Assu......,, Aug. & 1,750
Fickerel lake....,.............. . Freesoil Thos. 8. tephens.., ... .. July 1 3,000
Guadnke....,. 0000000l Freesoil Thos . Stephens. ..., ... July 1 3,000
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Large Mouth Bass Fingerlings and Baby Fingerlings, 1904.—CoNCLUDED,
County aud name of waters. Town. Depositor. Date. HNumber,
M‘{%lgﬁfg?;lk(;o.??ty: ........................ Egelston................ E.D.Magoon,..........| June 20 2,000
Monga Iake. Muskegen snd Norton.... | E. D. Magoer . June 20 2,000
Bear lake, . itland., .| B. D, Magoon. Jue 20 2,000
White lake.............o0viiviieenon. .., Montngue and others. ... T, W. Robson. July ¢ 750
7 AT Sheridan................. qme 3 | 1,000
Meeker lake. Wheatland.. June 30 1,000
Third lake. .. Wheatland.. June 30 1,000
Gingrich lake Whestland, . June 30 1,000
Pretty Iake., Martiny. . : July 2 2,000
Mill pond. ... . .Mg]lbrook T. O. Pattison. .. o July 2 2,000
Briscoe's lake.......................... L. Hinton... C. W. Vining............ July 29 500
Hnntfgl{:kti:lf?f? .......................... Pine...... C. W. Vining............ July 20 50
Kendnll.:.;. Henschal Summltnnd Ingrnm Pine.. S.J. Youngmean.,,...... July 20 500
The West or Ingram lnkes Piue.., C.W. Vining............ July 29 250
N?‘i:si;gonrc]%&g:i:lake ..... Brooks. , 5. D. Thompson... July 1 3,000
Bills leke. , . Ensley.. Jos. Tannewitz. .. July 16 500
Fremont lake Sheriden W. D. Sargent. June 21 3,000_
Fiestlake....._..................cooolf . W. D. Sargent., June 21 2,000
White river Jeveral John Cole.... June 21 2,000
Pickere! lake. Home H. Toncray June 22 500
& ty: . .
: O%Liiil:ni?lﬂg. . Groveland..............| Jay X. Tindail........... July 12 1,000
Sam Perry lake. Brondon... C. A. Flagler,,. .. .| July 29 600
Lawrence lake. Brandon A. A, Zimmerman.. July 29 S0
Osmen Jake. ... Ponting. Jas. H. Osmnn ., .| Aug. 3 1,000
Muceday lake. . Waterford. Mich. Fish Commission.. . Aug, & 3,200
Watkins lake. .. Waterford ... Elmer Stow | Aug. 17 2,400
Silver Inke,, . Waterford, . ... Mich. Fish C‘nmmlssmn... Aug, 31 1,600
Foster lake.....ooviiiiinnin..... Independence,,......... E. Foster.. coo] Oct. 4 1,050
Oc;aenn%“?ﬂ;;t]ﬁc .......................... Pentwater.............. R. M. Montgomery....... | July 9 a00
SeP‘LﬁﬁEE ﬁ?&g:!idﬂl pond.......oiiei i Park.. Chas. W. Schellhouse. .. .. ‘June 24 6,000
Corey lnki Fabivs. ...... E. B, Linsley July 14 500
Klmger s lnkc White Pigeon J. R. Watson July 27 500
BtBﬂ?;;e(:?l;ﬂg [T Kimball,,.............. Christ Brandenburg......| Aug. 24 1,000
. ty: ] .
&Em:::-nzgl)n'ke .......................... Spaulding end Jamnes... . . Johz Bnird June 22 8,000
) ty: )
Tu]g?:'r“l ?cl;ny ............................ Watertown....... e R. F. Ghermsn.......... July 7 1,000
vu]‘?ag: %:r;?tmty: : Thos. M. Todd........... Jaly 23 760
North lake”. B, C. Clmmbers. coo| July 28 600
Huzzy lake..... C. W, jobnsen.... July 28 600
Knickerbocker Inke. . F. A. Hemenwny, July 28 L 600
Round Jake..... M. Defendorf.. ... Aug. 3 750-
Kecler lake., L. L. Bascom, Aug. 3 500
ish lzke, . . Anson D. Pensc. ... | Aug. 30 200
Long lake. . T. L. Weber............. Aug. 30 200
ty: :
ko AESmith ... | Jly 7] 1,500
w’éi::rt::::;;ﬁoﬂi?. A.R. Welch,............ July 13 S00
Portage ke, Jns, E. McG:‘egor .| July 313 500
Whitemore lake. Geo.H.Pond........... July 12 3,000
Tobal oo 160, 350+
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Montana Grayling Plants, 1908.

County and name of waters. Town. Depositor. Date. Number
‘Crawford county:

Headwaters of Manistee viver......., .. ... Prederick............... W.F.Schoaf....... ... [ June 17 100,000
Emmet county: ‘

Mapleriver............... ..., . ... MeKinley .............. Mich. Fish Commission. .. | June 17 50,000

Osceoln, couniy:
Hersey ereek....................... ... Lineoln.....,........... W.P. Young............| June 1§ 50,000
Total.o oo 200,000
Montana Grayling Plants, 1904.
County and name of waters. Town. Depositor, Date. Number
Aldona county:
North Brazeh........................ ... 26 and 28 N. of Runge 6
Crawford sounty nfld TE ... John Baird.......,......| June 17 20,000
Manistee civer....................... . ... Beveral..........., ... W.8& Scheaf......... ... June 18 70,000
Total......ooo
................................................................. 90,000
Lock Leven Trout Plants, 1903,
County and name of weters, Town. Depositar. Date Number
'K%t eounty: -

BYPLOrtek. .o Ada..........., | BT Killea X
ﬁ'ﬁ i:-zgl?:nr oreek, +we. | Cannon . Johp H. Bnlg:é;--. ;:l!; ;g }g%
York creels. .., : . B:‘Jﬁgﬁ %:Yge}lll. FEE- }2 25,000

% ydell.,,. . X X
Hayes creek Michael Hayes. ... . ! g:b. ‘!g Ig,%
Total Loth Leven Trout plants.............o...o. 00,000
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REPORT OF BTATISTICAL AGENT FOR THE YEAR 1902

To the State Board of Fish Commissioners:

Gentiemen—Following is a statement of the fish taken in the Michigan
waters of the great lakes during the year 1902, together with a statement
of the nets, boats and hooks used; the number of men employed and the
amount invested in lands, buildings and apparatus:

FISH TAEEN.

Whitefish .......... ... i, 5,371,683 Pounds, Value $307,860 34
Lake trout ........... ... .c0ciieeunnn.n, 9,363,030 “ “ 431,630 50
Pike perch .........c.oiiiiiiniinnennn. 2,289,150 - o 129,540 50
Herring ... ..oviiiiiir e, 19,112,125 “ “ 385,876 75
Bturgeon ...... ... i e 106,894 " “ 9,145 91
Bass .. L e 145,068 “ “ . 4,155 50
PBAUZEIE L. i e e 125,240 “ e 2,847 20
Perch ...... (. i e e 3,297,800 - “ 53,622 00
BUCKEIE ottt i e e e 3,924,800 * e 68,714 00
L B 11,645 “ o« 8,669 55
Catfisb ..., .. ... . e, 205,905 o« o 6,531 00
All other kinds ....... ..oy, 2,288,560 “ o 43,131 80
Total ... i e e 46,241,590 $1,461,724 05
NETS USED.
L5 3 -1 O 49,251 Fathoms 4,032,358
Pound mete ...... . i e e 1,667 - 305,631
L= 01 L 53 b 4,540
ByRe Bet8 .o i e 147
Gobler mets ... .. it i e i e e e 250
SUDIMATINe DEES ...t vttnrieniret e e etearennnnenas 891
B2 T¢I 78,100
BOATS USED.
Steamers ..............: e N 137
N o < A 683
Pound DOALE ... e e 102
Skiffs ... e e e r e e e e e e e e ey 930
B .3 034 2 o 5,889

VRIS OF DES Lottt teee e e et e e $707,869 00
Valle of DOAtE .. ittt et e e 397,584 00
Value of 12nds and bulldings. ..o vt v irie et e e e e et e 565,435 00

Total INVested . ...vveeeeeerenreeeanrreinnss [T $1,670,878 00

The work of gathering and tabulating the statistics for 1903 is now in
progress, but will not be completed in time to be included in this report.
C. H. MOORE,
Statistical Agent.
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INVENTORY.

Parzs Starion:
158 acres of land, including two small dwellings for employees,
and the meander of Cheney creck

Overseer’s residence......... . 1l P $1,800 00
ham, e . 400 00
oo house. ... 75 00
1ol bouse. . 100 00
{ ioe and food house. ... .11 300 00
{iee house. ..., LTI 25 00
[ vagon and store shed . 11T 200 00
1 hatchery kmown as the “New Hatchery .. .01 3,000 00
1 hatchery known as the * Old Hatchery”. ... . [ /1 /177 800 00
1 windmill, water tank and connections. ..., . T 475 00
pah car house..... ... 200 00
Ponds, raceways and Pipe connections. ..., 11T 5,000 00
Apshear. ... ... 2,000 00
Apparatus, taols, camp outfits and office furniture and books.. 3,210 4g

DeTROIT STATION:
Hatchery building and all tanks and permanent improvements.,

875 Chase hatching jars complete............. 0 $1,003 25
Apotier and pump. .U 500 00
Apparatus, fools, ete... .11 1,185 00

Savrr Ste. Magmn SraTion:
Hatchery and equipment complete, including ponds and water

nections. ... PO and wate
‘Imotorear....... 70 e $200 00
Al car. T 20 00
Apparatus, $ools and furniture. ..., 0000 e 2,071 45

My Crepx SraTioN:
Taeresofland.............. ... . . e
I daebing house. ... LTI
1 dwelling. .. ...,

BIN. .o

DrA¥ToN PLams SraTion:
Equity in land and permanent improvements
Apparatus and tools......,... ., 5 o

Harrrerra StaTron:
100 acres of land and all permanent improvements
Apparatus and tools......,, . . . Troroments

34,550 .00

17,585 49.

22,135 49

87,000 00

2,778 25.
39,778 25.

39,000 00

2,201 45.

$11,291 45.

3700 00
600 00
1,500 0o
150 00
250 00
7,000 o0
2,099 45
$12,299 45

37,000 00
926 55

37,926 55

$4,000 00
627 83

$5,527 83

_—
—_——
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OFFICE: .
Furniture and PICBUTES. ..
Library, baoks and stationery. ..., ... . 0 T

SUMMARY

Pars station.................... ... ... ... 323,%?3 32
Detroit station. .. ... e e e e e e e 11,291 2
Sault Ste. Marie station....., ... ... .0 Lyaay 48
Mill Creek station. e e e e 2209 25
Drayton Plains station. . ....... e e 7925 83
Harretta station......... .. . . ottt b.5a7 83
Office.................., ... ... .o ,

$70,179 94

93

3944 40
276 52

1,220 92
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FINANCIAL STATEMENT.
. CURRENT EXPENSES.
1902 : :
July 1 Balanee........... .. . .. L 1,545 08
Sept. 30 Received from State during quarter... .., ... ... L. 57:249 99
Youchers paid during quarter...... ... ’ £8,441 86.
Balance.......... 0 e T . '853 21
) $9,205 07 39,205 07
Qet. 1 Balance..................... ... . . . ... 853 21
Dec. 31 Received from State during quarter.... ... . . 73;749 99
Vouchers paid during quarter....,.. . . . 0007 87,746 00
Returried to State, “Unexpended balance of appropri-
ation for former year”. ..., T T 153 71
Balance......... 0. . Il 703 49
38,603 20  $8,603 20.
1903
Jan. 1 Balance...................... ... .. $703 49
Mar, 31 Received from State during quarter........,........ 7,749 99
Vouchers paid during quarter........ ... ., ... ... . .. £8,104 95
Balance.......... .0 00 '348 53
38,453 48 88,453 48.
April 1 Balanee............................ ... . 2348 53
June 30 Received from State during quarter..... ... .. . 7,750 03
Received from Geo. King.......... .. ... 10
Vouchers paid during quarter.,... ]| 71T 37,686 81
Balance. ..o T e 411 85
88,098 66 $8,098 66.
July 1 Balance............................. .. .. $411 85
Sept. 30 Received from State during quarter........... .. 8,237 49
Received from F. E. McCollom, ... | [/ /1" .. 10
Vouchers paid during quarter......... ... .......... . §7,600 35.
Returned to State, *“Unexpended balance of appropri- ’
ation for former year™....... .. 2 88.
Balance......... .00 . il 956 21
$8,640 44 $8.640 44
Oct. 1 Balanee............................. ... .. .. . 8956 21
Dec. 31 Received from State during quarter.. .. .. e 8,237 49
Received from G. R. & L. Ry. Co...... . /7 "0 14 93
Vouchers paid during quarter....... | . 0T $7,838 34
Balanee.......... 0 00 1,370 29-
$9,208 83

$9,208 63.

1904
Jan. 1
Mar, 31

April 1
June 30

1902
July 1
Sept. 1

Oct. 1
Dec. 31

1903
Jan. 1
Mar. 31

April 1

June 30

July 1
Sept. 30
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Balance ................ oo i 81,370 29
Received from State during quarter.... . .. ... ... ... 8,237 49
Received from D Lydell. ..., .. ... .. . ... 0" 38 75
Recetved from J. 2. Stanley & Sons.... ... .. .. .. 38
Vouchers paid during quarter...... ..., ... ... . | $7,917 27
Balanee. ... L 1,729 64
$9,646 91 39,646 91
Balance.............. ... . ... ... ... . . . $1,729 64
Received from State during quarter.............. ... 8,237 53
Vouchers paid during quarter................... .. .. $9,017 80+
Balance..........oive o : 949 37
29,967 17 $9,967 17
SPECIAL PURPOSES
Balance.......... .. ... i $3,695 20
Received fromn State during quarter................. 1,900 00
Vouchers paid during quarter................. .. ... . $5,309 13
Balance...........oo. o 286 07
$5,595 20 $5,595 20
Balance........... . 8288 07
Received from State during quarter............. . ... 5,200 00
Vouchers paid during quarter................... ..., 83,456 98
Balance......... ... . . 2,029 09
$5,486 07 35,486 07
Balance................. ... ... ... ... e $2,029 09
Vouchers paid during quarter......... .. .. .. .. ... .. §581 48
Balance........ ... . 1,147 61
$2,029 09  $2,029 09
Balance............... e e $1,147 61
Received from State during quarter............ ..... 3,500 00
Vouchers paid during quarter....................... . 81,490 60
Balance........ ... ... .. 3,157 01
34,647 61  $4,647 61
Balance.................. ... $3,157 01
Received from State during quarter ... 3,000 00 -
Vouchers paid during quarter................. AT 35,976 21
Balance. ....... e 180 80
86,157 01 86,157 01
wd
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Oct. 1
Dec. 31

1904
Jan, 1
Mar. 31

April 1
SJune 30
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Balance. .. .ova e e $180 80

Received from State during quarter................. 4,000 00

Vouchers paid duting quarter....................... $3,082- 39

Balance.. ..o i e s 1,098 41
$4,180 80 $4,180 80

Balance... ... oo $1,098 41

Vouchers paid during quarter....................... 8544 40

Balance........ ... ... 554 01
$1,098 41 51,008 41

Balance......... ... ... ... ... 8554 01

Received from State during quarter................. 500 00 .

Vouchers paid during quarter....................... $537 06

Balanece.................. e 516 95
$1,054 01  $1,054 01

i
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Bulletin of the Michigan Fish Commission

No. 7. :

(Contributions from the Zoélogical Laboratory of the University of Michigan, No, 97.)

THE BREEDING HABITS, DEVELOPMENT AND PROPAGATION
OF THE BLACK BASS

(Micropterus dolomieu Lacepede and Microplerus saimoides Luncepeds.)

BY

JACOB REIGHARD

Professor of Zoblogy in the University of Michigan.

WITH TWQ PLATES AND ELEVEN E‘IGURES IN THE TEXT.
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I.
INTRODUCTION.

In 1901, the last year for which there is an official statement, the
black bass reported as having been taken in Michigan brought to the
commercial fishermen but $1,170.' It is known that not all the bass
gent to market were reported, and yet in spite of this, the direct com-
mercial yalue of the black bass fisheries of the State must be conceded
to be comparatively slight. Their indirect value is very great.

Thousands of ponnds of bass, taken with the rod, are not marketed,
but find their way directly to the tables of consumers. The sport of
taking these fish not only furnishes recreation to the inhabitants of
the State, but helps to attract large numbers of visitors. The railroads,
the snmmer hotels and boarding honses, the merchants, the farmers
who have land and produce to sell, and many other classes of citizens
profit by their coming. Nearly one-half the area of the State of Mich-
igan is said to be snitable for the growing of forests only, while the
area. of inland lakes is 784,000 acres, or about 1-150 of the total area of
the State (Lane, 1899). The State is therefore eminently adapted to the
production of fish and of game. Tt follows that the business of meeting
the wants of the sportsman and snmmer visitor is certain to increase in
importance. . )

There is no means of knowing the present extent of this business in
Michigan, but for the State of Maine statistics are avajlable. Only one-
third of the area of that State is included in farms. The report of the
Commissioners of Fisheries and Game for 1902 shows that in that year
more than 133,000 persons visited Maine, “to fish, on vacation, or to
hunt.” “From six to twelve million dollars were spent by them, * * *
The total value of all crops in Maine for the year 1899 was $21,954,054.
Thus it will be seen that the total amonnt of money spent in Maine this
year (1902) by non-resident fishermen, summer visitors and hunters is

~more than 30 per cent of the total value of all farm crops raised in

Maine in the year 1899, the last year of which we have any report.”
There is no reasou why this business should not reach great proportions
in Michigan as it has already in Maine. In this development tiie black
bass, “inch for ineh and pound for pound, the gamiest fish that swims,”
ig, like the trout, destined to play an important part. -
For some years efforts have been made, chiefly by the United States

_Figh Commission (now the Bureau of Fisheries of the Department of

Commerce and Labor) and by the Michigan Fish Commission, to arti-
ficially propagate the black bass. These efforts have met with many diff-
culties. Recently the work of the United States Fish Commisgion at its
San Marcos station has brought a large measure of success with the large-
mouthed bass, while the work of the Michigan Fish Commission at its
Mill Creek station has been successful with both species. The results of

1 From the unpublished report of the Statistical Agent of the Michigan Fish-Commission, on fite in
the Detroit office of the Commission. .
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the Mill Creek work have been briefly described in a paper read by Mr.,
Dwight Lydell, superintendent of the station, at the meeting of the
Ainerican Fisheries Society in 1902 (Lydell, 1902) and republished by
the United States Fish Commission. It is the purpose of the present
bulletin to describe, as far as possible from personal observation, the
breeding habits and development of both species of black bass, as well
ag the methods hitherto employed in their culture.

It has seemed to the writer that the time has come to set down in
some detail and to subject to the check of personal observation and of

eriticism what is actually claimed to be known and what is actually .

done. With such an account as a basis we may proceed to discuss im-
provements in methods and remedies for existing difficulties. A congid-
erable amount of what follows is of necessity an elaboration of what is
found in Mr. Lydell’s paper, and unless a statement to the contrary is
made it is to be understood that the observations here recorded confirm
his. Certain unpublished observations by Mr, Lydell, here introduced, are
inclosed in quotation marks and Tollowed by his initial in brackets,
thus (L).

11.
BREEDING HABITS OF THE BLACK BASS.

There are two species of the black bass, the small-mouthed black hass
{Micropterus dolomien Lacépede) and the large-mouthed. blaeck bass
(Micropterus salmoides Lacépede). Detailed descriptions of them are
given by Henshall {1881}, and by Jordan and Evermann (1896), and
need not be here repeated. The difference in the habitats of the two
species is of importance in the discnssion of breeding habits and pond
cultnre, and may here be recalled.

Jordan and Bvermann say of the small-monthed bass, “frequenting
running streams and preferring clean and cool waters; its southeri limit
s bounded by the presence af such waters”™ Of the large-mouthed bass
. they say, “preferring lakes, bays and sluggish waters.”

Both species, like other members of the sunfish family, build nests for.

the reception of the eggs, and the eggs and the young brood are then
guarded by one of the parent fish.

A, THE SMALL-MOUTHED BLACK DASS.

1. WNests and Nest Building.—The small-mouthed black bass { Microp-
terus dolomien), makes its nest by preference on coarse gravel. From the
end of April until the end of J une, the time depending on the latitude and
the temperature of the water, the male fish make their appearance in
shallow water and may be seen moving about in search of suitable negt-

ing praces. The male then frequently puts his snout to the bottom and -
roots as though to test for the presence of gravel. One may often

See in the breeding ponds places that have been thus tested. They may
be no more than four or five inches 4cross or may be irregular lnear
patches several feet long, and in such spots the gravel is exposed while
all about them it is hidden under a smooth layer of sediment. When he
has found a suitable place the male takes 4 vertical position in the water,

* Original not italicized,

Tiz. A, Nest of small-mouthed black b
The Iarge stones are at the center of the n

it

ass in about eight inches of water in pond at Mill Creek.
est.
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head up, and by a powerful sweeping movement of the tail he removes
from an area two or three feet across the sediment which covers the
gravel. When this occurs in a stream, the sediment, carried down by the
cugrent, settles to the bottom below the mest. In ponds where there is
o current the sediment is not carried down and the water over the nest
becomes congequently so much roiled Auring the sweeping that “the fish
frequently is forced to leave the nest until the water has become clear
again” (L). The sweeping clean of the gravel iz the first stage in the
building. The nest is then said to be “cleaned up,” but is not yet com-
pleted. The fish next stands on its head, roots over the gravel, more par-
ticularly at the center of the nest, and then resumes sweeping with his
tail. He thus alternately roots and sweeps until all the sand and
smaller stones are swept to the edge of the nest, leaving only the larger
stones at the center. This is shown in Fig. A, where the stones at the
center of the nest are from three to five inches in diameter. This removal
of material from the center of the nest and its accumulation at the
horder leaves the nest saucer-shaped. At the center the sand and fine
oravel is removed, not merely from the upper surface of the stones, but
between them to a considerable depth, o that the crevices between the
stones are- free from it. The stones are made perfectly clean by the
sweeping process and have the appearance of being polished so that they
stand out in conspicuous contrast to the sediment-covered stones sur-
ronnding them., This “hollowing out” of the nest is the second stage in
its construction and it is now complete. In the breeding ponds one may
find incomplete negts which have been merely “cleaned up,” and others
which have heen completed by “hollowing out.” ‘

The small-mouthed bass not only seeks a gravel bottom of a certain
coarseness for the preparation of his nest, but he places it, if possible, in
a sheltered situation. Of fifteen nests examined in the Thornapple River
at Cascade, Michigan, all but one was built either near the river bank or
near a large bonlder or log. These nests were thus protected from intru-
sion on at least one side. 'That such sheltered spots are selected for
nests is further shown by the fact that in the breeding ponds where
sheltered nests are provided, the fish almost invariably use these in-
stead of using gravel which may have been placed for their use in
unsheltered sitnations. Indeed the fish will sometimes use sheltered
nests which have been placed in the ponds for large-mouthed bass
-and the bottoms of which are made of the fibrous Spanish moss imbedded
in cement. Thus a sheltered situation appears at times to be a factor
more important than the nature of the bhottom in determining the loca-
tion of the nest. The nests that I have seen in natural waters were all
located where there was a current. .

2. Quarding the Empty Nest—When the nest has been prepared
the male remains on guard over it, but makes frequent circles
into deeper water as though in search of the female. The time
between the completion of the nest and the actual spawning
may be but a few minntes, as in one case that 1 observed, or it may
be some days. The length of the interval depends, in part at least, upon
the temperature. The males may begin nest building in a temperature
somewhat below 60 degrees F. but the females do not spawn until the
- water has reached a temperature of between 62 degrees and 65 degrees F.
* If the male does not begin nest building until the water has reached
14
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62 degrees F. the spawning may follow at once upon the naest building.,
It the male begins the nest wlen the water is below 60 degrees F. spawn.
ing is delayed until the weather conditions have brought the temperature
of the water to a suitable point. :

3. Spawning.—After the male has. guarded the nest for a time he re.
turns from one of his excursions into deeper water accompanied by the
female. At most seasons there appears to be no external difference

between the sexes so that it is impossible to distinguish them without

dissection. At the breeding time there is ordinarily no difficulty. The
females are then much thicker bodied and, particularly when seen from
behind and somewhat from above, may be distinguished from the males
by the form of the body, even at a distance of from ten to twenty feet.
Small females sometimes spawn when they contain very few eggs and
these of small size. It is then not casy to distinguish the sexes by the
form of the body alone and if there were no other method mistakes might
eagily be made. But in all caseg the behavior of the two sexes ig so
wholly different that the person who has once observed it in a case
where the sexes were easily distinguishable by tbe form, need not after.
ward hesitate to distinguish the sexes at the spawning! time by their
behavior, alone. In addition to difference in form . and behavior, a
marked difference in color between male and female mnearly always
‘becomes  evident ag spawning proceeds. From g knowledge of
these differences hetween the sexes at this season there can be no doubt
of the correctness of the statement that the fish which builds the nest
and which subsequently guards the eggs and the Young fish is the male.
As fnrther evidence of this, “on five different occasions the fish which was

Although I have seen the small-monthed bass on their nests probably
hundreds of times and have four times observed the spawning in part and
once throughout its whole duration, yet T have never seen a female on or
Lear a nest except when actually -engaged in spawning.

The following account of the spawning is from field notes of the cage
in whieh the whole process was observed. The other four cases in which
the spawning was observed in part did not differ in any essential way
from this ome, “On May 11th, at 12:30 p. m,, a fresh-built nest is found
near the outlet of pond 1. Tt iz in about eight inches of water in the
open, that is, not within one of the artificial shelters provided for the
‘nesting fish, and near shore. The male fish is on the nest, the water ig
clear, there is no wind and the sun is shining, The conditions are there-
fore ideal for observing the Spawning habits. A weather-worn, batten-
door is hastily obtained, a hole is knocked through it, and it is then
propped on edge about ten feet from the nest. Through the opening one
may observe the nest with field glasses as clearly as though he held it in
the hand.”

“The screen is hardly in place before the two fish, each about 10 inches
long, are scen, one two yards north of the nest and the other two yards
-south of it. Both are small fish and at first the sexes can therefore not be
distinguished. Presently one of the two approaches the other and urges
it into the nest. Both fish are of the usual dark green-bronze color and
both are apparently. uniformly colored over the body.” (Figure B.)

“In a few minutes after the fish haye entered the nest one of them

i ] i led. The only ‘mark-
g. B. Female small-mouthed blnck bass in the usual dress, i. e. not mott
ingl?bthn.t show distinetly are the three dark stripes on the side of the head.

-

: in Ty ith the hody
i @ I-mouthed black bass, shown in Fig. B. but mottled or with
coféﬁéf-wi&hzﬁgﬁ?le 'f‘ll.‘ll:sle garkings appear while the female is spawning. In tlbeE{ish here shown
they were brought out by transferring from warm to cold water, (65 degrees to 50 F.).
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begins to-show dark spots on the sides and at the end of five minutes
is sharply mottled over the whole body (as shown in Figure C).
{The subsequent bebavior of this fish as well as the fact, later observed,
that it is thicker bodied, showed it to be the female.)

“At the angle of the free border of the opercle of the female is a white
spot and above this the caudal end of the stripe {hrough the eye ends in a
darker spot. This white spot stands out with great distinctness in this
female under sexnal excitement, though it is visible at all times in both
male and female. It occupies the position of the ear flap in the other sun-
fishes. The female is but little thicker than the male and (contrary to
the usnal condition} is lighter colored. The male is slightly mottled
and has the black and white ear spot. The upper and hack part of his
eye (iris) is scarlet, while that of the female remains brown, though in
other females I have seen the éye temporarily red. The male is then
distinguished by his red eyes, more slender form and darker color. The
mottling of the hody of the.female here described is present at all times in
both males and females (Fig. B), but is ordinarily very imconspicuous
because the metwork in the meshes of which are the darker spots is itself
almost as dark as the spots. Under sexnal excitement this network
fades (probably by contraction of its pigment cells) to a lght green color
and the darker spots enclosed by it are then thrown into strong relief.
The fish is then said to be mottled. The motiling takes place not only
under sexnal excitement, but.when the fish is suddenly transferred from
warm to cold water. Figure C is from a fish thus transferred to cold
water. Not only are the spots on the body of the female thus brought out
with great distinctness under sexual excitement, but the spots themselves
usually become darker. The female under sexual excitement thus appears
darker than usual and usually darker than the male.”

“While the color change has been in progress the fish have been moving
slowly about over the nest, the male biting the female frequently, though
gently, on the opercle, cheek and corner of the mouth. During most of
" the time the female swims slowly on’her side in a circle. Frequently she
floats motionless, partly or wholly turned on her side, and at such times’
the male often lies beside her. Every two or three minutes she takes an
upright position and rubes her belly against the stones while at the same
time she moves slowly forward with a deliberate bending of the body
first to one gide and then to the other.”

“Now the female ig seen to leave the nest. She goes to a distance of
fifteen or twenty feet, bnt is pursued by the male and brought back. Now
two strange males pass and are at once set upon by the male, whq drives
them off, while the female waits in the nest. One of them returns and
enters the nest with the waiting female, but is at once vigorously re-
pelled by her mate.”

“At 1:20 (i. e. after 50 minutes) the movements first described are still
in progress, but no eggs appear to have been laid. The male is never
seen to elevate the gill covers or to pose before the female. When biting
her he usually approaches from behind and lies at her side or below her,
Frequently the two stop and lie quiet, side by side, the female turned
partly on her side, the male upright. Such guiescent intervals last a
few seconds and-the circling movements are then resumed.”

“At 1:30 (i e. in one hour) egg laying begins. During the emission of
eges the two fish lie side by side on the bottom. The female is turned
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partly on her side so that her median ptane forms an angle of about
45 degrees with the plane of the horizon. The male remains upright
with his head just back of the pectoral of the female or opposite it.
While emitting the eggs the female moves her pectorals alternately
and siowly back and forth like oars, at the same time her dorsal ig
partly depressed and rapidly vibrated. During thiz time the male
lies quiet at the side of the female, but toward the close of the egg-
laying interval be Dacks slowly with alternating movements of hig
pectorals until his snout is opposite her vent. He then usunally bites
her on the vent, appears to examine the emitted eggs and then moves
forward and Dites her omce or twice on the opercle or cheek. Four
Successive egg laying periods timed with the watch are found to be
4 sec.: 4.5 sec.: 5.5 sec.: 6 sec”

“Each egg laying period is succeeded by an inferval of circling over the
nest or just at its edge, but the two fish are now less active. The female
especially is more quiet and no longer ruhs her belly on the pebbles.
The male moves about somewhat, but less actively than before egg laying
began. He occasionally bites the female. Since ege laying began the
female has become much darker and is now as dark as the male. Five
successive intervals between the egg laying periods timed by the watch are
found to be 22 secs.: 28 secs.: 30 secs.: 8% secs. : 45 geos.”

“With the aid of a fleld glass the eggs, it is now thought, may be seen
issuing from the oviduct, but this is necessarily uncertain, No milt can
be seen since the mili is colorless. After a time the eggs are clearly seen
adhering to the stones of the nest bottom (Fig. D).”»

“At 2:50 p. m., two hours and twenty minutes after the fish entered the
nest, the female Jeaves if, pursued by the male. Tbe maje, no longer mot-
tled, soon returns and takes up his position over the nest. There he poises
and fans the eggs with his pectorals, but frequently goes outside the nest
and circles the immediate neighborhood as though in search of possible
enemies.” -

I have described this case in detail because it is rare that so good an
opportunity offers for observing the spawning behavior of the bass. Mr.
Lydell, who watched with me, was of the opinion that the movements of
the fish were less vigorous than in other cases which he had observed,
but admitted that he had never had a better opportunity. The eggs Iaid in
this nest, after developing normally for about two days, died, and this I
can attribute to no other cause than a lack of vigor on the part of one
or both parents. Yet the spawning bebavior of these fish was not seen
to be in any way different from that of the four other pairs that were
observed in a fragmentary way.

In another case in which the spawning was watched the female twice

attempted to leave the nest, but was each time Ppursued by the male, who
took up a position outside of her and bit her in such a way as to drive
her into the nest. At the third attempt she escaped and was not seen to
return.

Since the male examines the eggd after each act of emission he ig in

-4 position to know when the female has finished laying and it is then
apparently that he drives her from the nest.

That a female may spawn in more than one nest ig shown by the fol-
Towing observations:—“QOn the south side of pond No. 5, about eight feet
from shore, I found a nest in which were a male and a female, easily dis-
tinguishable as such at a distance of fifteen feet, The male was lighter

Fig. D. Eggs of the sﬁmll-moul.h_ed bass attached to the stones of the nest bottom. Most of the eggs
are dead as shown by the white spots in them. Natural size. .
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colored and was mottled; the female was darker, more mottled and
plainly distended with eggs. There was the same swimming and floating
in a circle on the side on the part of the female and the same biting
on the part of the male that has already been deseribed. This wag inter-
rupted by periods during which the fish lay on the center of the nest where
they could not be plainly seen. At these times eggs were doubtless
emitted. Presently the male apparently saw me and swam away with a
star{, as though frightened. The female remained- waiting and appeared
to become gradually lighter colored. After five minutes she also started
away, but she was met by the male and, as she attempted to leave the nest,
was headed off first on one side and then on the other, until finally she
was brought again into tbe nest.”

“In a short time the male was again frightened away and again the
female remained in the nest. The male did not at once return, but
remained circling about a mneighboring nest situated at a distance of
about fifteen feet from the original nest. At intervals he approached
his own nest, coming nearer each time. After ten or fifteen minutes the
female also started to leave the nest. The male then headed her off and -
brougbt her back. He was soon again frightened and both fish then
went to the adjacent nest, about which the male had been circling, and
there renewed the spawning activities. Both fish were still in the
nest at the end of an hour.”

In still another case:—“On May 9th a male and a female were seen to-
gether in a nest. The female left the nest and the male followed. In
her flight she passed a second mnest on which was a large male. He also
pursued the female and after a minute or so succeeded in getting her
away from the first male and took her into his own nest,”” (1.} Both
nests were subsequently found to have eggs in them.

That a single male may receive into his nest two females in succession
and guard their eggs is shown by an experience in one of the breeding
ponds at the Mill Creek hatchery. “This small pond contained a
single large male, easily distinguishable from all other fish in the pond
by his size and by a black spot on one side of his head. He was very
tame and it was the practice of the employes to feed him frequently.
Whenever a stray frog, grasshopper or crawfish was picked up it was
carried and thrown in 10 him. During the season this fish reared on one
nest two different broods of young.” (I.)

1 have had no opportunity to ohserve the fierce battles that are de-
scribed (Lydell, 1902)* hetween the males for the possession of the
females. This is no doubt due to the fact that in the breeding ponds,
where there is an excess of females, such battles are infrequent.

4. Care of the Eggs and Fry—The male now remains over the nest
and guards it until the eggs are hatched and the young bass are ready to
leave the nest. The development of the eggs and the behavior of the young
fish will be described in a subsequent section. Here the behavior of the
parent fish alone need interest us. The male remaing over the nest and
by alternating movements of his pectoral fins as well as by a vibrating:
movement of his caudal, executed either while he is poised over the nest
or while he swims slowly across it, he gently fans the eggs and thus in a-
measure keeps them free from sediment. At frequent intervals he leaves
the nest and circles close about it, now in this direction and now in that.:

*The dates in parentheses refer to the alphabetical list of authors at the end of the paper.
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Again he makes wide circles into the neighboring territory, as though
to assure himself that no enemieg are present. He is not easily frightened
from the nest, As omne approaches the nest at this time, if the male
remains near, it will neaily always be found that the nest containg
eggs or young fish, (One may sometimes approach the nest and introduce
the hand into it before the male takes flight. If the male Jeaves at once
and hurriedly, as the nest is approached, it will usually be found to be
empty.

If another fish approaches the nest at this time he is invariably at-
tacked and driven away. I have mever seen other fish stop to do battle
at this time. They invariably flee, as though recognizing tbe ability of
the brooding fish to successfully defend the nest. Although the presence
of the male fish thus keeps the eggs in a measure free from sediment, it
does not affect this completely. After a time the fry, newly hatched, fall
into the crevices between the pebbles, where they may be seen only with
the greatest diffficulty. The pebbles in a freshly made nest are scoured

- clean and the nest is thns rendered conspicubus, owing to the fact that
the nest pebbles, with theip coating of eggs, stand. out in sharp contrast
to the sediment covered pebbles of the surrounding bottom. Vith the
lapse of time the sediment gradually accwnulates in the nest in spite of
the movements of the male, which must not be too violent lest the loosely
attached egps or the helpless young fish be swept from the nest. 'The
result is that by the time the eggs have hatched the nest is no longer
conspicnous. He who would now find it, should search not for the nest
itself but for the male that guards it. If a male bass is found, not
readily frightened away at the sight of the observer, and if the frightened
fish returns after a time to the same spot, a nest may be sought for in
the neighborhood. A careful examination of the bottom may then show
a depression in which the pebbles are less thickiy covered with sediment
than elsewhere. SBuch a nest may, however, have heen so nearly obliter-
ated by the deposit of sediment that it is only when one brings up the
eggs or young fish from the bottom with a dipping tube that one may be
sure of it,

The pertinacity with which the small-mouthed bass guards his nest is
often conspicuous in the breeding ponds. Here it is the cugtom, as
described in another part of this paper, to surround the nest by a cylin-
drical screen shortly before the young fish are ready to leave it. The
parent fish is excluded from the screen, while the young' fry eoufined
within it are kept from scattering and may be readily had when needed
for shipment, The male fish now returns to the nest after a little while
and remains on guard outside the sereen. It s wsual to see the screeng
thus guarded. In one case an individual male was.seen to continue guard-
ing his screen, swimming continuaily in a circle about it, for six days.
During this time he was repeatedly seen attempting to enter the screen
gy gurrowing beneath it and by butting. it again and again with his

ead. :

When the eggs are hatched the Yyoung fish remain for some days on the
‘nest and then leave it, accompanied and guarded by the male. The school
of yonng fish now usually seeks shallow water and may be found along
shore. Here the parent fish swims baek and forth in a half eirele out.
side his school. This care of the school by the male is continued until.
the young fish are from an inch to an inch and a quarter in length.
They then scatter and the parent fish leaves them.
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. S
Both the eggs and the young fish have numerous enemlgs'. fo‘ ;}:tlggli
i ills and voung bass are ready
sorts of minnows, sunfish, bluegi 3 g 1 k
themn during even a brief absence of the male. Against these the pre
ence of the male fish affords a large measure of protection.

B. THE LARGE-MOUTHEN BLACK DASS (MICRO-PTERUS SALMUIDES).

Fewer observations have been made on the large-mouthed bass than
h all-mouthed. ’ ]
Onlt eI\Ts'el.;]ts and Nest Building.—I have been unable {o waj:ch the pr o(;:ersl,i
of t-iest building, but have examined many natural nests in ~the'dli0rnfro(m
the Soldiers’ Ilome near Grand Rapids. The water deepens la'lilt \l from
the shore line iu this pond so that nearly all the nests are bui 1 c Ohean_
the shore. They are much less eonspicuous than the nests of the SnlI‘El'].
mouthed bass and are usually less excav_atedt. Often ;hﬁxgoég?:nh?schaielv
i d leaves, fallen from neighboring trees, an I
;v“lrte]i)td;\irav the thin layer of ooze from these and the eggs have ,be-enl laltd
upon them. In other cases the roots or low growing shoots of water p1 a}ilqz
have been similarly cleaned. Sometimes an area of sandy grave . H
been swept clean, Dut has not been hollowed out nor has the‘saud eeg
removed from among the pebbles. All such nests are mconspmu({usban’q
are usually found only by first observing the p{'esence of th(;tmt':lxlialt izq
y I s : a ne at was
but one case have I seen a large-mouthed bass on a s
‘E}:ﬂl 1Iltt()llowed out and in which the sand l}ad been removed from an:im.l;
the pebbles at the center of the nest. This was, however, in a ponhal?e
which small-mouthed bass were also present, so that the work may
in part that of a small-mouthed bass. ) .
beg?nhénlé)rge-mouthed bass is said (Lydell, 1902; Lamkin, 1901) to plefe];
to make its nest on the fibrous roots of water p_lants. For tbals rtc)aa;:d_
artificial nests with fibre bottoms have been provided for it in tlledrb
ing ponds. In the Soldiers’ Home I have found the %rgzl_nout e L) aisi
i - i i Ik breeding ponds,
sting on all sorts of material. In the Mill Cree !
3\1rpili(§hgboth fibre and gravel nests are placed, the large-mouthed ba§ls ]t;ll-e
quently makes use of the gravel nests, even when fibre nests are avai at hee
The relatively less care exercised by the l‘arge-mouthed bas(,is nﬁﬂ e
selection of a nestirig place and in the preparation of the nest is (Lu esJE
correlated with the fact that the eggs remain but a short time llli t e nes .
which therefore does not need to be so carefully prepared for their recep
tion. The eggs are hatched usually at the end of three days. ) ot
2. Guarding the Empty Nest.—I have no observations on this ‘1101.n t
but.Lamkin (1900) records an interval of nine days between nest bu1_‘d1nb
wning iu the large-mouthed bass. ) ) ]
anéi Spgparleﬂmgng.—A detailed account of the spa\gnmg llllelbl“Es Ofbghevlgrt%aE'
. i obser
thed bass is wuch to be desired. I have been able to
ggéilxlvnfng fish but once and then imperfectly. This leads me to suspect
ing occurs usually near dusk or dawn, .
thiks;pgx_niréu;g. m., June 8th, a pair of large-mouthed bass wasy seen in
ome of the breeding ponds in an artificial nest about eight feet fro;’g
shore. The female was somewbat darker colored than the male and cou1
be fu.rther distingnished by her somewhat tlnc};er sibdomen.ac]’l];lée nf]]?lhg
as in the nest or near it and repeatedly the female appro .
?n?l?eltrzlirclgd to her outer side and-bit her flank and she then went a“t:ayt.
Three or four other bass, probably males, were seen ten or fifteen fee
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outside the negt, T returned at 7 p. . and found the sanpie conditions.
Tbe female was seen to approach the nest and to turn on her side with
her head pointed obliquely downward and to foat thus, as though half
dead. In this position she entered the nest and {he male followed angd
took up a similar position, What happened in the nest could not be
clearly seen. The tails of the two fish conld be seen and from their posi-
tion it was clear that the fish lay side by side on the bottom with thejp
tails together and parallel. It could also be seen that some times one
and sometimeg apparently the other fish lay turned party on its side. At
this time no doubt the €ggs were emitted. After heing in the nest fop a
short time the fish came out, and the female was seen fo be still floating,
head downward. They then returned to the nest and continued thusg for
half an honr, alternately lying on the bottom within the nest ang floating
on its border. It was then too dark to make further observations.”

That the male of the large-mouthed bass habitually receives more than
one female into his nest or receives the same female g second time after
a considerable interval is shown by the fact that in three nests in which
the eggs were examined in their earlier stages some were found that had
been recently laid and others that had been Iaid for forty-eight hours.
Lamkin {1900) says: “QOn several occasions the male was seen to have
two females on the nest with him at the sane time, and as a rule this
proved disastrous to the eggs. They were always more or less scattered
about, sometimes covering several square feet of bottom.” Again he de.
scribes a large male, known by being the largest fish in the pond as well
as by having a split tail. Thig fish fathered eight different sets of eggs
. from April 8 to July 4. “On one occasion he was seen taking care of a

large brood of fry and a nest at the 'same time.”

4. Quarding the Ilggs and Young—I have very often watcheq the
large-mouthed bass while on the nest and while guarding the young hass.
Its behavior doeg not appear to differ essentially from that of the small-
mouthed bass already described.

C.  HISTORY oF OBSERVATIONS ON THE BREBDING HARITS OF THE BLACK BASS.

Rafincsque {1820}, in the supplement of the Ichthyologia Ohiensis (p.
88}, says: “Mr. Wilkins has informed me that thig species watches ovep
its spawn and prevents any small fish from coming near it; while thus
employed it will not hite at tbe hoolr, but endeavors to drive away the
hait.” According to Gill (1889) the species here referred o as Lepomis
flexuolaris is the small-mouthed bagg,

John Hoff (1855) thus describes the habits of the small-mouthed hass:
“In winter they apparently hide under rocks, logs, ete., until the first of
April, when they come out and begin to ascend the streams, apparently
to find a convenient place for spawning. They appear to separate into
pairs, male and female, and hunt out some retired place or nook where
the water is about eighteen inches deep and still, but adjoining deeper
water, to which they can escape if alarmed, They then commence making
their nests, i. e. working all the mud, ete., off the bottom so gs to leave it
Perfectly clean in a circular form, the diameter of the circle or nest being
about twice the length of the fish, after which the felngle begins depositing
her eggs, which appear to become glued to the bottom or small stones
in rows after the deposit has taken place. She remaing night and day,
either on the nest or swimming about it, apparently guarding the negt
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and driving every other smaller fish away. This watch?ng or guarding is
continued until the eggs are what is called hatched, which occurs in from
eight to ten days, according to the temperature of the water, The young
fish at first remain near the bottom and appear like a gauze veil Roating,
In two or three days they gradually rise and spread, the old one leaves
them, they separate and eacli one shifts for himseM, i. e, hides under leaves,
small sticks and stones.” . )

Tisdale (1869), writing of the small-mouthed bass, says: “They spawn
in May and appear to occupy their spawning beds for‘ nearly two months.
TLarge clean places are scooped out in four to eight fee_t of water,
verging on the shore of the pond, and some four to ten f(_eet_m dlau.le_ter.
These beds are made on sandy or gravelly bottom, are distinctly visible
with fish thereon from a boat as it passes over them, The trunk of a
sunken tree, or beside a lone rock or bed of rocks or other hiding place
is a favorite location for a spawning bed. They lie in one or more couples
over their beds and here for the period of incubation they keep watch
ind ward with constant fidelity. Around their beds may be seen perch,
suckers, eels and catfigh in Dlenty, ready to devgur a portion of the' ova.
The bass are constantly at war with these voracious depredators, dmvmf,’r
them off from moment to moment “under current of a heady fight.’’
Again:—“From close observation in a small pond where T placed several
fish in April and May, and where I could daily wateh their movements,
beds were made by several pairs, over which the female hovered con.
tinually. Here they remained until the 24th of June. Tvery hour T
watched themn without any evidence of young fry. In the afternoon of
this day and after an hour's absence, I returned and discovered several
hundred of minute young bass hovering at the surface of the water, while
the parent fish was wmoving around her bed as usual. These young fish
were darting about with activity-—-about three-eighths of an inch long,
looking like black motes in the water, TFop three or four days they kept
in this position and then scattered about the edge of the pond among the
grass, a few being thus seen for about two or three weeks, When_all sight
of them was Jlost till September, at which time a few oniy' were discovered
of about two inches in length with the tail marked with a cross-bar.”
Again :—“One fish is generally on guard at the bed, geemingly quite docile,
and if alarmed moves from it a few feet, but soon returns. Thig probably
ig the female, exercising her maternal care of the ¥oung.” .

These earlier accounts seem to have been frequently copied. Thus we
find Forest and Stream (1875-6) quoting from the Mirror and Farmer
an account not essentially different from that of Eoff, and later (1875}
giving a second account which bears evidence of a knowledge of Tisdale,
while Hallock, in the Sportsman’s Gazeteer (1883 and prob.ably in t]_le
earlier edition), gives an account which agrees closely with that in
Forest and Strean1, of which he was at the time editor.

Henshall (1880-1881) describes the breeding  habits of the _black _bass,
but adds practicaliy pothing to the accounts of these earlier writers,
though he appears to have made observatious of his own. Whereas earlier
‘writers refer to the fish guarding the nest as the fem_ale, Henshf'ﬂl avoids
the error of Lis predecessors by speaking of it with circumspection as the
“parent fish,” . ) )

Arnold kept both large and small-mouthed bass in ponds in Indianap-
olis. He published a brief note in Forest and Stream, under the name of

15
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Gringo (1881}, and later gave an account under his own name {Arnold,
1882), from which T quote: “I think the female prepares the spawning
ground or bed, after which the male joins her. Vhile the female is pre-
paring the bed the males fight ome another for possession. The male
presses the roe from the female by a series of bites or pressures along
the beily with his mouth, the female lying on her side during the oper-
ation. The male ejects the milt upon the roe from time to time and the
spawning process lasts for two or three days. When the spawning is
over the male disappears from the scene and the female remains upon
the nest, extremely pugnacious, allowing nothing to approach until the
eges have hatched and the young fry are a week or ten days old.”

Arnold thus adds to what was already known some observations on
the behavier of the fish while spawning, and restates the erroneous opin-
ion that the female is the guardian of the nest.

Holt (1886, 1888) observed the small-mouthed bass in the Thornapple
-River in Michigan. He describes the male and female as working together
at the béd and the female as guarding the eggs and voung fish. The
Yyoung fish are said to be helpless for fromn six weeks to two months, at
the end of which time they begin to swim and are “led by the mother
fish to shallow water near shore and left to care for themselves” In the
same paper (1888) he describes the female as caring for the young fish
until they are three-fourths to one and a half inches long,

Gl (1889) calls attention to the early accounts of Rafinesque and Eoff
and expresses his dissent from the opinion that the female bass guards the
nest. This he regards as an infepence from the habits of mammals and
reasoning from the known habits of other fish in which the male parent is
the guardian, believes that this will be found to be the case in the bass
also. :

Bower (1896), in giving an account of the propagation of the small-
monthed black basg as carried on by the Michigan Fish Commission,
describes the breeding habits. This deseription is chiefly from the obser-
vation of Lydell, then in charge of the Michigan Fish Commission’s bass
operations. Bower’s paper is the fir&t to assign to the male the role of
guarding the nest and young fish. He further states that Holt had, in
private conversation, said to him that his earlier statements (Holt, 1886,
1888) that the female was the guardian of the nest were erroneous.

Henshall, in his “More About the Black Bass” (1898), seems not to
have known of Bower’s paper. He quotes the account of Arnold (1882),

which assigns to the female the construction of the nest and the care of -

the eggs and young, and says: “This accords in the main with my own
observations, though T have never observed the male biting or pressing the
abdomen of the female, I have often seen the female alone, and some-
limes the male, and sometimes both together spinning rapidly around
the nest, wpon their sides, ejecting the eggs or milt, which sank at once
to the bottom, When the fish were in pairs the edges of their bellies
would be toward each other, sometimes in contact as they circled around
quite close to the bottom with jerky, tremulous motions; but I never saw
the male pressing the spawn from the female with his mouth.” ‘
Liydell (1902) published a brief account of the habits of the small-
mouthed bass, This may be regarded as an elaboration of the paper of
Bower (1896).. Lydell’s observations cover the nest building, spawning
and care of the eggs and young and are in substantial agreement with the
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observations recorded in this paper. To him belongs the credit of the first
accurate repert of the phenomena under discussion.

Newin (1903) seems still to think that the female builds the nest,
since he says: “I had observed during the spawning season hundreds
or nests, but in many the eggs were not fertilized eggs, as the fish did not
mate.” Presumably nests with unfertilized eggs laid by unmated fish
were prepared by females. Again he says: “After they have done spawn-
ing they will hover abont the nests for a time, but finally leave it.”  He
does not believe that the bass guards its nest. The belief that the female
bass builds the nest is then apparently not vet dead and may warrant
the following resume of our knowledge on the snbject.

That the bass guards its eggs was known as early as 1820 (Rafinesque}.
In 1855 the first detailed account of its hreeding habits was published
(Eoff). The nests are deseribed and attributed to tbe two fish working
together, while the female is said to guard the eggs and young fish. In
1869 Tisdale added a few observations and reiterated the statement that
the female guards the nest. Until 1852 these three accounts seem to have
formed the basis of all other published accounts. In that year Arnold
described for the first time the act of spawning, especially the biting of
the female by the male, but agreed with the earlier observers in giving to
the female the role of guarding the nest. This error Las been reiterated
by Holt (1886, 1888) on the basis of his own observations, and by Hen-
shall (1898}, who quotes Arnold, as well ag apparently by Nevin (1903).
Lydell (Bower, 1896, and Lydell, 1902) was the first who from his own
observations ascribed the building of the nest and the care of the eggs
and young to the male fish. At the same time he described in more detai
then previous writers the method of building the nest, the act of spawning
and the care of the eggs and young by the male fish.

The observations on the breeding Labits of the smallmouthed black
bass recorded in the present paper confirm and extend somewhat the
observations of Lydell and may be now summarized as follows:

D, SUMMARY OF OBSEVATIONS ON THE BREEDING HABITS OF THR BLACIK BASS.

1 Small-mouthed Black Bass.

1. The nests are built preferably on coarse gravel by the male fish
working alone. ‘

2. The male fish standing upright sweeps the gravel .with the tail until
it has been freed from sediment. The nest is then said to be “cleaned
up.” but is not yet completed. :

3. The male then roots over the pebbles with his snout and sweegps the
sand and small pebbles from between them. The nest i thus “hollowed
out” and is now complete. -

4. The male guards the empty nest until a female appears or is found.

5. The activities connected with spawning may be divided into two
perioda.

6. During the first period, which may occupy half of the whole spawn-
ing time, no eggs are emitted, but the male by biting the female brings
her into that condition of sexual excitement necessary to the laying of
the eggs. ‘

7. During the second period the eggs are laid at intervals of about
thirty second and probably not more than twenty-five or thirty at one
time. Each act of egg emission occupies about five seconds.
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8. While emitting the eggs the female lies on the bottom on her side
and moves her pectoral fins slowly and alternately and her contracted
dorsal with a characteristic fluttering movement.

9. In the intervals between the emission of egrs the female floats list-
lessly or swims very slowly on her side at the edge of the nest, usnally
with her head somewhat lower than her tajl. '

10. While the eggs are being emitted the male lies guiet and upright
at the side of the female.

11. In the intervals between the emission of the eggs the male swims
about the female and bites her on the mouth, cheeks, opercles and on the
vent.

12. The biting of the male is not of such character as to press the
egg$ from the female and it does not take place while the eggs are being
emitted. It is less frequent in the region of the vent than on the cheeks,
opercles and corners of the mounth and is to be regarded as wholly in the
nature of a stimulug rather than as a mechanical aid to the emission of
the eggs. _

13.  Before spawning neither fish is motiled. While spawningt both
fish are mottled, but the female is usually darker and always more con-
spicuously mottled than the male.

14. Upou completion of spawning the mottling disappears from the
male and he then appears to be uniformly dark-colored. The mottling
presumably also disappears from the female, but she is no longer seen.

15. The female has not been seen near the nest, except when spawning.

16. The male guards the nest until the young fish leave it and ‘gnards
the young fish until they are about an inch long. During thig time he
repels all intruders.

2. Largewmouthed Black Rass.

1. The pests of the large-mouthed black bass are tlie property of in-
dividual males. They may be made on fallen leaves of trees, ibrous roots
or leaves of water plants, gravel or sand or other bottom material.

2. The spawning is infermittent and sexual excitation of the female
takes place by means of biting by the male as in the case of the smaijl-.
mouthed bass. '

. 3. d'l‘he male guards the empty nest untl the female appears or is
ound.

4. The individual nests contain eggs which differ from one another in -

development by as much as forty-eight hours and indicate that more
than one female spawns in a nest (polygamy) or that an individual female
spawns a second time after forty-eight hours.

5. Im other respects the breeding habits are not known to differ from
those of the small-moutbed bass.

IIT1.
DEVELOPMENT OF THE BLACK BASS.

A. DEVELOPMENT OF THE SMALL-MOUTHRED BASS.

I. The Ovaries and the Eggs.

The ovaries of the small-mouthed bass, examined before spawning,
are clongated, cylindrical sacs, with rounded ends, In a fish twelve
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inches long, taken May 12th, before spawning, each ovary measured
40 mm. by 9.0 nun. (1.6 in. by 86 in.). Tts outer wall is a very
thin membrane. The two ovarian sacs unite, and a taperiug duct 5.0
mm. {2 inch) long leads from them to thie external opening situatec,
between the anal and urinary openings. If a sac is opened it is
found to be filled with eggs, which are attached to ridges running
crosswise of it. There is a small irregular cavity between these
ridges and it extends through the duct to the’external opening, 80
that a probe may be readily passed from the outside into the cavity
of the ovary or in the oppesite direction.  There ig, therefore, no
obstruction to linder the exit of the ova, which might be readily
stripped from the fish except for the fact that they are clogely ad-
hevent to the ridges on the inner surface of the ovarian sac. This
adberence ix so close that when the ovary is siit open aud sbaken in
water the ova are not defached. In a fish 30 cm. (12 inches) long
and of G661 grammes (%2 oz) weight, the ovaries weighed 51
grammes (1.7 ounces) or about one-thirteenth the weight of {the fish,
In snch an ovary one may distingnish in the spring hefore spawning,
eggs ofY three sizes—large opaque vellow eggs, abont 2.5 mm. (0.1 in.)
in diameter and nearly ready to be laid, medinm sized, white opaque
eggs from 0.5 mm. (0.02 inch) to 1.3 nun. (0.06 inch) in diawmeter
probably the eggs of the next season, and very swmall, transparvent
colorless eggs of uniformly about 0.25 mm, (.01 inch) in diameter,
the egos of the third, perhaps of subsequent seasons.” The numbep

. of mature eggs in these ovaries was determined by weighing a amall

piece, conuting the eggs in it and then estimating the whole number,
There were found 5,440 mature egps. In a second specimen the
ovaries of which weighed 354 g. there were found 3,604 mature eges.
Stranahan (1898) has reported 4,011 eggs in a female small-mouthed
bass weighing one and one-half pounds. ’

The fresh-laid eggs of a single fish that have been some time in water
are of nearly nniform -gizé, but those from different fish vary with the
size of the fish and possibly with other conditions. The range of varia-
tion that T have fonnd is 2.17 mm. (0.087 inch) to 2.8 mm. (0.112 inch).
In other words, the eggs ron from 8.9 to 11.5 fo the linear inch,

The egg consists of the following parts (TFig. 1L, PLI}: On the outside
is the shell consisting of a thin outer adhesive layer aud of an inner
layer, the zona radiata, pierced by radial canals which are visible
only under a higher power. Within the shell is a narrow §pace, the
perivitelline space, filled with a fluid, probably albuminous. This fiuid
corresponds in position to the white of the hen’s egg: In many bony
fishes thig fluid is watery, abundant and colorless so that it fills
a large space between the shell and the surface of the yolk. In the
small-mouthed black bass the perivitelline fluid is thin, scant and of a
browi color. The egg is therefore smaller than many other bony-fish eggs
which contain no more food material. The fluid is so thick that
in preserved eggs it forms, on account of the action of preserving flulds
on it, a small elastic mass which wust be dissected off bLefore the-
snrface of the egg can be examined.

The perivitelline space measures 0.054 wnm. to 0.096 mm. in width
(about 0.002 to 0.004 inches). Within the perivitelline fluid is the
volk of tbe egg, with its enclosed oil drop. The yolk is not in direct
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contact with the perivitelline fluid bnt is separated from it by a
layer of protoplasm which completely encloses the yolk. This pro-
toplasmic layer is thickened on one side to form the germinal disc,
clearly seen in the upper left hand egg in Fig. 1. The yoik encloged
within the protoplasmic layer is of a light yellow color and tansparent.
At its center it is qnite homogeneous and of a semi-Aluid consistence.
Near the gurface it is composed of separate, rounded yolk masses of
various sizes, so arranged that the smaller of themn are next 'the
protoplasmic layer. Embedded in the yolii is the oil drop. It is a littie
less than half the diameter of the yYollk and lies on one side of it
s0 that the surface of the oil drop projects slightly above the yolk
surface and the protoplasmic layer is stretched outward over it.
On account of the lesser specific gravity of the oil drop, that side
of the yollk which contains it is always uppermost, if the egg is
free to move. The oil drop then appears to be exactly at the
center of the yolk when the egg is viewed from above. The young fish,
when it develops, appears on the upper side of the egg and is thus
protected from the weight of the yolk upon it. When the eggs are
not free to move the oil drop may, when the egg is viewed from above,
appear to be in any part of the yolk, as in Iig. 1. In addition
to the oil drop there are about jts edges nnmerous smaller oil droplets.
The strocture of the egg of the smallmouthed bass makes it an
exceedingly delicate egg, easily injored. This is in part due to the
small amount of perivitelline fHuid and in part to the oil drop. For
purposes of microscopic examination it is often desirable to free these

eggs from adherent particles by brushing them with a feather or'

soft brush, With most bouy-fish eggs this procedure does not in-
jure the eggs. In the case of the smallimouthed bass eggs a large
per cent of the eggs thus hrushed is injured by the bnrsting of the
protoplasmic laver and the escape of the yolk into the perivitelline
space. Yolk which has thus escaped brealts up into minute spherules
and then appears white so that €ggs 80 injured are recoguizable by
the presence in them of a white spot. The rupture of the proto-
plasmic layer oceurs at the border of the oil drop, that is along the
. line where the protoplasmic layer stretches from the surface of the
yolk to the surface of the 0il drop. This is mechanically the weakest
part of the egg, and owing to the slight protection against mechanieal
deformatien of the egg afforded by the secant perivitelline fluid, it
is here that injury occurs. It is here also that the protoplasmic layer
is ruptured when the egg is dead. The white spots of snch dead
eggs are readily seen in most of the eggs in Fig. D,
2. The Development After Hatching.

The writer has already described in detail (Reighard, 1900) the
development of the wall-eyed pike as it may be followed in the living
egg. In its essentinl features the development of the black bags
is nearly the same as that of the wall-eyed pike, so that it is un-
necessary for our purpose to describe it in detail. The development
- of the bass before hatching is moreover difficult to observe. The
€gg i8 too opaque to admit of clear views of what takes place within.
Its natural opacity is increased by particles adherent to the shell and
in the earlier stages an attempt to remove these with a brush is
likely to injure the egg. Tf the eges are preserved, the preserving
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fluids harden the perivitelline fluid so that it forms a tough, opague
layer over the surface of the egg and hinders any clear view of its
surface. If the hardened perivitelline fluid is dissected away the gtrue-
tures beneath it are more or less injured. The egg before hatching
is therefore a very unfavorable object. It may be best studied by means
of microscopic sections. ¥or these reasons the following account of the
development of the black bass proceeds at once from a description of
the egg to the hatching stage. .

Since the stage in which the fish is at any age depends on temper-
ature, the ages arve given merely as approximate guides to the stage
in which the fish is. It is better to designate the stages arbitrarily
by letters, and this has been done in the following section of this

aper.

P rIz) The recently hetched fish.—In the small-wouthed bass at the
time of hatching (Figs. 3, 4 PL. 1) the yolk, relieved from its confinement
within the shell, becomes elongated. Its ends are rounded and its
longer axis, which is roughiy about one and onehalf times its 'shgrtt_ar
axis, is parallel to the long axis of the body of the embryo. Within it
is seen the oil drop, which is of a bright golden color, while the yolk ig
pale yellow. The yolk is enclosed wi“;hin the yglk sac, the outline pf
which may be seen following that of the yolk in Fig. 3. In front there is,
between the yoik and the external yolk sac, a space, a part of the
futnre body cavity of the ewmbryo. (Fig. 2.) This space is that part
of the body cavity which contains the heart and is known as the
pericardial cavity.

The head and nearly the whole trunk of the embryo are broad and
flat and closely attached to the upper surface of the yolk ‘sac, while
the tail which is flattened in a direction At a right angle to the
body projects beyond the yolk sac and 1s‘ab0ut equal to 1t.1n
length. Tu the head one may see the developing eyes, each of which
contains a central smaller body, the lens. In front of each
eve and in contact with it is au open pit, the olfactory pit, which
d'evelops into the olfactory organ or organ of smell in the adult fish.
A little way behind each eye is a simple closed vesicle, one of the
auditory vesicles out of which develops one of the ears of the aduli.
The same structures are more clearly shown in the figure of the large-
mouthed bass at the time of hatching. (Fig. 19 PL I1) .

Running along-the middle of the Lody and tail may be seen th
notochord, the supporting axis of the embryo, about which the back-
bone of the adnit fish develops. Crossing the notochord and extend-
ing above and below it are seen parallel V-shaped lines, with the
points of the V directed forward. These lines separate from one
another the mnscle segments out of which develop the muscles c_gf the
adult fish. A little way back .of the yolk sac on the lowe‘r side is
seen a projecting papilla contained in a slight noteh.  This marks
the position of the vent and at this point the tail and body join
one another. 7The embryo and yollt are transparent and except for the
yellow of yolk and oil drop, coloriess, . .

" The heart is beating feebly, about seventeen beats to the minute.

The embryo is able to lash the tail from side to side but these move-

ments are insufficient to move the heavy yolk sac. )

The most convenient method of describing the development of the
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embryo into the adult fish is to follow separately the history of each of
its parts. When this has been done certain characteristic stages may be
designated. Figures 3 to 12 represent the developmental stages which are
passed through in the nest after batching and each of these figures is ten
times (linear) the actual size of the fish represented. Figures 13 to
16 are five times the actual size of the fish. Figure 13 is of the same
stage as fignre 12, and represents a youug fish whick is just swim-
ming up from the hottom of the nest. while figures 14, 15, 16 and
17 represent fish that have left the nest. Figures 13 to 18 represent
fish magnified but five tiwes, that is only onehalf as much as fig-
nres 3 to 12; while figure 17 represents a fish of it natural size.
In comparing the figures, therefore, figures 13 fo 16 mmst be thought
of asg twice thelr actual size when compared with figures 8 to 12,
while figure 17 must be imagined to be ten times its actual size when
compared with fignres 3 to 12; or one may compare all the other
figures with figuve 17, by thinking of figures 14 to 16 as one-fifth their
present size and of the remaining figures as onetenth their present
size. :

b. Tolk and oil drop. The yolk does not diminigh greatly in size
until three or four davs before the young fisk is ready to swim np
from the bBottom of the nest, when it is about eight days old (Fig.
2). It undoubtedly does, however, lose in density and consequently
In weight during this time, since the material of which it is com-
Posed is being absorbed and used in building the body of the embhryo.
During its early history the yolk also changes shape. Its front part
projects from the remainder as a kind of papilla (Fig. 7). Along
the groove between this papilia and the remainder of the yolle there

~runs on each side one of the great veins {Ducts of Cuvier) which
bring the blood from the body of the embryo to the lower or back
end of the heart (Fig. 6). This yolk papilla is now gradually ab-
sorbed or withdrawn so that in figure 10 it is quite small while in
figure 12 it is no longer to be seen. At the same time the yolk has
become more pointed at its Lack end and more elongated so that in
figure 10 it iy egg shaped. In the young fish which is swimming and
no longer Iying on the bottom of the nest (Figs. 12 and 13) the yolk
sac is considerably reduced in size and s still more elongated. Fig-
ure 13 rvepresents a fish with contracted pigment cells seen by trans-
mitted light so that the yolk is clearly seen. TFigure 13 shows a
fish of the same age as seen by reflected light and with the pigment
cells not contracted. Tu this figure the yolk is hidden by the pig-
ment and one sees merely the rounded protuberance formed by the
projecting volk-sac hetween the base of the lower jaw and the root of
the tail. This protuberance now gradunally disappears as the yolk is
absorbed from the yolk-sac with the growth of the young fish, and in
conseqnence the outline of the lower surface of the body gradnally
approaches the gentle curve characteristic of the adult fish. About
eight days after the fish have arisen from the hottom of the nest
(Fig. 14) the last trace of the yolk is absorbed. The precise time
when this takes place camnot be told by inspectiou of the flsh from
the exterior but only by dissection. Thus in fignre 13, there is seen
a greater protuberance of the ventral surface than in figure 14, though
the fish represented in figure 15 is the older by two days. The dif-
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i ifer X t in
ference is due wholly to the different amouuts of food presen
the alimentary canal; in Dboth fish the yolk ig wholly absorbed. The

“oil drop is absovbed after ibe greater part of the yolk. Thus in

2 it i i 'ly or i § iz i fish like
figure 12 it is still of mearly or quite tull size and in a
tlTat represented in figure 14, in which the yolk is 'absorbed a small
part of the oil drop still remains. The oil drop furnlSl}GS nourishment
to the young fish but ne doubt, like the air Dbladder, it also helps to

float the young basg in the water.

¢. The hewd.—The head is flattened at the tiine of hatching and
its whole lower surface is attached to the upper surface of the yolk-
sac. As development proceeds the head grows gradua}]y_ forwarfl 50
that it projects beyond the yolicsac and as the yoll is absmbe,d,
the lower surface of head and body as seen in pr_oﬁle come to fOlPJ
parts of an uninterrupted curve., While the head is growing forn;'a}d
it changes shape. At hatching all parts of the brain lie in r:e;uly
a siuglé plane, a plane which is curved only enough to c011f01m‘ tc;
the surface of the volk-sac. At the end of the first day_tl_le fu‘)n‘
part of the brain (forebrain) is bent glowqwa;.'d' S0 that it forms
almost a right angle with the parts behind it (Fig. 5). This bend,
lknown as the parietal tlexure, takes plac—e; in the secon!:'l (_]1\?181011
of the hrain, or mid-brain, which iz seen in the figures jnst EIL.I)U'?’G
the eye. On the second day (Tig. 6) a gecnndl bend. Tl‘le buélg!e-
bend or pontial flexure, appears in the braiu behind the ﬁ1§t ax; ﬂm
a direction opposite it. The result of this is that the IJa}ts o il he
brain are again brought nearly inte the same plane. This bending
of the brain may be illustrated by placing the hand palm down on
a table in such a way that the extended fingers pl‘O]eC’t'be‘]’UDd ﬁh:
edge of the table. By bending the hanq atlthe knuckle.']omis 80 t 9(.1
the fingers are kept straight while lheir tips are earyle(.il dowgwa}ri,
the parietal flexure is imitated. -If now while keeping the ngﬁls
and hand in the same position with reference to one another, ?
wrist be bent so as to bring the tips of the fingers again to the lrcilve
of the table top the bend of the wrist imitates the pontial flexure. W t?n
the second bend has been made ther;a is af ctziwty or angle between the
B he hand and the npper sarface of the arm. ‘
ber];:sfa tbends in the brain are accompanied by correspondmg‘ch_ange;
in the form of the head, rendered possible by tlie gradual sepalatlgnﬂg
the head from the yolk-sac. Thus in figure 5 the front end g e
head is pointed downward in correspondence with the pametal‘ e_x;u'e_
while in figure 7 it is directed forward in correspondence to the fiun?, }ctljln
of the pontial flesure. In the same flgure the depress1r0‘u_bac of..1 1(13
head marks roughly the position of the pontial fexure. This dﬁepre‘SS}O
is seen in the other figures to figure 13. In figure 14 and the’1el3naé11mn%
figures it is seen 1o be gradually filled up. 80 that the_ upper pl?cl edo
head and body form a uniformly curved line. The filling up 0f1 ée ?i
pression is brought about by the extemsion into it qf musgl‘es pro }Ege
from the mnscle segments and by the development of their supporting
bo?‘?flzther change in the form of the head is due to the developmeflt
of the mouth and jaws. In figure 6 the depression hetween the Iow Er-
gurface of the head and the volk Jeads to a shallow 11101}t11 "Cavtlly
but there arve ag yet no jaws. Twenty-four hours later (Fig. T) the

16
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lower jaw may De seen attached to the surface of the yolk-sac above
the "pericardial cavity and above it may be seen the mouth cayity
bounded above by the part of the head in which the upper jaw subse-
quently forms. The lower jaw now gradually extends forward as
seen in figures 9 to 13 and at the same time the upper jaw develops op-
posite it. Both jaws then elongate (Figs. 14-17) so that the eye comey
to lie farther from the end of the snout. The head which meantime
has become flatter from side to side thus assumes its adult form. -

The eye at the time of hatching is transparent and colorless. At
its center is seen the lens, At the end of one day (Fig. 5) black
pigment has begun to develop in the eye outside the lens. At the end
of two days (Fig. 6) this pigment has increased and on the third
day (Fig. 7) it is so abundant that the eye is qnite Dlack. After
the third day an iridescent golden layer develops on the surface
of the eyeball and partly conceals the black pigment. This irides-
cence increases until at the time the young fish swims up from the

nest bottom (Fig. 11) tle cxposed surface of the eyeball is wholly -

iridescent. Meantime the iris, immediately surrounding the pupil, has
developed and appears in the older specimens as a bright ring of
gold. Extending frow - the edge of the pnpil to the lower horder of
the eyeball is a slit (the choroid slit) which soon closes to form a
seam, along which the black Pigment is not concealed by the iri-
descent layer. This slit 1hus appears as a black line on the surface
of the eyeball and is best seen iu figures 6 and 12, After the young
fish swim up from the nest bottom (Figs. 14 to 17) this black line
is covered by the iridescent layer and is no longer visible.

d. Heart and pericardial cavity.—With the forward growth of the
head the pericardial cavity becomes larger (Fige. 5 to 8). At first
it ‘'extends in a vertical direction, downward from the lower jaw
along the front of the yolk. As the head continues to grow forward
and the yolk is absorbed the lower end of the pericardial cavity is
carried backward (Figs. 9, 10, 11), until finally the cavity occupies a
horizontal position behind the lower jaw (Fig. 12) as in the adult
fish. The heart ig at firgt a straight tube and may be seen in figure 6
as a dark line running through the pericardial cavity. At .its lower
or venous end it is formed by the junction of three great veins, the two
ducts of Cuvier, which are seen in figure 6 extending from the hody
of the fish across the oil drop and yolksac, and the vitelline vein
which enters from behind and brings the blood from the yolz-sac and
tail. The upper or arterial end of the heart is separated from the ve.
nous end by valves. From it the blood pours throngh the aortic
arches to the head and body. The venous aud arterial ends of the heart
are barely distinguishable in flgure 6§ but cach malkes up about half
the length of the heart tube. Fach part subsequently becomes swolien
while the portion between them forms a constriction in which are the
valves (Fig. 11), With the carrying backward of the lower end of
the pericardial cavity the venous end of the heart is also carried back
and there is produced consequently a bend in the heart tube at the
junction of the venous and arterial portions (Fig. 11). The later
history of the heart can be followed only by dissection.

€. The body is flattened from above downward at the time of hatch-
ing (Figs. 3 and 4), but as it separates from the yolk-sac and as the
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flattened in the oppo-

i radually absorbed - the body becomes

y_c%]k diiet:géﬁduu}. Z from side to side like the body of the adult fsg%agzzs

i]lle same time the muscle gegments, which in the you_r{gfh age

I'ee only at the sides of the notochord, exteud upward u,;;cli tﬁ{: s

—albove ‘the nervous system and below the body. cavrtyil ause e o
all is reatly thickened and strengthemed while at the F:c [tuhe ime the

‘;Jvodv ofgthe fish is increased in depth and the holow a

e he;‘%eisﬁ?alshﬂ\?‘.}l]fén the fish is hatched the tail is thick a;cJ itsxltnelnd(i

dlg. where thé notochord, muscle segrln_entst 5;11;(1 eﬁtzl;vou;hg telsl ir? tend

ri rough it, but it is very thin a e edge. g
}ength\;mcf)lglilrﬁluo%lls thin fold (the median fin-fold) whlch‘?)xte?distsfre(;né
{ﬁimsoilr-qac along the lower side of th_ettall f[thlléi b1:(1)1:13;1 :b(;)&]t R
d ‘Torwar its upper side to a point on a

ﬁi’l dﬂlfg r".)oaﬁi'f[sa(:.l 1_:s‘cllepvelopment proceeds f::hereﬂarecgﬁti t;l{)pzcz.l dou;:ngf
thi edi -fold the three unpaired fins, the dal,

311113 éﬁigﬁnxvﬁ?leothe parts of the fold not converted into these fins

<y

‘dlﬁﬁ{:ftearz.rt of the fin lying below the tip qf the tail g&v?z 1;;?1 1*:[32
the au£a1 or tail fin. The first trace of this fin is see e i
‘Slzn(ii 10. In these figures the layer of black pigment Ceto Lovering
the muscie segments along 12chfe sifdes thzhgn(lim(()lfyt}lse Srfg’?ochord. e

it rer edge not far from : en
I;J I;E?g ?I?o;éselvoi‘&:ét in figure 11 and in this figure it is seen that the

> . L
fin-fold on the lower gide of tbe notochord opposite the points where the

iement band is interrupted, is broadened and. markefd lglc?rll :ﬁglﬁ)txl'.i%
8 f pigment. This broader part of the median fin-fo % lower
Y Of I’zib 'tail. now increases in size and at the same El_le 131 hes
Side 0d fl“?he notochord upward as the seen in figure 13. In (‘; }s] lw S}{l fhe
: egnl ﬁ(;a which at first lies on the lower side of the tail ira. ‘gashjirfts fts
?,i‘ po ition to the end of the tail (Figs. 14, 15, 16). As 111 ifts its
Dositio it bends the end of the notochord upward, until fina 3{ o atong
pgiictlc?? t]lle notochord and the original terminal part of th% 22(1) mcla along
}c)he upper edge of the caudal fin (Fig. }5). !—%ege :;clligythey e longer
D o o ‘Efakes (I’]E{:Me 157];‘1%u%b)arlénttlo t?e found by dissec-
rface ig. - :

i?oortv %'Olilillet]cllfe E::gtlucal"al fin is shifting position strong branched sup

: s are developed in it.
;po{ﬂnguﬁg Sl‘?“iat di"js‘ eslé)é)ne that immediately.' in front of th?t c_augi}t tf::;-
thenmegiau fin-fold both above and below is broaderb ’chant hle Lsotoehord
forward, The broader front portion of this fold % {)ve the notochord
becomes the dorsal s, WIJle e bt B e Tatenmatiate. portion
T ogion. Gnfold 18 soe .y much reduced. In figure
of the median fin-fold is seen to be very n 4 o g 15t
it i nt below though still present ahove an

igsltliésapi)bezered bhoth above and below. In this Wayutlilzleledsogsjg t:il]?l(é
anal fins become wholly separated from t_he caudal. 4 g ‘delica.te
B e ot Toun doire aftor Hpiching and become gradnally dhicker.
T g ;

?ﬁ:;tgge;egso?; i(l)ll:er ccllggsila ﬁist in its broader back parts and later

in i front part.
m({? t]}iir?gsgd fins 11:)11e pectorals develop very early. One day after
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hatching they are thin, low semicircular ridges, shown iu figure 5
ahove the oil drop and opposite the notochord. Their line of attach-
ment is paralel to the long axis of the body and their free edges are
divected upward. LBach of the ridges now changes iu shape, direction
of its line of attacliment, and structure. The semiciveular ridges he-
come higher (Figs. 6 and 7) and the line of attachment then shortens
(Fig. 8) =0 that the ridges are triangular with {wo rounded free
angles and a shorlt truncated angle of attachment (Fig. 14). The
whole fin then elongates to its adult form. While the fin is chang-
ing shape its line of attachment shifts from the horizontal (Fig. 5)
until it makes an angle of about 45 degrees with the long axis of the
Jody {Tigs. 7 and 8} and finally into a nearly vertical position (Fig.
14). At the same time also the fin divides into two parts, a thick
hasal portion consisting of muscles and bone and a thin border with
supporting rays (Fig. 14). The border subsequently grows so that it
becomes much lavger relative to the basal portion than in the earlier
stages (Fig. 16), :

The pelvie fins do not make their dppearance until some ten days
after the young fish have risen from the nest bottom and some twenty-
four days after hatehing. They have thejr adult form and position
when they first appear but are very smail (Fig. 16). They then in-
crease rapidly in size (Fig. 17).

g Color changes.—The newly hatched fish is colorless and trans-
parent. The first color is the black pigment which appears in the
eyes at the end of about twenty-four hours. Subsequently branched,
black pigment cellg appear in the volk-sac. They appear first in a band
which extends from the pectoral fin backward along the jonction of
Yolk-sac and body (Fig. 6}. On the next day a second band appears
parallel to the first and extends from the aunditory vesicle backward
along the upper edge of the muscle segments (Fig. 7).

These two bands now gradually extend backward fo the tip of the
tail (Fig. 8). Then pigment appears between them until the two bands
are connected and the whole sides of the muscle sepments are cov-
ercd (Fig. 9). At the same time the pigmeut extends down over the
Yolk-sac and forward onto the top of the head and the lower jaw
(Fig. 10). Finally the whole fish is covered with dense black pig-
ment, except the #ng, which contain only a little pigment at theipr
bases, and an area along the venfral side of the yolk-sac which is wholly
free fromn pigment (Figs. 12, 18). Finally the black pigment covers
the whole of the yolk-sac (Fig. 14). The fish are then intensely black.
When the fish are abont 12 ium, (0.5 in.) long the intense black be-
comes tinged with green or bronze {Figs. 14 and 15) and by the time
they are three-quarters of an inch' long the whole bhody is of a uni-
form grey-green color, fading to white in the |ower surface (Fig. 16).
Later vertical dark bands and stripes appear on the light background
and by the time the young fish is two inches long, it has the appear-
ance shown in figure 17. The stripes on the head are well marked,
On the body are aboni nineteen dark bands, very nearly like those of
the adult fish. At the base of the tail is a black spot and aAcToss
the tail a characteristic black band. The black band on the tail
remains for a year and with ity disappearance the young bass has
taken -on adult colors. '
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: bitrary Stages in the Development of the Small-Mouthed I{lagk
Baggs.fi?l(;f? th'e} pur'(zmse of the fish culturist it is convemeu’gJ to d']]S-
tinquish those stages in the development of the bass that maéf e easilﬂ{
recognized with a hand lens. Since the rate of (:'le\-'elopmen’lc1 ‘arlesofwthe
the temperature this may hest be done not by reference to t e.tr:lge e
fish Dbut by reference 1o certain well marked . peculiari }es. s
number of stages to be recognized is wholly a matter of c!lmlce ’h ya terg
higher . powers of the microscope and detailed anatomlc'{t hC ar: Ev exs
on?a might readily distingunish a mngh la_rger number than lisfﬁ .ereﬂgl nu:
Tt is Dbelieved that the stages distmguxsl}ed below are su c1e£1 yiven
merous for the purpose of the fish culturist. The mea.suremte_n ] ’%hese
are those of individual fish and are the length.s fro_m t‘lp to1 %p. Hhes:
measurements doubtless vary considerably with different OIIS‘ c;l ' Nm.)

4: No pigment; head does mot extend Dbeyond the :8 sz c; e
crapial flexure; at time of hatching; length 4.6 mm.==0. inc

igs. 3, 4}. . ‘ .
(FIIS’%S %’igi}nent beginning to appearum eyes ér(?l:llgal))zl rlilgtnae] e&iix:lr??? S,
head extends somewhat Dbeyond yolk-sac an @ ieta Dexure I8
formed %o that the tip of the head .pomts downward; p o

E low ridge; fish able to glide along bottom by movemen
g?i?i?? ]:lsda%’ (24 houbrsi after hatching, length 5.4 mm.—= .22 inch (Fig.
R ni ; igm junction of yolk-

: Eye iformly black; a pigment band along junc ]
sa((:7 -angn‘lgoc]l]\]'l ; pontgal ﬂexu’re formed and head consequen‘tlly ﬂdu*egtu(ig
nearly forwzfrd; mouth cavity formed but no jaws; 1)?Ct0££l G11) 8
circuial‘; 2 days after hatching; length 6 mm.=—0.24 inch f( 1g0. 3e£1t on

D: Tye Dbecoming iridescent; two 'para_lle_l bands lo p-}"ﬁ ot on
body from auditory vesicle to posterior limit of yol t-szac,llt% L
rected forward; mouth cavity deeper and lower ]E\V fouma:,8
days after hatching; length 6.75 mm. =027 inch (Figs. 7 fant '}).dorsal

Z: Ventral band of pigment extends entire length o A z‘n , o
band shorter; a few pigment cells between the two bands ; Plgmgth
on yvolk-sac to a lorizontal line through mld_dle o_f oil g]obt:]e, mqn :
larg'ze; lower jaw partly free from the pericardial sac ar.l 'lclllovilb rgai
pectoral triangular, set at an angle of 45 degrees land 1!1F}apé) v
tion; six days after hatching; lengt]} 7.5 mm.==0.3 inch (Fig. 't.which

F: The two pigment bands united by mtervenm{; pigmen whieh
covers the muscle segmeuts;]rieau’lt:y]rtl Uﬁf \Iwarl}#c)é;a \iﬁ!}lﬁia%re%lgfﬁin thé

nd lower jaws of equal length; the ) b , °
;Egig\r%ial cavityJ; pericardial cavity nearly h.Ol‘l%OI]tEl.l,dUITld]Gl .agdd;)es
hind lower jaw; yolk egg shaped; cglgga.l ﬁ]I::ll t()%%{gnnll;lsg to develop; § day

' ing; h 8.8 mm.=0.33 inc .11,
aft(?-]: h%‘gﬁ];gbﬁo]c;?,gixcept fing and Jower snrface of yolk-sae, c?xfered
with intensely black pigment; end of notoc:hm:d bent Ppwardr,tselial-
aration of dorsal, anal and caudal fins beginning; onL‘ noﬁ J:eh_ a_
absorbed; swimming up fr011112 nl%s)t bottom; 14 days after hatching;
.==0.37 (Figs. . )

Iengi::h %gl(itn%)ecomgig (brognze c:r green; 'W'hole yoll-sac pigmented ;1 cau-
dal fin at end of tail, not notched; original end of vertebralllcodm?llm
hardly visible externally; no pelvic fins; doysal and an_al_ \5524 gx.es—
oped,L still connected with the caudal; nostml‘ a long slit; 14- L ay

after hatching; length 10.5 to 11.1 mm or 0.42 inch (Figs. 14, 15).




L}

30 SIXTEENTH REPORT—STATH FISHERIES.

I: Same as H Wut with very small pelvic fins; 26 days after hateh-
ing; length 11.5 mm, =46 inch (uo figure).

J: Color uniformly grayish green, lighter below; caudal fin notched;
original tip of vertebral columu scarcely visible externally; dorsal
and anal separated from caudal and fully formed; form nearly that
of the adult; about 30 days after hatching; length 19 mm.— .78 inch
(Fig. 16).

The difference in size between stages I and J is due in part to
the fact that the fish representing stage J wag reared in a large pond
while that representing stage I was confined in g screen. If the fish
taken as the tvpe of stage J had been reared in a screen it would have
been congiderably smaller, :

K: About ten black bars on side; no black bar on tail; otherwise
like adult basg except in proportional size of head and eye; about 40
days after hatching: length 27 mm.==1.08 inch {no figure). .

L: S8ides banded in a pattern resembling that of an adult female
under sexual excitement; tcheeks with stripes like the adult; a black
Spot at hase of the caudal: a black band on the tail; about G0 days after
hatching: length 50 wnm.==2 inches (Fig. 17). Except for the larger

size of the eve and the black band on the caudal the fish is now like -

the adult. The black band on the tail persists for g Year and then
gradually grows fainter.

4. Behavior of the Developing Small-Mouthed Bass.—Ag the young
baes lie iuz the nest immediately after hatehing they are transparent
and colorless and thus practically invisible to the naked eye. Only
48 one catches the glint of the oil globule are the Young fish visible.
In most cases the use of 2 glass dipping tube is necessary to deter-
mine whether or not there are fish in the nests. The lightness of the oil
globue which lies on the side of the yolk in which is the fish, causes
that side to turn uppermost. The young fish thus lie with the yoik-
sac against the bottom. The lower surface of the yolksac is adhesive
and soon becomes covered with a layer of adherent particles. When

pecially when the sac is loaded with adherent particles of foreign
matter. Twenty-four hours after hateching (stage B) the movements.
of the tail are sufficiently vigorous to cauge the #ish to move forward
for a short distance it placed on a smooth surface. Such movements.
probably occur on the stones in the nest. At any rate in one or two days
after hatching mosi of the young fish will be found to have fallon
down into the crevices between the stomes, so that on casual inspection
the nest appears empty. As development broceeds pigment develops
and the fish are then more easily seen in the nests. The development
of the iridescent coat of the eye also adds greatly to their visibility.

When stage E has been reached the gliding movements of the fish
over the bottom lave become much more vigorous and the pectoral
fins, which are now in rapid vibration, doubtless aid somewhat in
this movement. It iy not until stage I is reached that the young fish
.are able to swim up from the hottom. At this time they are able to
leave the bottom for an instant but retnrn to it again immediately.
The frequency of these exeursions from the bottom and their length
now steadily increase until in stage G the young fish are in con-
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tiunous movement from the bottom. The movement is due to inter-
mittent vibration of the tail and pectoral fius. This swimming up
from the bottom has heen rendered possible in part by the increased
size and strength of the fish and by the development of the caudal
and pectoral fins, but also in part by the reduction in the'We1ght
of the yolk and by the development of the air bladder. The air blad-
der beéins its development in stage (+ and twenty-fpur hours after
the fish have left the nest bottom the air bladder is one-fourth ag
large as the yolk-sac. The persistence of the oil globule in this gtage
also adds to the buoyancy of the fish.

For some days the young bass continue to hover about the nest
and form over it a swarm in which the individual fish are darting
here and there irregularly. The swarm then gradually leaves the nest
still attended by the male. I have not had opportuhity to study the
swarms after they have left the nest, but they are said to -persist
“until the young bass are about an inch and a quar_-ter _}ong.”—(L.).
The swarms then disperse and the young bass remain hidden among
weeds each caring for itself. The swarms of small-mouthed young
“are large and loosely aggregated measuring from ﬁfteep to thirty
feet in diameter. In these swarms the young are not moving together
in one direction as in a school of fish but each individual or each
small group of individuals moves independently this way and that,
back and forth within the limits of the swarm.”—(L.).

In stage G the young bass begin to feed on smail crustacea and
continue on this diet exclusively until they are large enough to cap-
ture insect larvae, when these are added to their diet, They appear
to feed continuously, night and day, so that where food is abundant
the alimentary canal is always full, the abdominal walls are distended
and strings of foecal matter project from the anus. ) )

In stage G the young fish show no marked reaction to mechanical
shock. Nearly the whole swarm may often be. taken with a single .
sweep of the net. If a stick be moved about in the swarm at Fhls
time the individuals do not necessarily flee from it but quite as often
move toward it. Later, in stage H, they begin to react to mechanical
shock and by the end of the stage flece actively from the pursuing net
or from a stick thrust among them.

B, DRVELOPMENT OF THE LARGE-MOUTHED BASS.

1. The Eggs of the Large-Mouthed Bass.— (Fig. 18, PI. IT) Closely re-
semble those of the small-mouthed bass, but are smaller. The average size
of the eggs of a single female was found to be 1.5 mm. or 0.08 inch.
That is, there are between sixteen and seventeen eggs to the linear
inch. The shell consists of two lavers, the outer of which is trans-
parent, aboui three times as thick as the inner, rough on its outer
surface and very adhesive. Soon after the eggs are laid the outer
layer becomes covered with. a coating of adherent particles, including
Ii{ring diatoms. The view of the interior is then much obscured. Thus
in figure 18 the central egg at the top has begn cleaned by brushing
and its interior with the embryo fish is fal_rly well Sh_ov_m. The
two eggs at the right have not been cleaned, while the remaining three
eggs have been partly cleaned. The inner layer of the shell is a zona
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radiata. The perivitelline space is of about the same relative size
as in the small-mouthed bass and its fiuid is much the same. The ap-
perance and structure of the yolk is the same, but the oil drop is rej-
atively smaller. In the small-mouthed bass it has about one-half the
diameter of the yolk, in the large-mouthed bass, about one-third the di-
ameter of the yollk.

2. Dewvclopment after hatehing.—Tt is unnecessary to follow in de
tail the development of {he large-mouthed bass, since in its general
features it is like that of the smallmouthed bass. The small-imouthed
bags requires usually ten days for hatehing while the large-monthed
basg in the same waters hatches in from three to four days.

At hatching (Fig. 19) the young fish shows the same parts in the
sarme stages of development as the small-monthed bags of the same age.
Tts head is relatively large and extends a little further forward. The
yolk is elongated. The pectoral fin, which is only visible in the small-
mouthed basg after twenty-four hours, has begun to form, but is scarcely

vigible in fthe figure. From the rudiments present at the hatching

stage the individual organs develop in the same manner as in the small-
mouthed bass. 'Their history may be seen in the figures and need not
he repeated. The color development is, however, very different from
that of the small-mouthed hass.

Black pigment appears in the eye forty-eight hours after hatching
(Fig. 20) and three days after hatching the eye is very black (Fig.
21) and at the same time black pigment cells have appeared along
the junction of the yolk with the body. This black pigment is later
to be found on the body along two parallel bands as in the small-
mouthed bass. Nine days affer hatching the black pigment covers the
whole fish except that part of the head below a line drawn through
the middle of the eve, and covers also the yolksac (Fig. 25). But
although the black pigment cells are found over the whole fish they
are scattered so that the fish is by no means black., In addition to
the black pigment there are developed between eight and nine days
after hatching, a large number of cells containing a transparent yel-
low pigment. These are' found anmong the black pigment cells over
the whole body, except on the lower half of the first two-thirds of
the sides of the tail. The yellow pigment cells are rather more numer-
oug than the black. They do not occur in the yolk-sac. The effect
of the yellow and black pigments is that the young fish of nine days
has a yellow-grey color. This is more pronounced eleven days after
hatching (Wig. 26) when the grey of the body contrasts with the black
of the yolk-sac. SBubsequently a glitiering gilvery color replaces the

black of the yolk-sac. This may be seen beginning in fish of fourteen .

days after hatching (Fig. 27). A little later the whole lower surface
of the body and throat have become silvery and a black stripe has.
appeared along the sidés and runs throngh the eye, while the rest of the
fish is grey or greenish grey (fish of 20 mm., Fig, 28). Later still (fish
of 50 mm., Fig. 29) the dark lateral stripe has broken up into spots
and a row of similar spots has appeared along the back on each side.
The color is then essentially that of the adult figsh. The black tail
band characteristic of the young small-mouthed bass does not occur
in the large-mouthed hass.

)

3. Arbitrary stages in the development of the large-mouthed boss.
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A: No pigment; head scarcely extends beyond the yolk-sac; only
slight cranial flexure; able to move along a smoothv surfaf:e by action
of tail; at time of hatching: length 4.2 mm,=0.17 in. (Fig. 19).

B: No pigment in eye or elsewhere; head extend§ somewhat be-
voud the yolk-sac; parietal flexure formed so that tip of the head
ilaoints downward pectoral fin present as a low ridge; Fnovem_ents as in
stage A; 1 day after hatching: length 4.75 mm, — 0.19 in. (Fig. 20).

C: Eye glightly pigmented; no pigment elsewhere; pontial flexure
formed and head directed nearly forward; mouth cavity formed but
no jaws; pectoral more prominent; two days after hatching: length

.==0.21 4 inch (Fig. 21}. .
B.BD?mEyeOverj black(an% be():oming iridescent; a few black p;grqent
cells along junction of body and yolk-sac and on yolk-sac; lower jaw
not yvet visible; pectoral fin attached at an angle of about 45 (Elegrees,
lowér surface of yollsac very adhesive; yolk with 2 mammilla; 3 to 4
days after hatching: length ab(%ut 5.%. mn%.2=)0.22—|»1n. (no figure,

distinguishable from Fig. 22.
thf’f,'u.‘gh“?ﬁ?)fgeel;e irideségent : ventral band of black pigpaent well marked;
dorsal band beginning; pigment on yolk-sac; lower jaw developed a}nd
free from yoll-sac, not reaching to end of snout; pectoral ﬁn moving
vigorously; mammilla absorbed from the yolk; gill filaments begin to
form; 6 days after hatching: length 6.3 mm.==0.25 4 in. (Fig. 23). .

F: Very little pigment yet developed except along the ventral band;
volk reduced and pear- shaped; air bladd.er promu}ent above_and ltfl
frout of oil globule; hind-gut very prominent behind yolk; jaws of
equal length ; general condition that of small-mouthed bass of same stage;
at this stage the young fish swim up from the nest bottom; eight days
after hatching: length 6.5 mm.==0.26 in. (Fig. 24). ) Lok

G: Pigment over whole body and yolksac; on body, in part b ac'
pigment cells, in part yellow, on yolk-sac black pigment; end of ver-
tebral column uot yet bent upward and tail not heterocercql; caudal,
anal and dorsal fins differentiating; yolk nearly abso.rl:_»ed; 0}1 globules.
wholly absorbed; air bladder now as large as the original oil glob_ule,
intestine very large and wvisible through the t_mdy wall; 9~11_ days after
hatehing: length 7.3 mm. to 8.0 mm.==0.29 in. 0.32 in. (Figs. _25, 26).

H: Yolk-sac becoming silvery; end of vertebral column bent upward
and heterocercal tail with itg rays developing; caudal and anal fins pig-
mented; anal and dorsal still broadly CO-ntlpUOUS‘Wlﬂl caudal; 14
days after hatching: length 9.6 mm, == 0:38—|— in. (¥ig. 27).

Further gtages have not been distinguished but may be readily des-
ignated by size and colors. The 20 mm. stage and the 50 mm. stage
are shown in figures 28 and 29. In the 20 mm. stage the adult
form but not the adult proportions are reached; all_ fing are present
and the colors are nearly those of the adult. It'w1ll be noted that
up to and including stage F, the stages recognized for the large-
mouthed bass are the same as those recognized for the srpall-mouthed‘
bass. After stage H the caudal fin develops less rapidly in the large-

mouthed bass and the colors of the two are different.

4. Behavior of the Developing Large-mouthed Bassl.——If young large:
mouthed bass, immediately after hatching, are placed in a dish of water
with smooth, level bottom and stimnlated by touching them with a needle
they respond by vigorous lashing movements of the tail, which cause

T
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them to glide forward over the bottom of the dish. The forward move.
ment may be in a circle whick is either right or left handed. In that case
the young fish Jies on either the right or left side. Or the fish may
progress in a straight line. When the ¥oung fish is progressing in a
straight line it does not lie on one side, but rocks from side fo side on the
yolk sac so that the right and left sides of the yolk sac are alternately in
contact with the bottom of the dish. This rocking movement takes place
at the rate of abont ten vibrations per second, five toward each side, and
the fish progresses no more than one or t+wo inches. Tt is clear that the
apparently straight course that the fish leeps is really made up of smali
arcs directed alternately toward the right and left. While the fish ig
rocking toward the right it is progressing through a small arce directed
toward the right and while rocking toward the left through a smal] are
directed toward the left. The summation of these arcs makes an ap-
parently straight line. The fish is unahle to maintain a strictly upright
position while progressing, so that it is only by rocking or falling first on
one side and then on the other that an approximately straight course is
possible for it. When it comes to rest the yolk is downward and in
contact with the glass; or the left side of the yolk sac is down and the
right side, on which the oil globule lies, is up, or any position between
these two is assumed.

At this time the lower surface of the yolk sac, ahout one-half itg area, is
adhesive. If touched with a needle a viscous string of mucus may he
drawn away from it and is rendered visible by enclosed particles of sedi-
ment. If now the young fish are placed in a glass vessel, the bottom of
which is ronghened inside by grinding, the volk sac adheres to the glass
and they are unable to progress or are able to progress for only a Very
short distance. Often one makes vigorous movements of the tail without
being able to move ahead. If they are placed on a bottom of ooze or
sediment from the pond, the particles of this ooze soon form over the
lower half of the yolk sac a coating which fits the yolk sac like a little
shell and has considerable coherence. When removed from the yolk sae
this shell keeps its form and has a considerable thickness. Tt weights the
young fish and holds them in place, so that, although they make vigorous
movements, they do not progress. If thick sediment or ooze be allowed
to fall from a pipette onto the young- fish, there iz at once a vigorous
wriggling movement which throws off the sediment so that the young fish,
while retaining their positions, soou free themselves from the sediment.
At the same time the shell of adherent particles on the lower face of the
Folk sac keeps them from sinking deeper into the goge. Thus the
adhesive yolk sac and the wriggling movements protect the young fish
from being smothered by sediment. :

This is shown by the following experiment:

In a dish on the hottom of which was a layer of ooze one-eighth of an
inch thick were placed four recently hatched young fish and the water
was then, vigorously stirred wntil the sediment was uniformly distributed
and was then allowed to settle. i

After two and a half minutes two of the fish were free from sedi-
ment and on top of the layer which had settled on the bottom,

After five minutes the third was on top and there could be seen
about it a pit-like disturbed area out of which it had emerged.

After nine minntes tbe fourth was on top under the same condi-
tions as the third.

Fig. E. School of young large-mouthed bass about 20 mm. (0.8 in.) Jong, in an aquarium.
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In Stages B, C, D and E the young fish are still in the same condition,
held down by the weight of the particles adherent to the yolk sac and
wriggling actively when disturbed. In Stage E the pectoral fin is moving
vigorously, the air bladder is developed and covered with pigment.

In Stage F the young fish are able to break away from their attachment
to the bottom and when disturbed swim up for an instant from the hot-
tom and then return to it. The yolk sac now shows little trace of ad-
hegiveness. .

By Stage G the oil globule is absorbed and the yolk is no longer visible
from the exterior and is probably absorbed. The yolk sac is no longey
adhesive; the air bladder is large and the young fish are swimming free
above the bottom. :

At what stage they leave the nest I do not know, but for some time
(days?) after rising from the bottom they hover over the nest in a swarm
like that of the small-mouthed bass. Gradually this swarm assumes a
progressive character, that is, becomes converted into a school. The
gchool then leaves the nest, guarded by the male fish, and remaing there
until the voung bass are at least three-quarters of an inch long (about
the stage shown in Fig. 28).

The young fish which have just hatched are wholly invisible to the naked .
eye as one looks into the nests. It is only by the nse of a dipping tube
that their presence is detected with certainty. As they grow older and
darker colored and begin to swim up from the bottom they are somewhat
more easily seen, but at no time are they easy to see. During the first
few days of its life outside the nest the school of young fish keeps near
the bottomr in shallow water. The fish are then grey and the school is
exceedingly difficult to see. Ag they grow older they approach the sur-
face more frequently, the stripe develops on the side and they are more
easily seen. When I have seen the schools in natural waters they were
along shore and the parent fish was swimming back and forth in the are
of a cirele in deep water outside of them, as though to keep them inshore.
The young fish now progress all in the same direction and the school
often moves rapidly. At what time the swarms break up I do not know,
but T have not seen fish taken from schools in natural waters that were
more than three-quarters of an inch long. A school of young fish is rep-
resented in Fig. E.

As soon a8 they swim up from the bottom they begin to feed on small
crustacea. Specimens 10 mm, {0.4 in.) long have the alimentary canal
filled with crustacea. As many as tweniy have been taken from the ali-
mentary canal of a sigle specimen. As they grow older there is added to
the crustacean diet ingect larvae. .

-

Iv.
PROPAGATION OF THE BLACK BASS.

There are three methods by which the problem of propagating black
bass may be attacked: 1. Conceivably the eggs may be taken from the
parent fish, artificially fertilized, and hatched by suitable apparatus. 2.
Pond culture may be resorted to; that is, adult fish may be kept in ponds
from which all enemies of the fish, eggs and fry have been excluded.
From these ponds eggs naturally deposited or the young fish, naturally
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hatched, may be taken and either planted at once or planted after the
young fish have been brought to any desired size by means of artificial op
naturaj foods supplied to them while confined in rearing troughs or rear-
ing ponds. 3. The young fish or the adults may be taken from their
natural waters and transferred to waters which it is proposed to stock.
These three methods will be spoken of in turn, although the second and
third of them only are in use.

‘ A, ARTIFICIAL FERTILIZATION OF BLACK BASS REGGS.

In nearly all fish propagated by fish culturists it ig the custom to press
or “gtrip” the eggs from the female, to fertilize them with milt stripped
from the male and to hatch them in a suitable hatchingt apparatus. The
procedure is known as “artificial propagation” of which “artificial fer-
tilization” is a necessary part. This method of dealing with the bass
naturally early suggested itself to fish culturists.

Tisdale (1869) was the first to attempt the artificial fertilization of
black bass eggs. He says: “The act of emitting their spawn T have
never seen ; and repeated efforts to express it from these fish in May, when
supposed to be ripe, for the purpose of artificial impregnation, praved
abortive. The ova of this fish are small, about onefourth the size of
salmon or trout spawn, very compactly laid in a film covered sac and
apparently difficult to escape through any artificial process. Further ex-
periments beyond doubt will effect this.”

For many years fish culturists do not seem to have repeated Tisdale's
attempt at artificial fertilization. It was generally held that the parent
bass gave such good care to its eggs and offspring that nothing more
than the introduction of adult bass was necessary to stock any water,
Thus Seth Green (1877), Henshall (1880), Goode {1584) and Holt {1886)
held to the view that artificial cultivation of the black bass in any form
was either impossible or unnecessary. :
_ Some ten years ago, owing to the increased interest taken by anglers
in the black bass and owing to the depletion of some bass waters, urgent
requests for the artifielal culture of this fish came to the United States
Fish Commission as well as to the State Commissions. We then find
renewed atiempts at artificial fertilization. Thus iu 1896 Page (1898)
at the United States station at Neosho, Missouri, took wild black bags iu’
April, confined them in a pool until the end of the season and attempted
artificial spawning, but without success. Failure.was attributed to the
low temperature of the pond selected. The species used is not stated.

In the same year Strenshgn (1898) took males and females of the -

small-mouthed Dblack bass from tbeir beds, apparently in the act of
spawning. “But in only one instance were fry hatched from eges collected
in this way. The eggs were forced from the female with great difficulty.
and in no instance could milt be obtained from the male; hence it hecamé
necessary to open the fish and remove the spermaries, which were then
cgi up a,n,? m]ii‘,l'{egtwgh the eggs,ta I;ttlﬁ corn starch being added to prevent
adhesion. i -five per cent of these e re i
hatohed in oy Iigda;;' o p ges were impregnated. They
Again, in the same year, Lydell (Bower, 1896; Lydell, 1902) attempted
artificial fertilization in small'mouthed bass seined from their beds
while spawning. He succeeded in this way in stripping two females, but

[
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in order to secure milt found it necessary to open the males. About 60
per cent of these eggs were hatched. Bower (1896) concludes that arti-
ficial impregnation is impossible. He says: “A preliminary coaxing or
caressing by the male seems imperative not only to bring the female to
the point of spawning, but also to develop the milt. These preliminary
proceedings are sometimes carried on for several hours and again only for
a few moments; if the fish are interrupted cr handled at this time or prior
to the orgasmic stage neither the eggs nor milt will flow, so that artificial
impregnation may be accomplished only during the few momentsof actual
spawning or after the natural spawning has begun. TUnder the sirictest
surveillance the opportunity is too seldomn presented or known for prac-
tieal operations in this direction. In 4ny event, however, we would lose
instead of gain by tbe artificial handling of bass eggs, owing to the rela-
tively high percentage of matural results in protected ponds and the rela-
tively low percentage of results by artificial treatment of adhesive eggs.”

As the result of these several attempts artificial ferfilization was rightly
abandoned as impracticable. As already noted, the writer has found noth-
ing in the structure of the sexual organs to prevent forcing of the eggs
from the female by pressure. No obstruction or occlusion has been found
witbin the cavity of the ovary or oviduct which could hinder the eggs from
passing directly to tbe exterior. In all cases of small-mouthed bass with
ripe ovaries the ova have been found rather firmly attached to the inner
surface of the ovarian wall, so that slitting open the ovary and agitating
it in water does not cause the eggs to become detached. It is prohably
this .firm attachment of the ova to the ovarian wall that prevents strip-
ping under ordinary circumstances. By what natural means eggs are set
free at the spawning time can be only coujectured, although this might
be determined by the examination of females taken in the act of spawning.
Probably under sexual excitement there is a greatly increased flow of

"blood to the ovaries and a consequent swelling and weakening of the

ovarian tissues immediately surrounding the ripe ova, so that this tissue
ig ruptured under the pressure preduced by contraction of the muscles of
the abdominal walls and the eggs escape.

B. POND CULTURE OF THE BLACK BASS,

is the method now almost universally employed. A specific case of pond
culture as carried on successfully at the Mill Creek hatchery of the
Michigan Fish Commission may be first considered, after which the de-
velopment of the metbods employed and the variations at present in use
may be taken up. In deseribing the methods in use at Mill Creek, as
obgerved by the writer, the two species of black bass may be most cén-
veniently treated separately.

1. Pond Cultura of the Small-Mouihed Black Bass at the Mili Creck
) Station.

a. Ponds—Seven large ponds are now inm use at Mill Creek. (Tig.
J.})  These are either approximately square or elongated. They
vary in dimensions from 5¢ x 80 to 150 x.200 feet. The total area
of all the ponds is approximately 1.25 acres. In their present form
these ponds are merely excavations, with sides and bottoms of the
natural sand. They are constructed on the model of a natural lale.
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At the center of the pond is a bowl like excavation in which the water
is about six feet deep. This is known as the Lkettle. From the edge
of the kettle nearly to the shore the water is uniformly of abont two
feet depth, Surrounding the central deep water there is thus on a1]
sides an area of shallow water. The bottom over this shallow area
may be called the terrace. Trom the outer edge of the terrace the
water shallows abruptly and in from two to four feet the shore line
is reached, The {errace is from ten to twenty feet wide and on the
dverage the Lettle has an arew of about one-sixth that of the terrace.
Water is supplied to the ponds from Mill Creek by means of a twelve-inch
pipe carried from a dam sitnated some twelve hundred feet from the
hatchery. This pipe entres n catch basin, or water tank of avooden
staves set into the pround and from this is distributed to the ponds
through three feed pipes. One of these runs to an isolated pond (X)
Separated from the remaining six ponds by the creek and nof shown in
the fignre. The water in thig pond discharges directly into the creck.
The remaining six ponds are arranged in two series of three ponds
each. To each series extends o feed pipe and the water flows from this
into the first pond of the series and thence througth the other two
ponds (each lower than tho preceding) and into the creek. Ifrom
the middle pond (No. 4) of one of the serics water passes to three
small experfmental ponds and from this through a Iarger experimental
pond and thence into the creek. The experimental ponds are seen in
the foreground of the figure. Thus but one of the ponds in each series
has an independent water supply and of the remaining ponds all. but
two receive water which has already passed throngh one or more ponds.

The water- entering a pond whether directly from the feed pipe or
from another pond passes into a sluicebox. The hox is aliout four feet
wide and is deep enough to extend from the level of the ground to the
pond bottom. Across it is a partition of movable boards (slash boards).
The water entering on one side of this partition fills the gpace on
that side, flows over the partition as over a dam and falls six to
twelve inches to the level of the pond. By removing or adding slash
“hoards the height, of the fall may be regnlated. The fall serves to
keep the small fish from leaving the pond through the stuicebox and at
the same time aerates the water. At its exit from the slnicebox the
water passes through a rack or screen which excludes the larger fish.
- The water leaves the pond through a similar sluicebox, passing
first through a screen or rack, then over slash boards, thence either
directly into another pond, or through a pipe to a sluicebox through
which it enters another pond or through a pipe which discharges into

the creelr, Where small ponds are to be supplied from larger ones a pipe

having the form of an inverted eiphon or U-tube is used. The water enters
the screened bottom of a box about a foot square and two feet deep and so
placed that-its vpper edge projects abont four inches above high water
level. Tt passes upward into fhis box, thence into a shallow trough
from which it passes downward into the feed pipe. The feed pipe turns
upward at its other end to a point a few inches above the water level
and the water leaves it by a shallow trough and falls into the pond be-
low. By this device the cool water is drawn from the bottom of the larger
pond and enters above tlie water level of the smaller pond. In all the
ponds it is possible to draw the water dowu only far enough’ to ex-

Fig. J. Michigan Fish Commission ponds at Mill Creek as they appeared in 1903.
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pose the terrace. The kettle can be emptied only by pumping or dipping
out the water,

In addition to the supply of creek water, the ponds are provided

with spring water introduced under gravity pressure from a spring which
yields 22 gallons per minute. This is caried omly to the uppermost
pond of each of the series and into the hatchery where it supplies the
hatching jars and retaining tanks. Mili Creek runs through a farming
country. It is fed by many springs and brooks but is likely to be-
come extremely turbid after heavy rains. At guch times the water in
the ponds becomes also highly turbid. The degree of turbidity has not
been determined, and varies so much that a determination of it at any
one time could have little value, The turbidity is sometimes so great
as to form a deposit one-haif inch thick on the pond bottom in a single
pight. When the water has had timue to settle it hecomes perfectly
clear and has no noticeable color. The creek water has 4 hardness
of 16.4.
" The temperature varies greatly during the twenty-four hours. The
creek ig shallow and runs through an open country, so that ou bright days
its water becomes warm through the action of the sun. With the setting
of the sun the water is rapidly cooled, partly by radiation and convection,
but probably chiefly because of the large volume of cold water entering
the creek from the mumerous spring brooks which feed it. The daily
variations of the temperature of the creek water are iilustrated by the
following : :

1898, April 18th (a sunny day}, 40 deg. T.at 7 4. M.; 57 deg. F.at 6 p. d.;
11 deg. variation.

1898, April 19th (a cloudy day}, 51 deg. F. at 7 a. M.; 56 deg. T. at G .
M.; 5 deg. variation.

1898, May 1st (a sunny day), 40 deg. F. at 7 a. 5.; 62 deg. . at 6 p. M3
13 deg. variation.

From the turbid water there is deposited a layer of kight loam which
covers the whole bottom of the ponds and soon becomes very thick., This
bottom soil supports a rich growth of water plants. This growth consists
chiefly of four species, Ilodea canadensis Mche, and a variety of Chara
foetida, with a considerable amount of Potamogeton foliosus Raf. and a
small amount of Ceratophyllum demersum. There is an occasional Sagit-
taria and a few Nymphaea, but no other plants than the four first men-
tioned are present in sufficient abundance to be of practical consequence.
In May and later these four form a.dense growth over nearly the whole
terrace in all the ponds and also cover the bottom of the kettle. Indéed
one cannot reach the bottom with a vertical net without first clearing,
away the vegetation. That this abundance of vegetation is due to the rich-
ness of the bottom soil is shown hy the fact that over a part of one of the:
experimental ponds which hag a cement bottom there iz practically no
plant growth, while in another poud, in which there remains a consider-.
~ able area of an original board bottom, there is only a very sparse growth

of plants over the boarded area. When the ponds are cleaned in the fall
it is the custom to remove the vegetation and a part of the sediment ac-
cumulated from the turbid water. Over the small areas where there is
cement or board on the bottom the sediment is wholly removed, while
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ponds are drawn down in order to place the artificial nests in posi-
tion. At that time all miunows are seined from the ponds, since their
presence is believed to annoy the breeding fish. During the spawning
season the fish are not fed, buf after it they are again fed on minnows
until the supply is exhausted. This happens about the middle of June,
when the water in the ponds becomes warm and the minnows no longer
thrive. In order to further insure a supply of small fish to be used
as food, large numbers of suckers of several species are taken in Grand
river in the spring, and their eggs are artificially fertilized and placed in
Mill Creek at the hatchery. Later thousands of young suckers seimed
from a neighboring pond into which their parents were introduced
some years ago, are also placed in Mill Creek. The young suckers appear
to find abundant food in the sediment covered creek hottom and in the
fall they are seined in jmmense numbers and fed to the stock bass.
They are then about two inches long.

Wheu the supply of minnows is exhausted in June and from that time

. until September the breeders are fed on liver. This is cut into slices

about half an inch thick and these are then cut into strips about six
inches long and half an inch wide. These strips are then thrown over
the water a few at a time, with a motion like that used in skipping
stones. As they strilze the water they are given a wriggling motion
not unlike that of a worm and are then readily taken by the fish. The
fish have refused to take liver fed to them ju other forms,

Black bass do not take liver in auy form by preference. After they
have taken all tbe liver they will eat they will then, if minnows are
thrown to them, again feed eagerly. It is believed at this station that
they do not thrive indefinitely on liver and that when thus fed they
are in poor condition in the winter when they hegin to hibernate. In
the spring there is not time for them to get into good condition he-
tween the end of the hibernating season -and the spawning time. A
large proportion of the eggs produced by liver fed fish have been found
to die before or soon after hatching. Thus of 11 nests made by small-
mouthed hass at Cascade in 1896 all contained eggs, but of these only
three produced fry. In the other eight nests the eggs died and were ~
then abandoned by the male. This has been attributed to the too-con-
tinuous feeding of liver and to the consequent poor condition of the
parent fish which resulted in a lack of vigor in their gexual products.
Whether this is or is not the case can be determined only by carefully
controlled experiments carried out in ponds set aside for that pur-
pose. At any rate by the method. of feeding described the breeders
are apparently. in excellent condition at the beginning of winter and
since the feeding of minnows is resumed in the spring they are brought
to the spawning season in the same condition. s

¢. Breeding Operations. 1. Preparation of the Ponds—In the fall
(October) the water is drawn out of all of the ponds until the terrace
ig fully exposed. By means of a rake the plant growth is then removed
from the terrace and kettle and carted away. The ralke used is of wood:
Tts back is about eight feet long with teeth eighteen inches long. one and
onehalf iuches in diameter and spaced five inches apart. One man
holds the rake in position while a secend pulls it from the center of
the pond to shore by means of a rope.

18
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When the plants have been removed the upper layer of the accumuy.
lated sediment to the depth of from two to four inches is scraped up and
carted away. Such fingerling bass ag may have been overlooked earlier
in the seaszon are now from four to 8ix inches long. As the plants are
raked out they escape from among them and pass into the kettle with
the back-flowing water. From here they are taken with a fine seine,
after first removing the old bass with 0 coarse seine, and are planted.

2. Sorting the Stock Fish.—The ponds are now allowed to refill with
water and are not again disturbed unti] §pring. At the end of March
or early in April the ponds ave again drawn down so as to exXpose
the terrace. The stock bass are now seined and sorted in such a way
that there shall ba in each poud about forty males to. each sixty fe-
males. HExperience at this hatchery has ghown (Lydell, 1902) that if
there is an excess of male fish they fight for the possession of the
females, with the vesult that many fish are injured and many nests de-
stroyed. Tt is said to have sometimes happened that male fish which
had not succeeded in mating, have gone about from nest to nest iu bands
attacking the owners of the nests and destroying the nests themgelves,
Whether this is done in order to feed on the eggs, or in satisfaction
of the natural nest building instiuet remaing to be determiuned. What.

male fish, for in that case every male is supplied with at least one mate,
and each is too busy caring for his nest and young bhrood to occupy
himself mueh with fighting. Since a single male may receive more than
one female into his nest the excess of females does no harm and it is prob-
able that ordinarily every female finds an opportunity to lay her eggs.

bass have been detected and it is ordinarily not possible to distinguish
them except by dissection, At the breeding season, or just befere it,
the distension of the female with eggs makes it possible to digfinguish
the sexes in most cases. The method is shown in figure F.

The' forefinger pressed against the ventral surface of the fish several
inches in front of the vent causes the position of the ovaries to be
indicated by two rounded thickened ridges, one on eithep side of the
finger. If these fajl to appear the fish is considered a male. The
method is by no meang infallible—and no doubt frequently young fe-
males are sorted as males. Thig must result at times in a greater
€xcess of females than was intended, but jt may be doubted whether
such excess is harmful. Tt might result at most in the failure of a
certain number of females to spawn.

3. Placing the artificial nests.—When the fish have been sorted the L ' ale black bass, when sorting
artificial nests are placed in position. ‘These are the inveution of Mr., i tshlg;g;;g;heﬂg}‘;g;‘;;ggsgg‘cﬁ&,‘fﬂg“fr‘;f,fﬁ;ﬁ“ 'lil‘]l?écr?ggegels;}u}sv};:g?esher ventral surface
Lydell (Lydel], '02) and way be called the Livdell shielded nests. The nest on each side of the finger of the-operator mark the position of the swollen ovaries.
frame has the form of o cubical box, (Figs. G, H center) without ejither
bottom or top and with two contiguous sides four incheg high, while
the other two are sixteeu inches. high, The four inch sides and the corre-
sponding part of the higher sides are of inch stuff, while the remainder
of the higher sides is of half inch material. The frame ig strengthened at
the corners by two-inch-wide: strips of inch stuff. Thesge nest frames -
are placed on the terrace in rows which are parallel to the shore and
extend about the entire pond. The first row is Placed eight or ten
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feet from shore; the second is placed six or eight feet further from shore
than the first and parallel to if. Usually but two rows are placed in a
pond and these are enough to occupy the width of the terrace, but in
cases where the terrace is broad a third row is added about six feet
ingide the second. In each row the frames are about twenty-five feet
apart and they are so placed that they alternate with the frames in the
next row, that is, the frames in each row are placed half way between
those in the adjacent rows. There is thus one frame to each 150 square
feet of suitable bottom. Rach frame is so placed that the angle join-
ing its two low sides points toward the kettle or ceuter of the pond.
The frames are set directly on the level bottom where the water will
be About two feet deep. Each thus encloses an area of the bottom two
feet on each side and each is uow filled with gravel to the upper edge of
ity low sides. The gravel should be carefully selected so as to be like
that preferred by the fish for its natural nest. It should consist of
pebbles of three or four inches in diameter and smaller with a good
admixture of sand. Across the angle formed by the two high sides
of each frame is now laid a board and on this a heavly stone. The nest
iz then complete. The board affords zome shade, while the stone pre-
vents the nest frame from floating when the pond is filled with water,
which is at once admitted.

The shielded nests, besides affording sheller to the male fish so that
e is less disturbed by what takes place on shore, prevents his seeing the
fish on adjacent nests and thus prevents much of the fighting that would
go on between males if unshielded uests were placed so close together.
The idea of the shielded nest was suggested by the observation that
natural nests are usually built in shielded situations, against the bank
or near stumps or logs and that, in general, nests are much nearer to-
gether when so located that their occupants are umable to see one
another than when located in open water. The Mill Creek experience
with this form of nest is believed to show that it greatly lessens the
fighting among males occupying adjacent nests. This is probably not
due merely to the faet that the fish see one another less frequently.
The shielded nest is conspicuous and detached, so that a fish in or near
it has the air of being at home in his own castle and is presumably less
likely to be attacked by a neighboring fish than he would be over a
less conspicuous nest, over which he might be taken for a inarauder,

4. Control of Ponds during the Breeding Season—With a water
supply of more uniform quality probably the breeding ponds would
require no further attention until the young fish were ready to leave
their nests. At Mill Creek it has heen pointed out that extraordinary
variations occur in the temperature of the water and iu its turbidity.
Either a low temperature or great turbidity of the water is likely to
prove fatal to the eggs or the young bass. In order to keep the tem-
"perature as uniform as possible the temperature of the ponds is taken
at intervals and whenever, during cold weather or toward night it
falls o about 60° F., owing to cold water entering from the creek,
the water from the creek is shut off and the ponds are permitted to
remain without running water until such time as the creek water again
warms up. Usually during the coldest weather that occurs the water
must be shut off about 9 ». ». aud not again turned on.until noon of
the following day. By this method the temperature of the pond water
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need not vary more than 1° . between 6 r. a oand 7 4 ar. At the
temperatures which then prevail the fish do not appear to suffer at alj
from the lack of running water.

The turbidity of the ponds is conirolled in the same way. Whenever

the pond water is seen to be extremely turbid the creek water is shut
off. Turbidity of the creek water frequently makes it necessary to shot
it off from the ponds for several days at a time. The water in the
ponds may then become very low through seepage. At such times the
spring water is allowed to enter in order to leep the ponds at a more
nearly constant level, During cold weather the spring water, on account
of its low temperature, cannot be used in this way and it then some-
times happens that the water in the ponds becomes very low before it
is safe to introduce either creek or spring water. At such times there
is probably always a certain risk that the water may become so low
that the males will leave the nests and the eggs will perish. Ag a
matter of fact the coincidence of long continued turbidity in the creek
water and cold weather has never yet brought the water in the Mdll
Creek ponds to so low a level that tite bass have been driven from their
nests, A layer of clay placed in the pond bottom when the pond is
made wonld prevent seepage and make it possible to maintain the water
level nnder all circumstances, That a failure to control the temperature
and turbidity of the water in the breeding ponds may result disas-
tronsly to the eggs and young fish is indicated by the following experi-
ence at Mill COreek: :
. “In 1899 when the bass had made their nests and the eggs had been
laid it often happened that shortly thereafter the temperature of the
water fell so much during the night (to 50° F.) that the bass deserted
their nests and remained away for several days. When they returned
the eggs were dead. They then cleaned out the nests and made prepara-
tion to start ‘again with new fernales. In the same way the recently
hatched fry while still ou the botiom of the nest have bheen found
dead after they had been deserted by the parent fish owing to fall
of the temperature of the water to 48° or 50° ¥. The sediment from
the creek water after a rain stopm was also accountable for the de-
struction of eggs ag well as of young fry. This sediment was sometimes
deposited to the depth of onedialf inch in a single night. Thig caused
the parent fish to leave the nest and killed all eggs and fry under a
week old. Owing to these two causes, out of a hundred nests i which
eges were laid only about one-third brought the fry to the stage where
they were able to leave the nest. The eggs and fry on thé other two-
thirds of the nests perished owing to fluctuation in the temperature of
the water and to deposit of sediment.” (L.) There can be but little
doubt that the losses above referred to are to be attributed to low
temperature and turbidity of the water and yet, without control experi-
nents, thig canuot be positively asserted. Similar losses have occurred
where the water was neither cold nor turbid. The precise degree of
cold and turbidity that ean be endured by bass eggs is capable of ex-
perimental defermination and such determination should be made.
During the season of 1903 not enough small-mouthed bass eggs were
available for the purpose. ' :

5. Screening the nests.—Aside from control of the temperature and

iz (3 5 s g : 1 A e : Iry retainer: e right 15 the retainer com-
Fig. (3. At the left s shown (he ivon Mawe of (he Try retginer; al t it Is »
pleted IJ.‘)' covering with cheese cloih,  In the center is a frame of o Lydell shivlded nest,

i ] - ar ass, T ST ) Kes are at the right
figg, M. Screened nest hox for large-mouthed hass. Ihe screenerl boxes are shown a ;
a.ng i’eft. ’I:he one at the riglht shows the sliding [rane leaning against it hut is \VIlllO'li.t tlleAgtrtllg
of wire clotli.  The same nests with gravel in the bottomn are used for small-mouthed hass,

center is showu an ordinary shielded nest frame.




SIXTEENTH REPORT—STATE FISHERIES. 45

turbidity of the water, the breeding ponds require no care until the
roung fish are about ready to rise from the nest bottom, As this time
approaches, the nests are visited occasionally with a light, fiat-bottomed
boat and the stage of development of the eggs or fry examined by tak-
ing up a few of them with a glass dipping tube. Those nests in which
the young fry have begun to turn black and in which they are thus
known to be about to swim up are then surrounded by a screen of
cheese cloth-—a fry retuiner (Tig. G), the invention of Mr. Lydell. This
consists of an iron frame and a covering of cheese cloth. The frame is
made of band iron seven-eighths of an inch wide and one-eighth of an
inch thick. It is formed of t{wo hoops each two and one-half feet in
diameter and held together by four straight pieces so that the whole
forms a cylinder two and onehalf feet long, of which the hoops are
the ends. The side pieces project -three inches beyond the hoop at one
end and are pointed at that end. The cheese cloth cover is sewn into
a cylinder with hemmed ends and is then pulled over the band iron
frame, sewn fast to the ring at one end and tied to the projecting
ends of the side pieces at the opposite end. When a nest is found
on which the young fry are about to rise the stone and board ave
reinoved from the top and the nest fraine, which then floats, is removed.
This leaves the gravel of the nest on the pond bottom with the young
fry on it. The fry retainer is at once placed about this gravel so as to
enclose the fry. The pointed ends of the side pieces of band iron were
originally intended to be imbedded in the bottom when the screen was
put in place so ag to hold it in position. Tbis was found to be impossible
in practice and unnecessary and the screens are now placed with the pro-
jecting ends of the side pieces pointing upward, as shown at the right
in Fignre G. This operation is usually performed from a flat-hottomed
boat. The water enclosed within the retainer contains an abundance
of small crustacea, which serve the fry for food for a considerable time,
usually until they are shipped. If this supply becomes exhausted it
may be renewed by taking crustacea from the adjacent pond with a
tow net and placing them in the retainers.

In remoyving the wooden nest frame and placing the fry retainer in
position there is more or less disturbance and considerable roiling of
the water. This kills a few of the young fish and when the retainer
is in place a few fry will usually be found to have been left on the
outside of it. To overcome these difficulties Mr. Lydell has devised
a combined nest and fry retainer—or what may be called a screened
nest (Fig. HL right and left). This is a box two feet square on one
end and three feet high. There is no top and one side is formed by a
sliding frame filled with brass wire netting of a fineness of thirty-two,
meshes to the inch. On the three other sides at a distance of twenty
inches from "the bottom of the box, are inserted horizontal strips of
wire netting three inches wide (Fig. H. left). Boxes are also used
without the strips of wire cloth {Fig. H, right}. Before these sereened
nests are placed in position on the terrace, the sliding frame is removed.
The nests are then put in position and the bottom of the box is filled
with gravel, which serves to weight it and hold it in position, so that
it is not necessary to place a stone on top of it. If the nests are for
large-mouthed bass a bottom of fibre iy inserted as shown in the figures.
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The top of the box projects about six fuches above the surface of the
water. There is thus formed a mest shielded ou three sides imstead of
on two. The open side and the strips of wire cloth on the other sideg
give opportunity for the circulation of water through the nest. Whep
the fry are ready to rise from the nest the open side of the box is closed
by sliding into it the frame covered with wire cloth. "This is accom.
plished without disturbing the fry or roiling the water and the fry
remain in the box unfil ready to sfip. A number of these screened
nests were used at Mill creek during the season of 1903-—and proved
to be entirely satisfactory at that time.*

6. Collecting and shipping fry—1t is the practice at Mill creek to
ship most of the small-mouthed fry within a few days afier they swim
up. Armed with a hand net of fine bobbinet and a large pan or tub g
man wades or goes with a boat from one retainer to another until he
has collected the desived nnmber of fry. The larger part of the fry in
a retainer may be obtained by a few dips of the net but a certain num-
ber of the fry take refuge in the weeds at the bottom so that it is
necessary to collect several times in suceession from each retainer he-
fore all the fry are collected. They may now be placed at once in the
shipping cans or held iu a cheese cloth screeu set in the pond until it
is desired to ship them. For holding the fry a screen is used which is
identical with the fry retainer, except that it is provided with a bottorm.

In transferring the fry to the shipping cans those intended for a
single can are first placed in a tin pan in order to éstimate their num-
ber. The estimates are always made by the same person who by re-
peatedly counting out two thousand fry into a pan of a. given size with
a certain amount of water has become expert in judging when the pan
containg that number. (See Fig. 1.)

Each pan of two thousand is transferred to a separate can for ship-
ment. During shipment the water in the cans is kept at between 60° F.
and 70° F., by renewal or by the use of ice, and aerated hy pouring
when necessary, If the temperature of the water is reduced below
50° F. the fry die. :

7. Raising fingerlings.—The use of - the fry retainer as above de-
scribed is not merely a convenience, it iz a necessity if it is desired to
ship smailmouthed bass as fry. If the fry are permitied to leave the
nest they form a swarm which is guarded by the male fish. This swarm
ig large, covering an area from fifteen to thirty feet in diameter and
the fry are loosely aggregated. They do not swim together in one
direction after the manner of a school of large-mouthed fry but the
individual fry move about in the swarm independently or in smail
groups. If the attempt be made fo capture the fry of such a swarm
with a hand net very few are obtained, while the most of the swarm dis-
appears among the water plants. If it is attempted to capture the
swarm with a geine the fry at once seatter and hide among the water
plants. For this reason a fry retainer is necessary if it is desired to
ship fry. If it is desired to ship fingerlings the fry may be allowed to
leave the nest and to grow into fingerlings in the pond in which they
were hatched and in which the adult fish still remain, Early in July

*NoTe,—In the season of 1604 the screened nests were less successful than the shielded nests and
their use has been now zbandened.
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Pan containing 2000 small-mouthed bass fry ready for transfer to shipping can.
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when the young fish have reached a length of between two and three
inches they no longer escape the seine and may be taken and shipped.
Those which remain in the pond are captured im the fall when the
ponds are cleaned. At that time they are from four to six inches long.
Doubtless a certain number of the fingerlings thus reared in ponds
with the adult fish are destroyved by the adults, yet the plant growth is
g0 dense and the area of shallow water so large that the destruction is
not as great as might be supposed.

The following experiment at Mill Creek illustrates this: “In May,
1899, in a pond 45x50 feet were one hundred adult small-mouthed bass.
On June Tth 5,000 large-mouthed fry were counted and placed in this
pond. The old bass were kept well fed with liver and minnows. On
July 5, 2,000 of the fry, then one and one-half inches long, were removed
with a seine, on July 6, 500, on July 11, 457, on July 15, 170, on July
19, 785—making a total of 3,952. Probably not all tbe young fish were
taken in the seine. At any rate the destruction from all causes in about.
six weeks was only about 20%-—and this does not indicate any con-
siderable destruction of young bass by the adults.” (L.)

On several occasions as many fingerlings have been taken from such
a pond as there were of fry known to be put into it. The practice
of leaving fry in the ponds with adults is, however, only followed at
Mill Creek becanse of a lack of special rearing ponds. At this station
a certain number of fingerlings are raised in ponds to which the fry
are transferred from the fry retainers and which contain no other fish.
All fingerlings find their own food in the ponds and repeated examina-
tion of the stomachs has shown that food is present in abundance,

2. Pond Culture of the Large-Mouthed Blaclk Bass.

Very little work has been done at the Mill Creek ponds with the large-
mouthed bass, though, ag noted below, large numbers of their fry have
been transferred from auxiliary ponds. The methods employed are the
same as for the small-mouthed bass, except in two particulars.

a. The nests provided for the large-mouthed bass are like those for
the small-mouthed bass except that they are provided with a bottom
of boards upon which is placed a layer of Portland cement. While the
cement is gtill soft there is embedded in it a layer of the fibre known
to upholsterers as Spanish moss. This projeets from the cement so as
to form a fibrous felt-work over its surface and upon this the eggs are
laid. This material has been used in both the ordinary nests and the
gereened nests.  (Fig. H.) The shielded nests intended for large-
mouthed bass may be provided with a bottom. This is then covered
with a laver of cement and upon this is placed a layer of fibre, the
‘lower stratum of swhich is then forced into the cement while it is still
goft. Another method of preparing the nest and one which holds the
fibres more firmly is to fill the bottom of the box with alternate strips
of soft cement and fibre. The strips of fibre are held below by the
cement but fray out and come in contact above the cement s0 as to form

a continunous layer. Strips of wood an inch wide nailed together and °

to the nest bottom, and with strips of fibre included between them have
also been used. In either case the bottom of the shielded nest may, if de-
sired, be made separate from the pest frame, which then has no bottom.
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The screened nests are always provided with bottoms an i
hold the fibre is placed on this. TFibre nests are usua%fihgrrgfiierrgglgo
the large-mouthed bass fo nests with gravel bottom. Nevertheles ﬂy
large-mouthed bass not infrequently spawns in the eravel nes’csS o
vided for small-mouthed bass even when fibre nests arbe available I’i‘lio-
use of fibre is basec_l on the observation that the eggs of the la Ule
mouthed bass are laid often on the fibrous roots of wbater plants rble—
has been already pointed out that they are laid also, and perha .s :
frequently, on-gravel, while in the south the fish spa’wns on clé.ypaag
mud as well as on gravel. It is the belief at the Mill Creek statig
that the eggs of the large-mouthed bass thrive better on fibre than .
gravel, but on this point I have been unable to get decisive evidenc?en

In one fibre nest examined it was found that the eggs were attached

to the fibre singly or in small bunches of two to si j
als_o b_ecome attached to the cement at the edge of ﬁie Egieazgdg sthhead
were in larger magseg of perhaps a hundred. Several such masszg
were found. S_ome of the eggs in this nest subsequently fungussed and
it was then evzdent. that the larger masses attached to the oravel were
entirely covered with fungus while the smaller bunches ;ttached to
ﬁbre_ were but little afected. When this observation i3 taken. in con-
geptlon with the.fact tl}at the eggs of the large-mouthed bass become
thickly covered with foreign material and sire not kept free from it by th
parent fish, we have reason to believe, pending the collection of fuf-th .
evidence, that the fibre nest is preferable for this fish. To insure '?P
use ’Fhe large-mouthed bass should be kept in ponds by themseilve 1§
fugn:s}l;d g?ly with nests of this pattern. ' s
- Han ing. the fry—The fry of the large-mouth i
gether 10 & compact school, in which the ingividual %1hba$ivzexﬁ)m§f;§1:
in one direction. Wl_len the school is approached with a net thge fish
(Iio ot scatter and hide among the water plants but remain together
t. is therefore easy to fake them with the seine at any time when the ,
1?]?: Sb;niéound. 1?fbthc(z]y are found among water plants through {vhicﬁ
: cannot be drawn, the seine may be drawn over the pl
with the lead line forced >to drag as dee i Py
. P a8 possible amon
g.?:etha?n (;fr\; aaége.ig{cs:ué?ed by tl';jeh dragging lead lirxle they seek Ehet hseli]g:
( € net. The ease with which
seined makes the use of the fry retainer unnecessary. thffeisfge I:Egto?]f
to allow the fry to leave the nests with the parent fish and to sei
them when wanted. The fry obtain their own food. seme

3. The History and Present Forms of Pond Culture of the Bluck Bass.

a. General Outline.—The first atfem
. . pt at pond culture
'li‘ix;eﬁ;)ﬁ:e(% otﬁalg_r (;i ﬁgng}idd(lsgz) alt the Indianapolis (Ind.)s‘:elfgsn;f) .
1 -mouthed and small-mouthed) were confined j [
pond from which, after a season’s disastrous i e dostrumti
’ : experience, the destrueti
sun perch were removed. OQue end of the rtiti '
: d. pond was partitio
.g.aisgm;lé,r Izgnd anfl to gt‘ the young fish were transferré)d a3 fansida;) ifh:;
e £ nests. Here great loss was encountered th n-
Il?;;::é:fngc.h For thl; hre&'iszlon, ag well as for some other unl(‘lcc)al’:egrl'lmicr?gl(i
» the young fish did not do well in the enclosure. Openi
finally made in the partition go that th h conld pacs baoy
\ e young fish
and forth between the enclosure and the pondgpropeﬁ.ou?n pta};s: It))(?slé
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itself brush was used to protect the young fish from the old ones. A
shallow diftch covered with brush was also provided for the young
fish. In this way they were protected from birds. In order to protect
them from injury at the outflow a horizontal screen was there substi-
tuted for the usual vertical screen. We thus have introduced the
practice of isolating the parent fish in breeding ponds and of protect-
ing the young fry from the older fish and from other enemies.

Stranchan (1882) raised fry in similar ponds and subsequently (1893)
either transferred the fry to a rearing pond as soon as they rose and
fed them clotted blood or planted them at once. This seems to have

been the first attempt at artificial feeding of tbe fry.

In 1886 the United States Fish Commission began poud culture of
the black bass at Wytheville, Va., and in 1888 at Neosho, Mo, and in
1891 at Washington, D. C. In 1897 the same commission inaugurated
black bass culture at Manchester, Ia., but abandoned it in 1900. An
attempt was also made at the Northville (Mich.) station in 1895 but
without result. In 1896 large-mouthed bass worle was begun at the
United States station at San Marcos, Texas. More recently the Cold
Spring station has been established in Georgia and the Erwin station
in Tennessee, The last named station had not distributed any fish at
the time of the last published report. Of these United States stations
that at 8an Marcos has been most successful. In 1900 only the sta-
tiong at Neosho, San Marcos, Washington, Wytheville and Cold SBpring,
Ga., were successful by means of pond culture, as appeara from the last
published report of the United States Fish Commission, that for 1901.
San Marcos produced 39,985 fingerlings; Washington, 64,605; Neosho,
8,116; Wytheville, 1,812, and Cold Spring, 275, a total of 164,793 finger-
lings. It is not stated whethér those reared at Neosho and Wytheville
are largemouthed or small-mouthed bass; those reared at the other
stations were large-mouthed.

Of the State Fish Commissions only those of Michigan, Wisconsin,
Missouri and Nebraska have carried on pond culture and this chiefdy
of gmail-mouthed base. The Wisconsin work is of recent date and in
1902 ite product was about 10,000 small-mouthed fingerlings. The
Michigan commission hag given attention chiefly to the small-mouthed
bass. It began operations in an experimental way in 18%4 and in 1902
produced 404,000 gmall-mouthed fry and fingerlings. The details of
the Missouri and Nebraska commissions’ work are unknown to the
writer. .

There are thus in operation at the present time, if the writer's in-
formation is correct, six stations of the United States Fish Commissidn,

produeing almost wholly large-mouthed bass and two state stations,,

producing chiéfly small-mouthed bass. At these stations various prac-
tices and various devices have been developed out of the earlier and
gimpler methods,

These may best be considered separately and it would add to clear-
ness to consider separately the methods employed with large-mouthed and
small-mouthed bass. This would involve considerable repetition and
is moreover rendered difficult by the fact that writers frequently do
not digtinguish between the species so that one is uncertain whether
reference is made to -large-mouthed bass or to small-mouthed bass or

19
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to both together. The methods and deviceg i
L ;s 85 employed will therefo
treated as such, but wherever possible thejr icati ferers
species will be’indicated. ! © e application to he different
b. Ponds: 7heir Construction nd management.—In the matter of

Manual of Fish Culture, Published by the United is i
Sion.) The deviations from thig pra?:tice, in so fa?t:;eihﬁej;sﬁrgos?n;m_
gg:;;lgfs, Oz;rfe[hreferzed tto llalelow. The important relation of the tefnl_
- e water otehealthofthee 3 ized.
Thug A‘Sjtrmmhcm (].S}JB) speaking of small-mo%%hegasa:g ré}; IFI??—%E-]]ZS?-
in 189(), 8ays that “every mest in the bay, both natural and artificia}
gontained fungqssed .eggs”‘after 4 rise in the temperature from 640 F,
tﬁrfg bF. and in 1897 OWing to high wind and low temperature 0111};
¢ broods of young fish were hatched. Leary {1901) says of th
garge-mouthed bass at San Marcos, “owing to g sudden cold chan e Ia,te
;Fmg‘eﬁgum}y, th’?wifridl;far]y all the €288 and fry in the pond agt tha::3
re lost. il Creek “when the bass hag i i
;_)flten bappened that shor‘tly thereafter the temperar'tnl?r(zae ;? egeniggat;:
ell 850 much du‘rmg the night (to 50° F.) that the hass deserted their
nesfs and remgined g ray for several days. When they returned the
Tt;:g,,,s were de_ad. They then cleaned out the nests ang made preparation
fo star’( 4galn with new femgjeg. In the same Wway the newly hatcheg
tﬂy, \}rlhlrle still on the bottom of the nest, have been found dead aftep
€Y have been deserteg by the parent fish, owing to g fall of the tem.-

L.

clusively.  Whethep the large-moutheq b is simj
rgre- ass is similarly sensiti
low temperature apg ﬁurhl@lty_ remaines Yo bhe determijl;eg, nzllgcfgugﬁ

. Brood Fish—in the case of the brood i
' fish time hag b
2{3:;(1 Jrrélé;o;r%mgni that‘ the method devised by Lydell (IB%%%pta;lg
e ngd' cribed by whz.ch the fish are induced to take liver or other
d.  Artificial Nests ~—Hessel (1896) seem j
. 8 to have firgt ifici
Ef:ifalfotr Ialf'ge%mouthed bass in 1895, They were of czmegzegaggg-l ftixfilfhl
D hes a0 feet across and with g coneavity on the u f:
Inches deep. Again ip 1897, Hesge) (1898) 7 fles 0f granar e, irce
used pileg of
hests and Seagle nests and found the figh usiIIJJg the gg;ﬁ;lcex? EItlt
qu’g&e 48 much as the naturg} ones, =
ranahon (1898) uged the cement-gravel negty ; i
in 1897. Mis pur 0se was to with epgs 1 oy 2nd chory
and carg foI; e t?ansfer the nest with €ggs to the hatchery
Wortn ( 1898) uged at Wythevilla woode
0 f n boxes filled with
the side of the nest was driven g stake which supported alwoggzgels.bi;%(;

in the Mannaj of Fish Culture and is g
Dparently the nest
by Hesse] ag the Seagle nest, These nests glso -wire meant tge%: rt‘i-i.nts?
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ferred to rearing ponds when filled with eggs, but the plan was unsuc

cessful with bass.
O’Brien (1898) in 1896 used gravel piles sheltered by willow brush.

Lamkin (1900) describes a nest of cement faced with fibre that wag-
intended for the use of large-moutbed bass. It was clajmed for this nest
that it afforded “more surface to the square inch than gravel or clay;”
that the eggs were held more securely; and that the eggs were kept freer
from seditent than they could he on gravel or clay. Lamkin suggested
that such nests might be lifted and transferred to rearing ponds.

The nests thus far described have bad one ot more of three purposes.
In the first place they afforded shade or shelter for the parent iigh
(Seagle and O’Brien hests). TIn the second Place they afforded a suita-
ble material for the deposit of the eggs, where this was not present on
the natural bottom. With this end in view this raterial was that of
the natural nest or an imitation of it. In the third place, the cement
and Seagle nests were designed to be transferred to rearing ponds,
as soon as eggs were laid in them. The writer has found no record of
Success in rearing bass by this means of transfer of nests and it is no
longer practiced.

- Lydell (1902) planned his shielded and screened nests so that they
would serve not only the purposes above indicated but the further use

they otherwise would. By the adoption of this form
of nest and by the arrangement of the nests on the spawning ground,
as already described, it is believed that fighting among the male small-
mouthed bass is greatly lessened. It may Dbe doubted whether such
shielded nests are necessary for the large-mouthed bass, or indeed
whether any nest is needed for this species. The point may best be
determined by a more careful study than has yet been made of the
breeding habits of this fish. According to the second edition of the
Manual of Fish Culture {1900) “artificial nests for bass have been used
at ome or two stations, as an experiment, but have heen abandoned,
except for rock bass at Wytheville, Va.?

e. Dewvices for Separating Fry from Adults without hondling either—
There are clearly two ways by which one may separate the fry from
the adult fish without handling either. The aduits, when about to
Spawn, may be confined within g portion of the pond separated from
the remainder by a coarse wire scréen and the young fish may later
pass through this sereen into the main pond; or the spawning area for
the adults may be so arranged that, when. the fry are ready to leave
tbe nests, the adults may be driven from the spawning area and this
area tben separated from the rest of the pond by a screen of sufficient
fineness to retain the fry.

1. Sereened spawning areas from which the fry

to the other the young fry were transferred when ready to leave the
nests.” Later he made openings in the partition to allow the fry to pass
back and forth, The fry in the rearing compartment did not thrive
as well as those left in the breeding compartment with the parent fish.

Hessel (1895) thus deseribes the method in use at the United States
fish ponds at Washington in 1893, “The method of handling black bass
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at this station is to place a limited number of spawning fish in a Smalj
pond a few rods square in which the water is shallow, the bottom bein,

covered with clean gravel, the small pond being connected with anothep
ten or twenty times as large by means of wire sereen of pProper sized
mesh to permit the Young to pass out. After the youn® have left the
lest and obtained access to this larger and ore fruitful feeding ground,
they are safe from being eaten by their parents.”

Hessel (1896) again in 1895 used a similar arrangement, In g pond
of four and onehalf acres be confined the brood fish (large-moutheq
bass) in a small section in which they spawned and the fry, about sixty
thousand, passed through a wire grating into the larger portion of the
pond. Small-mouthed bass were gimilarly treated in z one and a half
acre pond.

Johnson (1899) used a similar method at Manchester in 1893, “Arti-
ficial nests and piles of gravel were located at suitable points in the three
large stock ponds and in the 80-foot rearing ponds. The spawning beds
were partitioned off with inch-mesh wire netting, so tbat the Young fish
by passing out into the main ponds might escape the depredations of
the adults.” ‘ ‘

Pgge (1900) suggested a modification of this method in the Manual
of Fish- Culture. %A plan has been suggested which combines the
features of a spawning and nursing pond, by constructing one comn-
paratively long pond narrow near the middle so that the general
shape will be like a dumb-bell with 2 very short handle. Across the
narrow part is to be gtretched a screen of 14 ineh wire cloth which will

only save much labor in transferring the fry but obviate the risk in-
volved in handling them.” Still another form of pond for the same pur-
‘Pose is suggested by Page (1900) in the Manual of Fish Culture. “The
shallow part near the inlet has a long narrow neck and the general ghape, .
where the ground permits, follows the outline of a gourd. That part which
resembles the handle is screened off from the remainder with wire netting
with a quarter-inch or less mesh, The young fish after the dispersal of the
school seek the shallow waters, which, warmed by the sun, at this time
of year afford rich pasture of Cyclops, Daphnia, young Coriza and other
small invertebrates, Foillowing the natural inclination of young fishes
to head toward the source of the water supply, they pass through the
sereen and collect within the neeck of the pond, where the food supply
will be found to bhe greater than around the margin. From this part
of the pond the fry have no inclination to retreat, and the parent fish
cannot follow and devour them.” This form of pond appears to be in
use at Neosha, !

Finally Bustedo (1903) suggests that breeding pens might be screened
off along shore and the aduit fish removed after the fry have risen from
the nest, leaving the fry to make their own way into the lake.

2. Bereened spawning ponds from which adults are driven out.—
A method devised by Lydell for smallmouthed bass ig described by
Bower (1896). At Cascade, Michigan, two ponds were in use, A gide
pond nine by twelve feet and eighteen inches deep and with gravel bot-
tom was built in 1895 and connected with one of these pondsby a race-

i ing the spawn-
T L. Michigan Fish Commission Ponds at Mill Creek, as they appeared in e, showing p
ingFlngdnd-s at the sides of the large stock ponds,
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way. REight nests were made in this spawning pond, though neot all at
one time. Five of these were productive. The old fish were driven from
the spawning pond and a sereen inserted to separate it from the main
pond. Sixteen thousand fry were obtained. In 1896 eight beds were
made in the spawning pond and one in tbe raceway and 20,000 to 30,000
fry were obtained. Owing to the success at Cascade an effort was made
during the first years of the work at Mill Creek to greatly extend the
use of spawning ponds. “Two large ponds were built, each 45xB0 feet
apd of a uniform depth of four feet, i. e, without a shallow margin or
terrace. They had the natural sand bottom. Along the sides of each
of these ponds were built six smaller spawning ponds, three on each
gide and each 16x24 feet. These had a uniform depth of 18 inches and
were provided with gravel bottoms. Each was connected with the larger
pond by a channel, four feet wide. The large ponds were intended for
the ordinary use of the stock fisb while the smaller ponds were meant
to afford ground on which the bass should spawn naturally. (Fig. J.)
“In the spring of 1898 the bass from the central pond entered the side
pond to spawn., Usually three or four males entered each side pond,
oecasionally as many as eight entered. TUsually two or three nests had
been complieted in each side pond aud the remainder were half com-
pleted when one of the male bass would leave the pond to fetch a mate.
When he entered the side pond with his female and saw the other
males at work, he at once attacked them as rivals. In the ensuing
struggle some of the nests were certain to be destroyed and the female
wag likely to he [rightened away. Even when the male succeeded in
driving out the other occupants of the side pond and in inducing his
female to spawn he was certain to be frequently interrupted by the
attempts of the other males to euter and regain possession of -their
nesting grounds. As the result of this the eggs laid in his nest ‘were
‘apparently only fertilized in part, many of them afterward died and the
whole nest became fungussed. After the eggs were laid the male was
certain to thereafter regard the whole side pond as his exclusive terri-
tory and to attack and try to drive away any other male attempting to
enter it thromgh the channel. Sometimes a male thus holding sole
possession of a side pond would be attacked by from fen to twenty other
males seeking a nesting grouud. The result of such attack was usually
the death of the male and the destructiou of the nest and thereafter the
whole course of events was repeated from the beginning with new actors.
This drama was thus repeated for about a month (May 15—June 16,
1808).” -

“An attempt was made to protect the nests from the attacks of males
by placing a circular wire screen around each as soon as the eggs had
been laid. Qwing, however, to the fact that the eggs were now not kept
free of sediment by the parent fish they all died.”

“The final result was that in each side pond never more than one
brood was raised and frequently none. From 200 adult fish fifty one
nests were spawned in, but so many of them were destroyed by the
fighting males that only about 15,000 fry were obtained.” (L.)

Why the use of such side ponds or spawning ponds for small-mouthed
bass was successful at Cascade and under apparently the same condi-
tions unsuccessful at Mill ereeli can only be surmised. FPossibly the
spawning season was shorter at Mill Creek that year so that a larger
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number of males sought the spawning pond at one time, possibly the
fish were in better condition and more combative. The result of the
¥eal’s experience was that fthe use of spawning ponds was abandoneg
at Mill Creek and all ponds are now constructed on the model of g
natural lake, The use of a pond separated into two parts by a screen
seems to be still in use at Neosho and spawning ponds or spawning
areas separated from the main pond by screens are in use to a limited
extent at the Washington Fish ponds.” At all other stations this prac.
tice seems no longer to hold. The success of the Mill Creek Station with
small-mouthed bass and of the San Marcos Station with large-mouthed
bass, in both cases without the use of special forms of ponds, seems
good evidence that these have no advantage. It is now the wuni
versal practiee to use a breeding pond built somewhat on the nmode] of
& natural pond, that is, with shaliow marging and a deeper center. The
brood fish are placed in these ponds in the spring and are provided with
artificial nests as in the case of the small-mouthed bass at Mill Creek
or allowed to make their own nests. At San Marecos twelve pairs of
large-mouthed bass are allowed to each half acre of pond area. At
Mill Creel about one hundred pairs of small-mouthed bass to each half
acre. The arrangéments differ in detail. Thus at San Marcos hag been
built one large circular pond divided by embankments into four ponds
each of which forms a quadrant of the circle. Each quadrant pond is
deepest at its central end and shallow towards the circumference of the
circle, The water enters at the center of the circle.

f. Separation of Fry from Adults by Handling: .

1. Removal of adults from breeding ponds is not usually consid-
ered practicahle. If the adults are taken with a seine it is necessary
first to remove the vegetation from the ponds, The regulting disturbances
are great and the fry do not afterward do well. If a hook is used there
is injury to the:adult fish. Kent (1897} records removing the adult
fish with a hook after they had spawned butl no other record of similar
procedure has been found.

2. Removael of fry from the breeding ponds—It is now the almost
universal practice to remove the fry from the breeding ponds in order
to ship them or in order to place them in special rearing troughs or
rearing ponds in which they are to be reared to fingerlings. At Mill
Creek a certain number of fry arve left in the breeding ponds and per-
mitted to grow to fingerlings there, but this ig done because separate
rearing ponds are not available. On account of the different habits of
the fry of the two species of bass the procedure of removing them from
the breeding ponds is different in each case. )

¢ Small-mouthed bass—Hessel (1898) found that he did not sue-
ceed in seining the small'mouthed fry with a fine-meshed seine such as
he had been accustomed te use successfully with the large-mouthed fry.

This same difficulty led Lydell (1902) to devise the fry retainer and
the screened nest. The use of these and the purpose which -they serve
have been already described. Without their use the small-mouthed fry
could not be captured until they had reacled a length of between two
and three inches. ) :

b. Lorgemouthed bass.—It is now the custom at most stations to
take the large-mouthed fry from the breeding ponds when they are be-
tween three-quarters of an inch and an inch and a half long. At Mili
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Creek most of them are shipped at that time. At the Neosho and San
Marcos hatcheries of the U, 8. Fish Commission and at the Washing-
ton fish ponds they are placed in rearing troughs or rearing ponds. For
the purpose of taking the fry a seine of bobbinet is used. If the fry
are gtill in schools mere random hauling of the seine in the ponds is
not usually productive of results. It is better to first find a school of
fry. This often requires long searching, but when the school has been
found it may often be taken Ly a single hanl of the seine. At Mill
Creek hauls are made by throwing the seine over the school. (Fig. K.)
‘The seine is heavily ieaded and is so thrown that it makes a cirele in
tihe air; the lead line falls first into the water outside the schgol and
.the seine is then rapidly drawn in. The seine is lifted as gently as
possible and the fry transferred to a tuh or pail of water. The seine
may be thrown from shore ag shown in the figure or from a boat. If
the fry have scattered and are no longer in schools, as is usually the
.cage when they are over an inch long, the pond must be systematically
seined.

g. Rearing of Fingerlings. —At Mill Creek this is accomplished with
Thoth species of bass by merely leaving a certain number of the fry in
the ponds with the adult fish or by transfem‘ing them to ponds from
which other fish have been removed. In these ponds the fish find their
own food. Toward the end of June or early in July the schools have
dispersed and ‘the fingerlings are between two and three inches long.
They are then seined and shipped. Those that escape the seine at this
time are obtained in the fall when the ponds are drawn down. They are
then four fo six inches long.

In the establishiments of the United Btates Fish Comimnission it has
been the practice to transfer the fry to rearing troughs or rearing ponds
or pools. The method of transfer and the subsequent handling of the
fish is described in detail in the second edition of the Manual of Fish
Culture. At SBan Marcos fry are not transferred until they are an inch
and a half long, but at Neosho they are apparently transferred while
much smaller. Leary (1900) has described experlments which seem to
show that it is best not to transfer fry to rearing ponds until they are
an inch and a half long, Of fry transferred just after absorption of
the yolk sac from 15%. to 20% lived, while of fry traunsferred when one
and onehalf inches long 73% to 80% lived. Probably the 80%. or
85% per cent of small fry which perished in the rearing ponds woukd
have perished in any case in the breeding ponds, so tha.t delaying the
transfer of fry to fhe rearing ponds until they are an inch and a half
long does not save fry that would otherwire perish,—it merely pdst-
pones the transfer until the period of greatest mortality is past, and then
makes i easier and more economical to bring up the fry in the rear-
ing ponds. In the rearing troughs or ponds the fry arve fed in part on
natural food taken from neighboring svaters, but chiefly on chopped cray-
fish or chopped fish and as they grow larger on small minnows or young
carp. At Neosbo they are shipped in early winter, at San Marcos a
part in the spring and a part in the fall,

In the present practice. of the S8an Marcos station the fry arve per-
mitted to attain their growth in the breeding ponds, which contain an
abundance of food. They are trapsferred to small rearing ponds -a
few days only before shlpmen’r In other words, the practice is now
the same as with the majority of the fry at the Mﬂl Creek station.

Fie. K. Showing the method in
use at Mi
throwing a seine over it. The same method g]la?rﬁgkllgdc%?é;]n??‘gﬂschuul of hrge-mouthed fry by
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C. TRANSFERRING OF BLLACK BASS,

The transferring of black bass from well stocked waters to new op

impoverished waters has heen practiced for many years both with the

adult and with the fry.

1. Transferring of adult black bass.—Goode (1884) gives a hrief

account of the efforts made to transfer the biack b
: : > ass.  Oth
0;8%5{1:’1'13( transferring practices may bhe found in Norris (1868;) a(;%%gn%:
} ),1.Shrwm- (1871), Stebbing (1880}, Silk (1880), Sto-rbe, (188;)
cocig]?né 8‘(?:.4)(,;‘:01;3?6 (1884,1:1?1?45\), Sharp (1897), Prince {1897) Ac
) 8 accoun e earliest vecorded effort in .
Since then adult black bass have b New Fngland o T
b 83 Iave been fransferred to New Engl
the North Atlantic seaboard, to Utah Cali i g end
1 lant; : s alifornia and probably
State in the Union in which they w ) ive, have by
Sta A ! ] Y were not native. They h b
introduced in this way into Encland. G i T into ot
! 1S g » xermany, Finland, and int
European countries. The fish are transporte(i with rélative neageogh[?g

have shown the capacity to adapt themselves to every water in which

th%v have been placed.

sually in transferring adult bass to anv i

! ] ! ny new locality h 1
?il;i-lp?]i]:: _lst mgde, da’i] m‘olft two or three. The natupral isrrlcrg;s: . osfm‘?h]g
ish t] iniroduced has been depended on to stock the water

earlier writers, Greene (1877}, Henshall (1880), considerecllS.nohclgﬁig

method of stocking depleted waters to be necessary. The method hag -

therefore not usually in recent
] , years, been thought of ag a itute
if:}); :c)l;e “1{);;1;‘1;113%3 €lof f;'ty or ﬁngerlings., Consequegﬂy the I'egu‘?:;xl'J Sstigzllt:
) t r aller year with adult fish, as they g i
stocked with fry or fingerlings, iz an ’ Jure. Tha ponty
] ‘ 1sual procedure. T -
ferring of adults andb yearlin’ L the. ove g o
rring of a gs from the overflow wate
ﬂl\f;gss;gleppll riggré txﬁgs Ionkg ago undertaken by the Iflinois }f?isho fG;f:}:lte
nisgion. In 18 work was taken up by the United Stas ] :
mssion, (Sixteenth Annual Report of the Commissi Cond e QOm-
been earried on by that commission In 19 about 50,000 w128 since
; . 00 about 50,000 1i
adults of large-mouthed bass wepe disI; i i is e e
1 | ‘ ributed in this wav, i
fornf{za State Board of Fish Commissioners {1900) hag underj“;akeTnhseiuﬁﬁ;
work with the sn}a‘l_lfn%ou’ghesi bass along the Russian River. In this

Under the direction of Professor Prince thi
. : § ce this plan has b
E;legn?:rizénae:éte;sn;e dfa(l;::gby the fisheries depaxl';ment of t?leen Ifx?gsfxfg
1 n aste 03), who had charge of the o ti ;
given an account of them. Nearly 10,000 adult b leing from 15
to 20 inches in length were planted in ’ iglitecn, dilforent ey 12
( _ some eighteen different lak
rivers. A passenger coach was fitted with t e the
fish, which were delivered to the car und ract N g wporting the
b, | ; tract. The
hy interested parties workin und'w overnmont | o and Gty
begore;hey fhad v fof b ;zagrc.nvernment inspectors and deposited
- dLransferring Bass fry.—The transferring of bla i
ck
gf adqltg feems to h.ave been first undertakegn by the %S:cgiby;; S;’eijg
Lomnussion (1893) in the slougbs along the Mississippi river, Th
report for 1893 says, “That river overflows its banks in times of 'ﬂoodse
>
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forming shallow lakes and sloughs dlong the banks and on the islands.
Into that shallow water the bass go to deposit their eggs. On the sub-
sidence of the water the parent fish return to the channel waters. The
eges hatch by the milljons and the young fish are left to perish either
by the sloughs drying up in summer or freezing in winter.” This work
of transferring was continued by the Wisconsin Commission until the
pond culture of bass wag undertaken by that commission, Nevin (1901).

In connpeciion with the regular pond culture work of the Michigan
Fish Commission at Mill Creek, the Commission has taken large-mouthed
bass fry from three neighboring auxiliary ponds. Two of these are
natural lakes; the third iz a mill pond. Adult bass were placed in all
three of them. From one of them an attempt has been made to remove
the turtles and from another large numbers of sunfish and blue-giils
have been seined, while suckers have been infroduced into it. Al the
ponds still contaimr the usual fish native to such ponds, and are in other
respects in-their natural eondition. In two of the ponds fishing is not
permitted and in the third is permitted only in the fall.

The young fry, when three-fourths inch to one inch long and while still
in schools, are taken from the ponds with a seine operated in the man-
ner aleeady described and are transferred to the tanks at Mill Creek,
from which they are shipped within a few days. The number of fry thus
transferred at Mill Creek from the three ponds now in uge is shown in

the following table:

1899. 1900. 1oL 14902, 1203,
House’s Lake......oooovivvemuniiiininaiaininian, 11,000 | not used. 4,000 124,000 162,600
Boldier's Home Pond.vvvvuieneen i viineneeenns 116,000 260,000 182,000 136.002 166,000
Morgan's Pond..........ocoioiiiiiieiin e fiennnnneeea e 36,000 262,000 184,000
TotalB ., 127 .000 260,000 222,000 522,000 512,000

V. DISCUSEION OF METHODS OF BASS PROPAGATION.
A. GENERAL CONSIDERATIONS.

The efforts of the fish culturist should be directed toward protecting
the eggs and the young of food fishes, during that developmential period
- during which they are most subject to destruction. With nearly all
fish this period is between the laying of the eggs and the time when
the young fish are able to swim and take food for themselves. During
the whole of this period the future fish ig helpless and unprotected—
8 prey to many enemies. With the black bass, on the other hand,
both the eggs and the young fish are protected by the parent fish so
that in any discussion of methods of propagating the black bass it is
of importance to know the effectiveness of this parental protection.
- It is safe to say at the outset that practically all the eggs of the black
bass are fertilized. This follows almost of necessity from the fact that
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“the male is invariably present when the eggs are laid.

‘authentic cases of unfertilized bass eggs naturally deposit
ring in considerable numbers have ever b
‘hand Holt (1888) says, “In the past three yefirs I have never found
more than one per cent of unfertilized eggs.” " The writer has examined
eggs from eight natural bass nests without finding any that could be
'82id to be unfertilized. To be sure we find in the literature many refer-

ences to unfertilized eggs in this and in other fish, but if these refer.

3 after
These nests were examined but twice, once about :wx?eagsylyio s
the young fish had hatched aud again when they ‘Efe(;' to e disturh.
from the nest, so that the losses cannot be attrlﬁ}:l :he O ot expmmita.
ances resulting from examination of the eggs. dead bat not hatched
tion the nests in which the eggs were all found dea taned only dead
rere placed in the first category. Those which con a1d e
we “I:ith fuily developed embryos and recently ha}tched 1eal h yyonng
e%‘%(?ed in the second category. Those which contained 01111_}'11"9:2 oyntaine 3
dead fry wero placed in- the third category, Those which confained
both dead and living fry in large numbers in the fﬁurq ,ond e e tion
contained nearly all living fry in the fifth. At the Lech e Com-
'gt was found that all the nests in the fovurth andhﬁit ac?ossg e bont
tained fry ready to leﬁwei the m:—:'sti;3 15‘35 1‘1‘?;\{?1 titumay be added. an
44% of all nests in which eggs we d, with, :
avez-age output of about 5,200 .fry per pmduc’sfw:h r:le;:a‘th of eggs and
Without' discussing at this time the cause o st tho lossos
fry in these nests it is clear that in the mlprodufc tll‘lro o wnproductivey,
oceur before the eggs hatch (9 nests or about 70% Oh 8 morednctive) or
at the time of hatching (2 nests or about 15% .of those goguctive). oy
shortly thereafter (2 nests or about-15% of thos? IFI::phiB were fornd
‘which had survived the first two to four days after hatching,

Moreover, ng
ed and oceyp.

a9y
Of course, be found dead from other ¢auses than lack of fertilization,
To determine whether or not they have been fertilized requires, if the
€ggs are in their earlier stages, a microscopic examination. I

f cleavage
{segmentation) op any of the developmental brocesses followi

safely pronounced unfertilized. Fggs which have un
these stages are certainly fertilized. ~The writer has examined probably
‘the whole literature of the subject and has yet to find any case of
€ggs naturally deposited and reported as unfertilized, in which there
.was evidence produced to show that the eges had not undergone the

Lot 4.) The
: ; ition w dy to leave the nests. (
eariy stage of development. It cannot be too strongly insisted upon ’ to be in _good Condlgot](l) 2}?‘[21;8?1-0{11 two or three days after the e];g‘fs
among fish culturists that eges should not be pronounced unfertilized : critical pel'lol(li F;:f;’em when pigment is developed in the young fish. dil{
nerely because they are dead and without other evidence, So far ag : are laid to t ¢ lime to develop pigment may be placed in a shallow dis
the. evidence goes we may then say that lack of fertilization is not a : Which are beginning to b ter or further attention will continue
factor in causing the death of bass eggs. ‘ ' of water and without c};lana%thfuwniileléleath ensues from starvation. |
In breeding ponds the greatest loss with the smallmonthed bass to develo_p a_nd I'_emillllfé bﬁeédig“ ponds as to the period when the 1great- ‘ :
occurs before the eggs are hatched or while the fry are very young. - What is true in bably also true in natural waters. Such losses '
After pigment hag begun to develop in the fry, they are very hardy. -est losses occur is proba 1 al waters have been attributed to changes
This is shown by the following experience with pond No. 1 at Mill a? Itlgvi);efﬁl::pgl?tfgr{;ildn?vgltrer {Stranahan, 1899, 1895(3‘)11 an;l gliven;‘:’; I
creek in 1903. : oL iempers f older fry while still o i
' ‘ sulted in fungussed eggs. Ioss o Ly rarely oceUDS. i
Table showing the results of exdmination of nests in Mill creel pond seems not to have heen reported 1E:u:tt‘]n &)r:iuililelathgy are B;till guarded by : I
No. 1, May 15, 1908, small-mouthed bass. Fractional Percentages are After the fry have left the nest a : the attacks of minnows,
neglected : the parent fish losses undoubtedly occur eli?n;s from the death of the
Number of brood fish in pond (May 7}, males, 28; females, 50; total, 78. gunfish, young bass ﬂPd Oth?r fish ‘.‘? I:Ei 1t be .determined by follqw- i
Number of nests in pond........, ., e 48 " parent fish. How serious thle loﬂl_?1 ltheirgn-atural waters and learning !
Number of nests in which €ggs were laid......... ... 30 ing thie history of SchOO}sl of thlgir numbers decrease, or it might b(; .
Lot 1. Number of nests in which all eggs died be- ‘ e gpﬁeﬂ.ﬁifﬂﬁte{% gﬂwe)f?ell)llsix?é examination of the stomal(;h scon(t)?itsw }(E)d
fore hatching ... ... . 0 70 9 0% [¢ X ’ t}?e fish in a bass lake during the breeding season of the gsec'i the vigor
Lot 2. Number of nests in which all young fish _ : &8 has \\;atched the male bass guarding his brood and has.nau given his .
| died at about time of hatching.... ..., .. 2 T% | S8 rith which he repels intruders and the w1de‘ berth usually t his fry i
Lot 3. Number of nests in which alj young fish fg '“li hl:)rhood by other fish will not readily believe that _man-‘fsgen hang- il
: died soon after hatching. ... ... . 2 1% 7 ggeg destroved by marauding fish. Such fish are ]fomgtlgsﬁunity offors | !
Lot 4. Number of nests in which a large part ing on the outskirts of a SChO‘?l of bass fry .:ni ‘:c}félol I(J)f large-mouthed H
- {13 to 1-2) of young fish died soon after g are ready to devour the fry. “Thus in Semll.g bass were seen hanging
: ‘ hatching ... . 7 . .. ] e, 3 10% | ¥ fry in Morgan’s pond in 1902, many y:aroil[;%,e been driven away and
Tiot 5. Number of nests - Whieh few or no cees gé about }'lhe !ﬁlhogl.inerﬂkllg.d()lt?eel;a?r;lxig’ af)ndcabou‘é one-third of tb?l Stc tiloaoci
i O e ] e . 1 3 -
of fish died.......... .. .. .. °% 14 47% < gﬁgifedentheesmall bass rushed in eagerly and seized the fry tha
—_— a 2

30 100%
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eacaped the net. They were s;) nume :
, ‘ ¥ umerous and i va
:’;?lsl -Eladedto boil by their rushes.” (L.) T]:I:e garc;;::“t]:g;cﬁ t(lal y tWater
tempgr::-g’ ea%ssgc :hef It)larent Bgh lies, without doubt, in thegdreatohﬁ(;i
0l the parent, whi i
501;[::1? %f marauding fish to%estro,ywzhéc};?lr; fords the Prrertunity for an
—Bat in natural waters a very ] :
Tha Y large number of larpge-
:i]“;:l]l 1151 Sshcél‘z;)llsi) ‘?ailﬁve reachb a }c(]zlngth of three-quarters Oﬁgzén ?;lct]]:ego f;,.g
th >~ the number that may be taken fro i
a seine. Thus in 1902 the Michigan Fish Commissior]iu1 tgglihf;‘o?ute]gso%le%g

Soldierg’ i ‘

inc;rcllgflieé}%gle p]o:;]d with an area of two and one-half acreg and 200

prosent o b 58, 136,000 fry. It is not to be supposed that a’ll the fr

fish places 'esihlakes were captu.red. It we assume that all the adulyt

them ars felrltlmlese {)lf;vdsuwell.f still there they number 505 ; if half of
1 <y uumber roughly 250—from i

pbtamed 522,000 fry stil] in schools and about an incl‘lv k;:lc'}erfg’fﬁe ";‘ﬁli-:

pair of adults, Fishing is prohibited i
o | shin n two of these is
ghaflicthtgdn:;;l ;c)he third in the fall—yet it undoubtedly occlzﬁgd:?x’l Billt sls
domed n K 1gzrl.of aduit fish is certainly less than the number iujtro-
be taken o ae ieved to pe approximately half that number. Tt this
prodaeey o .(iccount alpng W.lth. the fact that only a part of the fr
by st a aﬁc ulall:)r seined, it is probable that the number of lar :Z
o thau 203((}) OOTSh']S nore mearly 5,060 or 10,000 per pair of aduglt
of ths on 2 ) pi'oduci?o rlls ihe only approximation known to the writer
condiich of bass fry per adult fish under nearly natural
The records of Production in breedin
> : g ponds are meag
fgaii%s S]t?)CigO:ll’ 150 large-mouthed brood pﬁsh (75 pai::)gefs;ereAgdﬁig
incher Lo tayready on hand and the total of fry one and one-half
pﬂnds; wasgsq %dgn frorp the breeding ponds for transfer to rearin
Rddeq T8 £ ‘ﬁ;h —a tritle less than 1,200 to each pair of the recentlg
bor of ooo I'eS«EI-]t %‘he actual output per pair of fish, if the total mlm:yz
o 19 thege .'we le congidered, Wwas considerably less. At Mill Creek
of fry atiet re 11 pairs of breeding fish in two ponds. The output
¥ about an inch long, was 108,000, about 10,000 to each pair. P

B. POND CULTURE OF SMALL-MOUTHED BASS.

In what has preceded the di i
? wh [ ifficulties encountered in att
;_:;Jé‘;l};js:)-ﬂ-gn oﬁhthe sma‘Il-mouthed bass have been enumei;.[icgfis :;dp,(lrﬁde
¢ methods devigsed to overcome these difficulties have been de-
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the nesis before the fry rise frem -the bottom. The difficulty which
remains to be overcome is the loss which occurs during the critical
period between the laying of the eggs and the time when the fry are
a few days old. From the data givem above (p. 58) it i8 seen that this
loss in a year which may be regarded as moderately successful, has
reached mere than 44% of all the eggs laid. In other seasons it may be
greater, while in still other seasons it may be almost nothing. Is it
possible to determine the cause of this loss and find a remedy for it?

1. Cause of the loss of eggs end young fry during the critical period.
—In the case of pond No. 1 at Mill Creek, in 1903, the temperature

- of the water was controlled and remained normal while the turbidity

of the water was not permitted to become so great as to be harmful.
The loss cannot then be attributed to these causes. Moreover, all the
eges in certain nests were lost while in neighboring nests practically
none were lost. In certain negts half the eggs or young fry died while
the other half lived. Tosses due directly to temperature or turbidity
would he unlikely to be distributed in this way. They might rather be
expected to affect all the eggs egually. It bas beem shown above that
the losses cannot be attributed to lack of fertilization.

Tt may he suggested that the losses were due to the male fish having
been frequently disturbed while guarding the nest and to his having
consequently deserted the nest so that the eggs afterward died. In
order to determine whether this might be the case, the nests in three
ponds were charted to see whether those nests which produced fry were
the ones least disturbed. The nests are arranged in rows about the
shore. We may for convenience number the rows, beginning with that
next the shore. We ghould now expect if the losses are due to dis-
turbance of the nests, that row No. 1, which is nearest the shore and
the nests in which are more subject to disturbance by persons passing
along the shore, would show a smaller number of nests with fry than
row No, 2 which is less disturbed.

Tabulating the twenty-éight productive nests in ponds 1, 3 and 5,
the only ponds in which small-mouthed bass eggs were produced in

. 1908, we get the following:
Table shouria:ag productive nests, in rows I and &, in ponds 1, 8, and 5§, Mill Creek Station,
19083.

Small-mouthed Bass,

Pond Number. - Row 1. Row 2,
Tl e e e et et e 6 5
TR UUPTPPSTRPPRIR 5 1
B sttt r e e e b ek e e e e as 5 [
B 16 or 57%, | 12 or 439

These somewhat megger data do not appear to show any relation
between the location of the rows of nests with reference to disturbances
and the number of productive nests. We find not infrequently that a
nest in which the eggy die is in the same row with one in which they
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thrive and next to‘ it so that the amount of disturbance to which the
-tWwo nests are subjected must he nearly the same. Some of the best
nests have been situated where there was frequent passing, while ip.
others far from any disturbance all the eggs have died. ’

In pood No. 1 all the nests, both productive and unproductive, wepe
examined and platted. The recopds of this pond may therefore i)e ex-

there is hut a single row of nests while on another part there are threp
rows. The pond, moreover, contains anm island which Interrupts one of
the rows, For these reasons the rows are not comparable throughout
Along the south'west corner of the pond are, ]iowever, two rows of nests;
apparently alike, and each containing nine nests. Tf thege two rows are
compared the following table results: ’

Table showing percentage of productive nests in identical parts o rows I and 2 A1
Creek, 1908, Lol e S pond 1, Ml

Small-mouthed Bass.

_—
_ Percantago pro-

Row, Total nests. | With eggs. | Prodyctive, Unr"i:f'ed““' Bﬁcfﬂt.ﬁieu'?m
' _ |nests with cpgs,

g 8 [ 2 67
9

4 2 a7

No other pond or part of a pond permits of a direct comparison
of the two rows and the comparison in this case does not show a lower
percentage of good nests in row 1, situateq along the driveway and
fre_quently disturbed than in row 2, six to ten feet farther from the
driveway.

Further evidence that the death of the egegs and fry is not to b )
attrilgute(_i te the guardian male being distﬁ%bed ig ogta.ined by th:
examination of deserted nests, In three small-mouthed bass nests iy -
pond No: 1, located where the male was frequently annoyed, the nests
were visited from time to time and a few from each nest examined
microscopically. After a few days a ‘large percentage of the egoy were.
found to be dead. This number increased until all the eggs were dead.
Me.antlme some of the egps which first died were attacked hy fungus
which after a time spread over the whole nest, In each of thege cases:
the male continued to guard the eggs until all were dead and until a
congiderable proportion was already attacked by fungus. He was prob-
ably made aware of the death of the eggs by their offensive odor. Inm .
these cases it is clear that the eggs did not die because of desertion by
the frequently disturbed males, but rather the males deserted the nests.
proba,l_)ly because of the death of the eggs, at any rate after the eggs
had dled.' Although in this case the disturbances to which the males
were subjected does not account for the death of the eggs, it does not
follow that such disturbances may be permitted with impur’lity. On the
other hand every care should be taken to guard the nests against them.
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There is in this case another possible expianation of the location of
the productive nests, namely, their relation to the current of water
through the ponds. If a lne be drawn in each of the three ponds
from each side of the inlet to a corresponding point on each side of
the outlet in such a way as to enclose that part of the pond through
which the greater part of the water must flow in passing from inlet.to
outlet, the following facts appear:

In pond No. 1 certain nests are so located as to get more current than
others, and this relation to current may properly be taken into account
in attempting to account for the proportion of productive nests in dif-
ferent situations. If now we examine the relation of the productive
nests to the part of the pond through which there is most current we-
get the following table: :

Table showing relation of productive nests to current.
Mill Creck. 1903, Brmall-mouthed bass.

L] . N
Tota] pre- Not in Per cent in |Per cent not

Pead. ductive nests,| [0 carrent. | o PR current. | in current.
) S e e 16 10 [ © 63 3T
2 7 6 1 86 14-
B 11 8 3 73 a7

From this it might seem that the relation of the nests to the current
determined their productivity. And Yet, as in the case of external dis-
turhances, we find in pond No. 1 adjacent nests in the same row with
apparently identical relations to current and external disturbances
in one of which the eggs thrive while in the other they die. Again in
1902, a large number of the best nests in pond 2 were located at that
end of the pond through which there is the least flow of water. The.
following experience moreover shows that current is in no way neceg-
sary to the health of the eggs: At the experimental station maintained
by the Michigan Fish Commission at Cascade, Michigan, in 1894, 1895
and 1896, there was a small spawning pond 20x25 feet, connected with
the main pond by a channel leading from one of its ends, while its oppo-
site end was without inlet or outlet. The fow of water was through the
main pond, and since the spawning pond referred to had an opening at
but one end, there was no current through it. From about forty-five:
pairs of fish there were obtained in 1896, 176,800 fry. All the nesis
were made in this spawning pond. These facts make us hesitate, pend-
ing the collection of further data, to attribute the vitality of the eggs-
in certain nests to their relation to the feeble current present in the
Mill Creek ponds. .

Bince we are unable to attribute the death of eggs and young fry
directly to the effect on them of any element of the immediate physical
environment, its cause is to be sought in the other factor in the case,
the parent fish. Of two pairs of fish one may, as we have seen, produ_ce
eggs nearly every ome of which becomes a vigoroug, young fish, while-
another may produce eggs, which, while under apparently identical con-
ditions, all die before or shortly after hatching, I can attribute thig
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to nothing else than a difference between the parent fish. Under the
onds produce eggs lacking i

vitality and these eggs shortly die. - It is conceivable thgat the s%mlllé
thing may happen in natnral waters when the fish are suffering from
to lower their vitality.
e tentative position th

the death of eggs and fry of the small-mouthed bass in thg Mil Cre:ll:
pond is attributable to the lack of vitality of the parent fish there is
some direct corroboratory evidence to be had from the deaths among

conditions prevailing in the ponds certain fish

lack of food, disease or other causes tending
While by a process of exclusion we are led to ih

adult fish in ponds 1, 8 and 5. 1In the year 1902 the nests in these ponds
were practically all productive and the average product of these nestg
was 6,000 fry; in 1903, but 57% of the nests in which egps were laid
were productive and the average product per prodictive nest was but
5,2OQ fry. 1In the following table there is shown the deaths of adult
fish in these three ponds in May and June of each of these two years:

Deaths of adult fish, ponds 1, 3, 5, Mill Creek, 1908, 1903,

Smell-mouthed Bass.

1002
Pord,
Number of | Average iry Death:
adults. per nest. Muy.S' DE:;‘;.S' Pedrgjltlli;:.g ?
L e 130 6.000 18 I O
B e e H 6,000 11 2 |
B e 84 8,000 : G 0 b
Totakt. ..ot e 268 ...l 41 15
1903
Pond. ’
Rumber of | Average Iry Desths, D
adults, per nest, May. ' .Tﬁu;tet.m' Peég?m.ge
T TR 120 2,700 35 6 ...
B e 48 2,700 9 & Lol
B e e 75 2,700 19 0 ).
otal...... o | ;s
.................................. Mol 84 ] 35

From this it appears that in 1902 with an insignifican
and t:ry there were relatively few deaths among %h?e adufitl%’gﬁ;?l Oifneggz
breeding season (15%), while in 1903 with a great loss of eggs and
fry there wag a practically simultaneous loss of adult fish (35%)'
together with a rednction in the average output -per negt, Theré
can be no -doupt that a large number of deaths iz an indication of
lack of vigor in the stock. The writer- hag been umnable to detect

any disease or infestation of parasites in these fish in 1 i
any other specific canse for the deaths. 1o 1908 or to assign
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The postulated lack of vigor in the adult fish may be the result of
confinement. The small-mouthed bass lives by preference in running
water, and the small amount of this, the lack of exercise, the character
of the food or all three mav be responsible for the condition of the
fish. The phenomenon of lack of vigor and lack of fertility is common
among animals in confinement.

2. Remoedies for loss of cggs and young fry.—Three methods of secur-
ing a continucusly vigorous stock of brood fish may be suggested, though
whether any of them will succeed can be determined omly by trial

a. The old stock may be disposed of after each breeding season and
fresh brood fish may hbe obtained each fall. Such fish should breed
once successfully before ithe vigor of the stock is reduced by confine-
ment. The cost of this procedure, especially if the old stock be mar-
keted, would probably not be greater than the cost of caring for the
adult fish during the summer. Owing to the sensitiveness of the fish
to handling it iz Dbetter to secure the brood fish in the fall, so as to
give them time to recover before the ensuing breeding season.

b. Brood fish may be reared in the station ponds.—It is probable
that sueh fish as survived the rearing procesg wounld be acclimated to
the ponds and it is to be expected that they would breed there success-
fully; but here again experience is the only certain guide.

c. It has been suggested by Mr. Lydell that a vigorous stock of brood
fish may possibly be obtained by a process of selection.—Of the fish
taken from their native waters in any given year and placed in the
ponds, those which survive are the more vigorous or those best adapted
to pond .conditions. If now all the fish thus taken in a given year he
kept by themselves, the less vigorons fish will, in the course of a few
vears, be eliminated by deatl, and those remaining should constitute

* a vigorons brood stock. This stock may be augmented from time to

time’ by fish similarly selected until a sufficient stock of brood fish is
accumnlated. In this connection the importance of keeping separate
the brood fish taken in different years and from different sources may
again be pointed out.

We have no sufficient data by means of ,which to determine which
of these methods is to be preferred. When the experimental bass sta-
tion of the Michigan Fish Commission was established in 1893 at Cas-
cade, Mich., about ninety brood fish were placed in the ponds, and not

. more than half a dozen fish were subsequently added to this stock. In

1894, the product per pair of adults was about 200, in 1895, abont 450,
in 1896 about 4,000. Not all the fry of 1894 were obtained, so that the
figures show only that smallimouthed hass, after three years confihe-
ment in a small pond may be very productive. On the other hand in,
ponds 1, 3 and 5 at Mill Creek, in 1903 none of the brood fish had been
in confinement less than eighteen months while some of them may have
been in confinément six years and yet the output was only about 600
fry per pair of breeding fish in the ponds at the beginning of the breed-
ing season. But again, at Mill Creek in 1900 there was an output of
about 3,000 fry per pair of adnlts, none of which had been in confine-
ment legs than ome year. In other years at Mill Creek the brood fish
taken in different years have not heen kept separate. Nothing further
21
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can therefore be said said as fo the effect on the output of confinement
of the brood fish. '

In addition fo attempting to keep the stock of breeding fish vigorous
by one of the above methods, an effort may be made to maintain their
vigor by placing thewm in more nearly natural conditions. The small-
mouthed bass is native to running waters and the Great Lakes. It
occurs naturally in but few of the inland lakes of Michigan. It is pos.
sible that the brood fish would remain in better condition if confined
in ponds which were essentially parts of a river. A small river below
its point of exit from a large lake should be most suitable since here
the temperature of the water should be nearly constant and there
should be less Hability to floods and turbid water. Brood fish might
be confined by racks in a portion of such a river and fed on live min-
nows. Deep pools should be provided in which the fish may winter,
Shielded or screened mests should be placed in the river and the iry
held by fry retainers from which they may be taken for planting or
transferred to rearing ponds. ‘Under such conditions the brood fish
would necessarily be more active since they would have to maintain
themselves against the current and would have to seek their food. If
the plan were successful it could be easily modified so as to adapt
it to use on a larger scale. Large spawning ponds might be provided
at the sides of the main stream and connected with it by channels,

At Mill Creek in 1898 nests and adult fish were placed in the creek
as well as in the ponds. Of sixty nests in the ponds, twenty-two con-
tained eggs and two of these were productive. In the creek of twenty-
eight nests, twenty-six contained eggs and of these ten were productive.
The losses in the creek were due to floods but the results show that
the experiment of using running water for the breeding fish is worthy
of further trial. This plan might be readily tried at the station of
the Michigan Fish Commission at Drayton Plaing, under conditions
where floods and fluctuations in the temperature and turbidity of the
water are not to be expected. If running water cannot be had the
ponds used should be large with an abundance of deep water. The
more nearly the ponds approach a natural jake in size and depth, the
better are the results to be expected. In such ponds the fish have room
to move about and may be permitted to seek for themselves living food
introduced for their uge.

If hy the means here suggested or by other means the vigor of the
brood stock can be maintained it seems’ to the writer that all that can
be hoped for in the way of pond culture of the small-mouthed hass up
to the time of hatching wiil have been accomplished. The maximum
product at Mill Creek per pair of breeding fish was 3,000 in 1900.
If with a sufficiently vigorous brood stock this output can he had annu-
ally, the problem of producing small-mouthed Iry in large numbers is
one of providing large water areas and large numbers of breeding fish.

C. POND CULTURE OF LARGE-MOUTHED B;A.SS.

The cultivation of this species appears to be much simpler than with
the small-mouthed bass, so that in the present practice of the United
States Fish Commission, the breeding fish are merely placed in suitable
ponds and the fry seined out when about one and one-half inches long.*
The observations of the writer at Mill Creek are to the eflect that the
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adult fish are not seen to attack the fry until they have reached at
least’ this size. Toward the end of July when the fry are two inches or
more in length the adult fish way often be seen hunting them in the
shallow water of the breeding ponds. If the fry are to be raised beyond
an inch and a half it is advisable to transfer them to vearing ponds.
The output of 10,000 large-mouthed fry per pair of adult fish reached at
Mill Creek in 1903 indicates what may be accomplished with this f_ish
and indicates that more than half the eggs laid produce fry of this size.
The experience with this fish at Mill Creek is too limited to afford a
basis for any suggestions as to improvements in its culture, From the
habits of the fish and from the fact that success has more often followed
attempts to cultivate it in ponds than in the cage of the small-mouthed
hass, it would seem to be better adapted to pond culture. It may there-
fore he expected to yield better results at Mill Creek than the small-
mouthed bass, which on the other hand may be expected to do better
at the Drayton Plains station.

Ag-in the came of the small-mouthed bass, the large-mouthed taken
in different years and those from different localities should he kept in
separate ponds and a record kept.of deaths and of production per nest
and per pair of adult fish. In this way something may in time he
learned as to the effect of confinement on the fish,

D. WHAT SHOULD BE THE SIZE OF YOUNG BASS WHEN PLANTED?

Ag shown above (p. 31) fry of less than three-quarters of an ’inch are
not active in eseapil(llg) the)ir egemies and may readily be taken with a dip
net. As they grow larger and the time for the. dispersal of the school
approaches, they hecome more wary and immediately after dispersal of
the school the individual fry are exfremely active and wary. A movement
on shore or the approach of a hostile fish causes them at omce to flee
or take shelter. What may be called fear is thus strongly developed in
the young fry at the time the parent fish leaves' them and the schoo}s
disperse. It is better not to plant the fry until they have reached this
stage. They are then like adult fish except in color and in the propor-
tions of the hody. As they grow larger their protection from their
enemies is greater by reason of increase in size. We hav‘e no evidence
of a corresponding inerease in wariness, and to one watching the young
fish, those ofs two or three inches seem to be quite as wary as those of six

or eight.

VI.
SUMMARY OF FACTS CONCERNING BASS PROPAGATION,

1. Three methods of bass propagation have been tried—artificial fertil-
ization and hatching, pond culture and transference.

2. Artificial fertilization has heen found impracticable and has heen
abandoned. .

3. Pond culture is the method now almost universally employed and
has resulted in the following practices and devices:

* Letter to the writer from Mr, J, W, Titcombe in charge of the Fish Cultural Division of the U, 8.
Fish Commission,
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an annual output. - It should he made as large a part as possible of a
station’s work.

9. Transference of adult fish should he tried experimentally and
may be found to be feasible for certain regions or under certain circum-

stances.
Ann Arbor, ich., September, 1903
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The figures represent the developinental sfages of the small-mouthed
bq»ss. They_are reproductions of photographs made on non-halation plates
with a vertical camera. Fignres 1 to 15 were made with the microscope

with a Bausch and Lomb-Zeiss 3-in. Planar lens; Fig. 17 with a Bausch
and Lomb-Zeiss Unar lens,

) ] Figs. L to 12 represent the object seen b
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INTRODUCTORY REMARKS.

Edward D. Cope in 1864 and 5 published, in the Proc. Ac. Nat., Sei.
Phila., a “Partial Catalogue of the Cold Blooded Vertebrates of Mich-
igan,” in which he described the fishes sent to him by Prof. Miles from
the Flint Scientific Institute, the State Agricultural College and the
State Collection; he recorded sixty-three species within the State. Later,
in 1888, Charles H. Bollman published, in the Bull. U. 8. . C., a “Report
of the Tishes of Kalamazoo, Cathonn and Antrim Counties, Michigan,”
in which he recorded fifty-tbree species. Again, in 1893, Philip H.

- Kirsch, investigated the fauna of the Maumee River Basin, the result
of which he published in the Bull. U. 8. F. C. for that year; he recorded
fifty-two species of fish from Michigan. These three papers constitute the
only ichthyological records bearing directly npon the fish fauna of this

State.

Many papers, of various kinds, have been written that incidentally
touch upon Michigan fish, but these are so scattered as to be inaccessible
to one carrying on ichthyological investigations. Becanse of this the
writer has deemed it well to compile all the known records of our fish
fauna and publish a catalogne of Michigan fish that will adequately
represent all the work of the past besides being a stimulus to future
ichthyological investigations within the State.

In compiling the catalogue, Jordan and Evermann’s “Fishes of North
and Middle America,” together with their “Check List,” has been used
ag the basis of classification and synonymy. Thus the numbers of the

" families and species used are those of the “Check List,” while the nomen-
clature is that of the larger treatise. In arranging the data, in addition
to the actual Michigan records, the writer has andeavored to embody the
general distribution, as given by Jordan and Evermann’s “Fishes of
North and Middle America.” Throughout the catalogue, this treatise is
referred to hy the authors’ initials, J. & E., followed by the number of the
volnme and page.

In a compilation of this sort it is always an easy matter to make
mistakes in determining the synonymy and a great deal of thiz michief
is caused by ignorance of how this or that writer developed hig Synonyms.
For this reason there is given below the methods by which the synonymy
herein contained has been determined. I. The specific name followed by
- the name of the man who discovered the species was taken as of greatest
significance and was compared with the synonym in Jordan and Tver-
mann. If the same species was found therein the matter was considered
as settled. II. If not found, the papers of the author were reviewed
until a third synonym was found that was given in Jordan and Ever-
mann. ITI. Where the name of the discoverer was not given, but in
place a description of the species, the synonymy has been based upon the
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description. IV, With an ahsence of both name of discoverer and de-
scription the synonymy was judged from (a) order of mention of the
fish, (b) the localities given and {c} the mnature of hoth generic and
gpecific names,

The fishes of Michigan, as shown in this catalogue represent one hun.
dred twenty-six species, distrihuted among twenty-four families. The
largest family is that of Cypriridae, represented by thirty-five species,
The Biluridae and Catostomidae include nineteen, the Percidae eighteen,
the Salmonidae fourteen, the Centrarchidae ten, and the Cottidae five,
Of the remaining families the Lucidae and Poecilidae are represented hy
three species respeciively, the Petromyzontidae, Lepisostidae and Gas.
terostidae by two respectively, and the Acipenseridae, Amiidae, An.
guillidae, Hiodontidae, Dorosomatidae, Thymallidae, Umbridae, Per-
copsidae, Aphredoderidae, Atherinidae, Serranidae, Sciaenidae and Gadi-
dae by a single species each.

It might prove interesting to compare the results obtained from Mich.
fgan with those for Ohio, Indiana and Illinois,

In his “Report on the FPigshes of Ohio,” published in the Geol. Survey
of Ohio, Vol. IV, 1882, D. 8. Jordan has recorded one hundred sixty-five
species, distributed among twenty-seven famiiies. Of these the Cyprinidae
is represented hy thirty-five species, the Percidae hy twenty-eight, the
Catostomidae by twenty-three, the Siluridae by fifteen, the Centrarchidae
by fourteen, the Salmonidae by eleven, and the Cottidae hy six. Of the
remaining families, the Acipenseridae, Lepisostidae, Lucidae and Poecili-
dae each include three species, the Petromyzontidae, Clupeidae, Hiodonti-
dae, Amblyopsidae, Serranidae and Gasterostidae each inciude two
species, while the Amiidae, Polyodontidae, Anguillidae, Dorosomatidae,
Percopsidae, Umbridae, Atherinidae, Aphredoderidae, Sciaenidae and
Gadidae include but one species respectively.

In the Geol. Rept. of Indiana for 1894, O. P. Hay has published his
paper on “The Lampreys and Fishes of Indiana.” This report includes
one hundred forty-nine Species, representing {wenty-siz families. Here,
also, the Cyprinidae is the largest family, containing thirty-two species.

The Percidae, Catostomidae, Centrarchidae, Riluridae, and Salmonidae -

contain respectively; twenty-eight, nineteen, fifteen, thirteen and seven
species. Of the remaining families, the Poecilidae contains four species,
the Lepisostidae and Lucidae are each represented by three, the Petromy-
zontidae, Acipenseridae, Hiodontidae, Gasterostidae, and Serranidae each
contain two, while the Polyodontidae, Amiidae, Clupeidae Dorsomatidae,
Amblyopsidae, Umhridae, Atherinidae, Aphredoderidae and Sciaenidae
include but one species each,

8. A. Forbes, in his “Catalogue of the Native Fishes of Illinois,” pub-
lished in the Rept. Ill. State Tish Com., 1886, records one hundred
thirty-two species, distributed among twenty-seven families. The largest
family, that of Percidae, containg thirty-eight epecies. The next largest
family, Cyprinidae, is represented by thirty-three species, the Centrarchi-
dae includes seventeen species, the Catostomidae thirteen, the Hiluridae
twelve and the Poecilidae four. Of the remaining families three species
are included in the Lepisostidae, Salmonidae, Poecilidae, and Lucidae,
two in the Petromyzontidae, Acipenseridae, Hiodontidae, and Serranidae,
while hut one is incuded in the Polyodontidae, Amiidae, Clupeidae, Doros-
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atidae, Percopsidae, Amhlyopsidae, Umbridae, Atherinidae Ga_lsterosh-
ggie,tfngilillidael,) Aphl”edoderidae, Sciaeni'dag, Cottidae and Gadidae.

The author desires to acknowledge his indehtedness to Prof.. Jat::ob
Reighard and Mr. Chas. C. Adams for valuable suggestions and assist-
ance in the preparation of this catalogue, and to Dr. David 8, Jordan
for his kind criticism of the same. Thanks are also due Dr. Barton A.
Bean for the use of material in the U. 8. Nat. Mus,, and to0 Dr. Hugh
M. Smith for use of the UJ. 8. F. C. records.
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CATALOGUE OF MICHIGAN FISH.
I.
Family IV. Petromyzontidae. {The Lampreys.)

(9) ICH’I‘HYOMYZO){ CONCOLOR (Kirtland). Silvery Lamprey
grgii %aize.s 1£d tDP]I]JeP Mississippi valley—(J & E-I11) )
res flies—Ilast—Evermann—RBull, . — '
Recorded in Michigan. " U 8 B €001, 05
Petromyzon concolor {Kirt) Bollman. B
010} I - Bull. U. 8. F. C. 1888, 22
Ic}}’fﬁl}doer Creelr ( ouet speciinen clinging to dead Catostomus te’res)l
romyzou argentins. Cope Proc. Ae. Nat. 1. i .
P %76, Michigan (ne locality given). Sl Phita. 1864,
etromyzon argentins—Recorded in U. 8. Nat "ashi
I h.—Eeorse, Mi%h. Nat. Mus. at YWashington
chthyomyzon concolor—Has heen collected f i i
3 o« as Dbee : romn Detroit River
Belle Isle Nov, 17, 1903. Now in University of Michigan I\-Ilzsfem?:

(15) LAMPETRA WILDERT (Ga
A age}. Small Black L el
greaf %ﬂ%ies a}id Upper Miss. vaI]eyL—(J & E~I-;3) ey
sreat Lales—IList—TEvermann— l
Recorded in Michigan. . P TS TG0, 95
Lampetra wilderi. Young and Cole. Ame
‘ . r. Nat. 1900—Vol. 3 .
Eoney Creek_. T.mbutary of Huron River west of Ann Arbor 45‘/{?313
ampetra w11de1*1—~—‘0011ected from Grand Rapids by G. Sonejs Maj;
;55,[0111298 é frc])lm tributary of Huron River at Dixhoro; and’from
Michi}g anl.ee west of Ann Arbor. Specimen now in University of
Ammocoetes wilderi—Recorded b Bryant Wallk i i
Marquette Co., August 14, 1905:7. an nier from Pine River,

Family XXXTI Acipenseridae. {The Sturgeons.)

(152) .A(.}II.’EI_\TSER RUBICUNDUS. Le Sueur. Lake Sturgeon
thlssrtssiplln valIlJe.yjE GEeat Lakes and northward—(J & E-I-lOGj
. reat Lakes—List—Evermann—BRull. T, ) .
Recorded in Michigan, o U S R 01901, 95
Acipenser rubicundus—Dumeril—Hist.—Po; i
Aigan (1o Tocatity siven) —Poisge II—~—-1870—ﬁ162 Mich-
tipenser rubicundus—Jordan. Bull T
et Tubia ull. T. 8. F. C. 1885—191, Mar-
Acipenser rubicundus. Goode. Fisher i
. ¥ Industries of U. 8. Sect, I
1884, 661—Kalamazoo River at i " Benton
A]_Iarﬂor, Greon oy ver at Saugatuck, Pier Cove, Benton
cipenser rubicundus. Milner. U. 8. T C. Repor
Eecorse, Detroit River, west end of Lake Erie.epmt’ 18728, T

Aci - . X
ﬁfi?:llll?er Strange Bmithsonian. Report, 1854, 283, Beaver Isle,
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Family XXXII Lepisosteidae, (The Gar Piles.)

(155) LEPISOSTEUS OSSEUS. (Linnaeus.) ZLong Nosed Gar.
Great Lakes and Rivers of U. 8. from Ver. to Rio Grande. (J & E-I-
109.)
Great Lakes—Iist—Iivermann—1J. 8. F. C.—Bull.—1901, 93.

Recorded in Michigan.
Lepisosteus osseus. (Lin.)—Bean. Proc. U. 8. Nat. Mns. Vol. IIT—

1880, 113. Detroit, Mich.
Lepisosteus ossens. (Lin.) Kirsch. Bull. U. 8. E. C. XIV, 1893, 327.
Devils. Lake at Manitou Beach.

(156) LEPISOSTEUS PLATOSTOMUS. Rafinesque. Short Nosed
Gar.
Great Lakes and Rivers of South and West—less abundant. (J &
B-I110.)
Great Lakes—List-Evermann—DBnll, TU. 8. F. C.—1901, 95.
Recorded in Michigan,
Lepidosteus oculatus. Winchell—Proc. Ac. Nat. Sci, Phila. 1864,
183. Huron River.
Lepidosteus platostomus—PBollman. Bull. U. 8. F. C,, 1888, 221.
Long and Austin Lales.
Lepidosteus hnronensis—Cope—Proc. Ac. Nat. Sci., Phila., 1864, 2786.
Saginaw Bay and Duck Lake, Calboun Co.

Family XXXIII Amiidae. (The Bowfins.)

(159) AMIA CALVA. Linnaeus. Dogfish. _
Great Lakes and sluggish waters from Minn. to Vir, Fla. and Tex,
{J & B-I-113.)
Great Lakes—List—Evermann—Bull. U. 8, F, C.—1801, 95.

Recorded in Michigan. .
Ania occidentalis—DeKay, New York Fauna: Fishes, 1842, 269.

8t. Mary’'s River, Mich.

Amia calva. Bollman—Bull. U. 8. F. C.—1888, 221. Long and
Anstin Lakes.

Amia calva. New York State Museum Rept. 1870, 40. Detroit.

Amia calva, Kirsch. Bull TU. 8. F. C.-1893, 327. Tiffin River.
at Manitou-Beach. This fish hag been obtained by Prof. Reighard
from the Huron River, east of Ann Arbor.

Family XXXIV. Siluridae. (The Catfishes.)®

(215) ICTALURUS PUNCTATUS. (Rafinesque.) Channel Cat.
’ Rivers of the Great. Lakés and Miss. Valley to Gulf of Mex. (J & B-
1-134.) : :
Great. Lakes—List—Evermann—Bull. U. 8. F. C.—1901, 95."
Recorded in Michigan. .
Ictalurns gracilis {Gill.)—Cope. Proc. Ac. Nat. Sci. Phila. 1864, 276.
Michigan (locality not given).-
Ichthaelurus punctatus (Raf.) Bean, Proc. U. 8. Nat. Mus. 1880,
111. Michigan {locality not given).
Ictalurus punctatus. Recorded by .U.- 8. P. C. at. Washington.
Sandusky Bay. ‘ :
23
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(221) AMETURUS CATUS, (Linnaeus,) White (at.
DPelaware River to Tex, (J & B-T-138,)
Recorded in Michigan.
Ameiurus catus. Collected by A. Jenkins from Plumb Creek, Monroe
Co., Mich. Now in the University of Michigan Museum.

(224) AMEIURUS NATALIS. (Le Sueur.) Yellow Cat.
Great Lake Region to Vir, and Tex. (J & E-1-139.)
Great Lakes—List—Evermann, Bull. U. 8. F. . 1901, 95,
Recorded in Michigan.

Ameinrus cupreus—Cope. Proc. Ac. Nat, Soi. Phila. 1846, 276.
Oakland Co.

Amejurus natalis {Le 8.) Kirsch. Byl U 8 P C 1893, 327,
Tiffin River at Manitou Beach. C

(225) AMEIURUS VULGARIS. (Thompson, ) i
Vir. to Minn. and 111, chiefly northward. (J & BB-1-140.) H
Great Lakes—TList— Fvermann. Bull T, 8. F, C. 190, 95.

Recorded in Michigan,

Pimelodus dekayi Gird. Cope. Proc. Ac. Nat. Sci, Phila. 1864, 27s.
Michigan (no locality given),

(228) AMEIURUS NEBULORUS, (Le Sueur.) Commeon Bulthead.

Great Lakes, Ohie Valley, east to Me. and southwest to Tex. (J & BE-
1.140.) .

Great Lakes——List—ﬁEvermann——Bull. U. 8. F.C, 1901, 95,

Recorded in Michigan,

Ameiurus nebulosus {Le 8.) Bollman. Bull U, 8. F. C. 1888, 291,
Long, Austin, Indian, Gourdneck, Rawson, Goguag, Barnum, St
Mary’s, Upper and Lower Brace and Lyon Lakes; Kalamazoo
River.

Ameiurns nebulosus, In U. of M. Museum, from Huron River at
Ann Arbor.

(227) AMEIURUS MELAS, (Rafinesque.) RBlack Bullhead,
N, New York to Kansag and Tex., abundant. (J &BT141)
Great Lakes—List-Evermann, Bull. U. 8. F. Q, 1901, 95.

Recordeqd in Michigan,

Ameiurus melag (Raf.) Kirsch. Bull. U. g, F. C. 1893, 327, Tiffin
River and St. Joseph River at Hudson, '

{231) NOTURUS FLAVUS, (Rafinesque.) Stoné Cat.
Great Lake region, west and south to Wyo., Mont, and Tex, (J & B-
1-144.) :
Great Lakes--List—Evermann, Ball, U,'8. F. C. 1901, 95,
Recorded in Michigan. :
Noturus flavus (Raf.}) Bollman. Bull, TJ. 8. F. C. 1888, 921, Kala-
- mazoo River at Battle Creelr (ome specimen guarding progeny
under stone).
Noturus flavus. Cope. Proc. Ac. Nat., Sci. Phila. 1864, 277, Swartz
Creek, Genesee Co, ’

» Noturus flavus (Raf.) Kirsch, Bull. . 8. B’ C. 1893, 327. st
Joseph River at Hudson, :
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(232) SCHILBEODES GYRINUS. {Mitchell.)
8 %—Iud(éon River and west throughout entire Miss. Valley. (J & E-I-
146. .
Great )Lakes—List——Evermann. Bull. U. 8. F. C. 1901, 95.

ded in Michigan.
Reco;{To(icm‘us gW’riEus (Mitch.}) Kirsch. Bull. U. 8. F. . 1893, 328.

Tiffin River at Maniteu Beach.

236) SCHILBEODES EXILES. (Nelson.)
{ %/_[iss. to Mo. and Kan. (J & E-1-147.)

rded in Michigan. )
Recoll\TO(‘zcurl?s exi!esg(Nelso-n}. Ifirsch. Bull U. 8. F. C. 1893, 327. Tiffin

River at Manitou Beach,

‘(240) SCHILBEODES MIURUS. (Jordan.)

Miss. valley and tributaries of Lake Michigan, southward to Louisi-
ana. (J & E-1-148.)
Great Lzl(kes—List@Evermann. Bull. T. 8. F. C. 1901, 95.
orded in Michigan.
Hee Iilo-tumrlls miurgus (Jordan) Kirsch, Bull. U. 8. F. C. 1893, 327.
Tiffin River at Maniton Beach and Hudson.

Family XXXVI. C(Catostomidae. (The Suckers.)

(276) CARPIODES .THOMPSONI. Agassiz. .Lake Carp.
Great Lakes region—abundant. (J & E-I1.167.) o
Great Lakes—IList—Evermann—Bull. U, 8. F. . 1901, 95.
in Michigan. )
Recogaiif‘gii)l(liel\g]selgue (Cope). Cope. Proc. Amer. Phil. Soc. 1870, 481
" Root River. )
Cargiodes thompsoni (Ag.) %ope. Proc. Amer. Phil. Soc. 1870, 481.
Lake George and Saginaw Bay. ) . _
Cargioedes th%mp-soni {Ag.} Cope. Proc. Ac. Nat, 8ci. Phila, 1864, 285,
Saginaw Bay.

A R I et
gi‘iﬁ’?%kes—List—mEvermann—Bull. U. 8. F. C. 1901, 95. .
Recoégigsiﬁmhiisc%(iiag?;ostris (L(_a 8.} Jordan—Bull. U. &, Na‘t.'Mus. 1878
Cotomtoman 7;(a{ﬁ§:§:; leSIt?;ige—Smithsbnian Report, 1854, 286.
Ga]tggst‘:)erll;uI:liz.?stomu%gggcgsﬂ?d by U. 8 F. G, at Washir?gton.
ggtngstli}-lﬁfg ;Erm]'iTRecorded in U. 8. Nat. Mus. at Washington.
Grand Junction.

: ] Sucker.
ATOSTOMUS COMMERSONII. (Lacepede.) Common
(300()Qucebec and ‘Great Lales to Mont., Col., Mo. and Ga. ’(J & E-I-178.)
Great Lakes—List—Evermann—Rull. U, 8. F. C. 1901, 95.
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Recorded in Michigan.

Catostomus teres (Mitch.) Bollman. Bull. T. 8. F. ¢, 1888, 221.
Indian, Rawson, Goguac, 8t. Mary’s, Barnum, Paynes, Upper and
Lower Brace and Torch Lakes, Kalamazoo River.

Catostomus teres (Mitch.) Jordan. Bull. U. S. Nat. Mus. 1878—-X11,
169 and 70. Port Huron, Ecorse aud Muron River.

Catostomus commersonii {Lac.) Bean. Proc., U. 8. Nat. Mus, 1880—
ITI, 110. Detroit River and Ecorse.

Catostomns commersonii. Coll. by Jacoh Reighard, 5, 10, 03, from
Mill Creek, Kent Co., Mich. In T. of M. Museum; also Coll. by
E. L. Michael, 11, 16, '03, from Belle Tsle.

Catostomus teres (Miteh.) Jordan. Bull, U. & F. C. 1885, 191.
Lake Superior and Sault §t. Marie.

Catostomus teres (Miteh.) Kirsch. Bull. U. & F. ¢, 1893, 328.
Tiffin River and $t. Joseph River at Hudson. .

Catostomus (Suckers) Strange—Smithsonian Report, 1854, 288.
Beaver Isles.

Catostomns commersonii (Lac.). Recorded by U. 8. F. C. at Wagh-
ington. Sand Beach, Saginaw Bay and Caseville.

Catostomus teres, Recorded in U. 8. Nat. Mus. at Washington.
Ecorse and Norihville.

(304) CATOSTOMUS NIGRICANS. Le Sueur. Stone Roller
N. Y. to Mign.,, Kan., Ark. and Carolinas. (J & E-I-181.)
Great Lakes—List—Evermann—Bull. U. 8. F. . 1901, 95,
Recorded in Michigan,
. Catostomus nigricans. Le S.—Bollman. Bull. U. §. F. C. 1888, 222,
Kalamazoo River—common. :
Hylomyzon nigricans. Cope. Proc. Ac. Nat. Seci. Phila, 1864, 285.
Grosse Isle.

Catostomus nigricans., Jordan. Bnll. U, §, Nat. Mus. 1878, XTIT, 164.

Ecorse,

Catostomus nigrieans. . Bean. Bull. U. 8. Nat. Mus. 1884, XXVII,
478. Ecorse,

Catostomus nigricans. Jordan. Bull. U, & F. . 1885, 191. Sauilt
Ste. Marie.

Catostomus nigricans. Kirsch. Bull. U. 8. F. C. 1893, 328. Tiffin
and St. Joseph Rivers at Hndson and Devil Lake at Manitou
Beach. o ) .

Catostomus nigricans. Recorded in U. S, Nat. Mus, at Washington
from Ecorse.

(313a) ERIMYZON SUCETTA OBLONGUS! {Mitchell.)
Great Lake region to Me. and Dakotas, south to Va., Ind. and Tex.
(4 & E-I.186.) :
Great Lakes—List—FEvermann—Bull. U. 8. F. . 1901, 95.
Recorded in Michigan. )
Erimyzon sucetta (Lac.) Jordan. Bull, U. S. Nat. Mus, 1878, XII,
147, Detroit. '
Erimyzon sucetta oblongus. Bollman. Bull. U. 8. . C. 1888, 222.
Long, Austin, Rawson, Howard, Barnum and St. Mary’s Lakes.
Erimyzon oblongus. Recorded in U. §. Nat. Mus. at Washington.
Detroit River, '
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(314) MINYTREMA MELANOPS. (Rafinesque.) Spotied Sucier.
Great Lake region to N. Car. and west to Tex. (J & E-1-187.)
Great Lakes—List—Evermann—Bull. U. 8. F. C. 1901, 95.

Recorded in Michigan. ] .
‘Minytrema melanops. (Raf.) Kirsch. Bull. U. 8. F. C. 1893, 328.

St. Joseph River at Hudson.

-(316) MOXOSTOMA ANISURUM. (Rafinesque.) White nosed sucker.

Ohio River and Great Lake region. (J & E-1-190.) 5
Great Lakes—List—Evermann—Bull. U. 8. F. C. 1901, 95.
Recorded in Michigan. _ _
Myostoma. carpio. (Jordan & Wal.) Jordan, Bull. U. 8. Nat. Mus.
X11, 119. Alpena and Lake Huron.

(325) MOXOSTOMA AUREOLUM. (Le Sueur.) Conunon Redhorse.
Lake Ontario and Michigan to Ark. and Ga. (J & E-1-192.)
Great Lakes—List—Evermann—Bull. U. 8. F. C. 1901, 95.
Recorded in Michigan. ) )
Ptychostomus aurcolus. (Le dSC)4 Co-p% 1]E’rcoc. Ac. Nat. Sci, Phila.
1864, 285, Saginaw Bay and Grosse Isle. . . )
Ptycho,-stomus aureolus, (Le S.)B Cope. Proc. Amer. Phil. Soc, 1870,
X1, 2nd series 476. Saginaw Bay. ' .
Moxo,stoma. aurcolum. Recorded by U. 8. . C. at Washington from
Saginaw Bay and Caseville. 7
Moxt?stoma auﬁ-eolum. Recorded in U, 8. Nat. Mus. from Ecorse.
Moxostoma aureolmn. In U. of M. Museum. Coll. by E. L. Michael,

11, 16, *03, from Belle Isle.

(335) PLACOPHARYNX DUQUESNII. (Le Sueur.)
Mich. to Tenn., Ga. and Ark. (J & E-T-198.)
Recorded in Michigan. . )
Moxzostoma duguesnii. (Le 8.) Bollman. Bull. U. 8. F. C. 1888, 222.
Lower Brace Lake and Kalamazoo River at Battle Oreek and
Marshall.
Placopharynx carinatus. Cope.—Jordan. Bull. U. 8. Nat. Mus. 1878,
XII, 109. Detroit River.
'Moxos’toma macrolepidotum. Kirsch. Bull. U. 8 F. G 1893,_328.
Devils Lake at Manitou Beach: Tiffin and St. Joseph Rivers
at Hudson. .
Mryostoma macrolepidota. Recorded in U. 8. Nat. Mus. af Wash-
ington. Ecorse. .
Plac%pharynx carinatus. Recorded in U, 8. Nat. Mus, at Washing-
ton. Detroit River.

Family XXXVII. Cyprinidae. (The Minnows.)
(339) CAMPOSTOMA ANOMALUM. (Rafinesque.) Steel bgcled Chub.

Cen. N. Y. to Tenn., Wyo. and Texas. (J & E-1-206.)
Great LakesﬁList—’Evermann_Bull. U. 8. F. C. 1901, 95.




12 SIXTEENTH REPORT—STATE TISHERIES,

Recorded in Michigan.

Campostoma callipteryx. Cope. Proc. Ac. Nat. Sci. Phila. 1964, 284,

Flint River.

Campostoma mormyrus, Cope. Proc. Ae. Nat. Sci, Phila 1864, 284
. ’ .

Bruce, Macomb Co.

Campostoma gobionum. Cope. Pros. Ac. Nat. Sci. Phil. 1364, 284

Bruce and Grosse Isle.
mormyrus,
Campostoma— callipteryx. Cope. Cypr. Penn. 1869 ?:95
' . gobionum. ’ .
o Flint tRlverdm}nd waters tlowing into Lake §t. Clair.
ampostoma dubium. (Kirt) Cope. Cypr
Tonephs Ry { ‘) pe. Cypr. Penn. 1869, 396. &t
Campostoma anomalum {Raf.) Ilirsch. Bull U
fum. (Raf. . - 0. B F. C. 1893, 328
8t. Joseph and Tiffin River at H : i . .
o peeph (S udson and Devils Lake at Man-

Campostoma anomalum. Coll. by ighay ’
ostoma. - by Jacob Reighard, 5, 24, ’03, from

345 CH A SRY N D
( .) DQCI:.OSOMUS ERYTHROGASTER. (Rafinesque.) Red-bellied
8hio, Mich. to Towa. (J & E-1-209.)
reat Lakes— List—Fyvermann—
Recorded in Mignian mann—DBull. U. 8. F, C. 1901, 95.
Leuciscus erythrogaster. Gunthep 4 ichi
oentits g g unther’s Cat, VII, 248, Michigan {no

Chrosomus erythrogaster. (o 3
. pe, Cypr. Penn. 1869, 391.
Co., from waters flowing into I’Jake pSt. Clair, ) 304 Macomb

(345a) CHROSOMUS ERYTHROGASTER EOS, Cope
_Susquehanna River. (J & E-1-210.) '
Recorded in Michigan, ‘
Chrosomus eos. Cope. Proc. Ac. Nat. Sci i
Hudson and streams of Lake Erie. - .Plnla. 1804, 281 New

(353]):)5IYB(§)§NATHUS NUCHALE. Agassiz.  Silvery Minnow

.an y i |

] E~I~213.)euse River to Upper Mo. River and to Ga. and Tex. (J &
Great Lakes—List—Evermann— Byl

Recorded in Muchiern ull. U. 8. F. C. 1901, 95.

Hyhognatlhius nuchale. Cope. Proc. Ac. Nat i i
Grogse Isle, Detroit River, St el Phila. 1854, 284,

(362) PIMEPHALE!S PROMELAS. Rafinesque. Fathead.
gaket(_‘illmlmpla}? to Dak., Kent and Rio Grande, (J & E-I-217))
reat Lakes—List—DEvermann—Bu]lL 1. .

Recorded ig Michigan, v us 1901’- o
Pimephales milesii Cope. Proc. Ac. Na i i
. . . . Nat, .
Grosse Isle, Detroit River. Sel. Phila. 1664, 282,

Pimephales promelas. Raf. Cope, Pr J i i :
Vietmity o Tastis. p oc. Ac. Nat. Sci. Phila. 1864, 282,
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Pimephales promelas. Raf, Kirsch. Bull. U. 8. F. C, 1893, 328.
Tiffin: River at Hudson.

Pimephales milesii. Gunther’s Cat, VII, 181. Grosse Isle, Detroit
River.

(363) PIMEPHALES NOTATUS. (Raflnesque.) Rlunt nosed minnoio.
Quebec to Del., Ky., Ala., Ark. and Dakotas. (J & E-1-218.)
Great Lakes—List—Evermanu—Buil. U. 8. F. C. 1801, 95.
Recorded in Michigan. :
Pimephales notatus. Bollman. DBnil. U. 8. F. C. 1888, 222. All
waters in Kalamazoo, Calkoun and Antrim Counties.
Hyborynchus notatus. (Raf.) Cope, Cypr. Penn, 1869, 392. Mich-
igan (mno loecality given).
Hybopsis haematurus. Cope. Cypr. Penn. 1869, 382. St. Joseph
River.
Hyborynchus notatus. Cope. Proc. Ac, Nat. Sci. Phila. 1864, 282.
Grosse Isle, Detroit River.
Pimephales notatus. (Raf.) Kirsch. Bull. U. 8. F. C. 1893, 328.
Tiffin and §t. Joseph River at ITudson.
Leuciscus haematurus. Génther’s Cat, VIY, 259.
Fimephales notatus. Meel. TField Columbian Mus. Publ. Zool. Series
I1T, No. 7, 1902, 134. Sault Ste. Marie.
Pimephales notatus. In U. of M. Museum from Mill Creek, 5, 24, *03.

(367) SEMOTILUS CORPORALIS (Mitcheil.) Silver Chub.
Abundant from St. Lawrence to the James, east of the Alleghanies.
Found not west of Alleghanies. (J & I-1-221.)

Recorded in Michigan.
Semotilus rhotheus. Cope. Proc. Ac. Nat. Sci. Phila. 1864, 277.

Michigan (no locality given).
Semotilus corporalis. Recorded in U. 8. Nat. Mus. at Washington.
Northville and Port Huron.

(368) SEMOTILUS ATROMACULATUS. (Mitchell) Horned Dace.

Maine to Mo.—abundant. (J & B-1-222.)

Recorded in Michigan.

Semotilus atromaculatus. - (Mitch.) Bollman. Bull. U. 8. F. C. 1888,
222, Howard Lake, Austin Creek and Kalamazoo River.

HBemotilus corporalis. (Put.) Cope. Proc. Ac. Nat. Sci. Phila. 1864,
277. New Hudson, Calhoun Co.; Swartz Creek, Genesee Co., and
Grosse Isle. -

Semotilus atromaculatus. (Mitch.) Xirsch. Bull. U. 8. F. C. 1893,
329, Tiffin and St. Jeseph Rivers at Hudson and Tiffin River-at
Manitou Beach.

Semotilns atromaculatus. Coll. by Jacob Reighard, 6, 1, 703, from

Mill Creck,

{301) LEUCISCUS ELONGATUS. (Kirtland.) Red-sided shiner.
Great Lakes and Upper Mississippi valley. (J & E-1-240.)
Great Lakes-—List—Evermann—Bull. U. §, F. C, 1501, 95,

Recorded in Michigan. .
Squalus priger. Cope. Proe. Ac. Nat. Sci. Phila. 1864, 280. Mich-

igan (no locality given}.-
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(393) LEUCISCUS NEOGAREUS. {Cope.}
Mississippi valley and neighboring waters. (J & E-1-241.)
Great Lakes—List—Evermann—Bull. U, 8. . C. 1901, 95.
Recorded in Michigan. .
Phoxinus neogaeus. Cope, Cope. Cypr. Penn. 1869, 375. New Hud-
son, Livingston Co.
Phoxinus neogaeuns. Cope. Giinther's Cat, VII, 247, New Hudson,
Livingston Co.

{410) ABRAMIS CRYSOLEUCAS. {Mitchell) GQolden Shiner.
Nova Scotia and Md. to Dak, and Texas, (J & E-1-250)
Great Lakes—List—Evermann—Rull, U. 8. F. C. 1901, 95,
Recorded in Michigan.
Notemigonus crysoleuncas. (Mitch.) Bollman. Bull. U. &. F. C. 1888,
222. Long and Lyon Lakes—not common,
Plargyrus americanus. Cope. Proc. Ac, Nat. Sci, Phila. 1864, 281,
Baginaw Bay and Grosse Isle, Detroit, River.
Notemigonus erysoleucas. Recorded in U, 8. Nat. Mus. at Wash-
ington. Bay City and Grand Haven,

(414) CLIOLA VIGILAX. (Baird and Girard.)
Ohio to Georgia, Iowa and Texas. {J & E-1-253.)
Great Lakes—List—Evermann—RBull. 1. 8. F. C. 1901, 95.
Recorded in Michigan. .
Hybopsis tuditanus. (Cope.) Cope. Cypr. Penn. 1869, 381. Detroit
and St. Joseph Rivers. ]
Leuciscus tuditanus. Ginther’s Cat, VII, 259. Detroit River.

(420) NOTROPTS CAYUGA. Meek. . :
Cayuga TLake and N. New York to Asgginiboja, South Dakota, Ne-
braska, Kansas and Arkansas. (J & E-1-260.)
Great Lakes—List—Tivermann—Bull, U. . F. C. 1901, 95,
Recorded in Michigan.
Notropis cayuga. Meek. Kirsch. Bull. U. 8. F. C. 1893, 328. Devils
Lake at Manitou Beach.
Notropis cayuga. Meek. Meek. Tield Columbian Mus, Publ. Zool.
Series IT1, No. 7, 1902, 134. Sault Ste. Marie.
{421) NOTROPIS HETERODON, (Cope.) '
New York to Michigan and Kansas—common., {J & E-1-261.)
Great Lakes—List—Evermann—DBull. U, &, F. C, 1901, 95.
Recorded in Michigan. : :
Alburnops heterodon. (Cope.) Cope. Proc. Ac. Nat. Sci. Phila. 1864,
281. Lansing and Grosse Tsle; )
Notropis heterodon. (Cope.) Meek. Field Columbian Mus. Publ,
Zool. Series 11T, No. 7, 1902, 134. Sault Ste. Marie.

Leuciscus heterodon, Giinther’s Cat, VII, 261. Lansing and Grosse
Isle.

{422) NOTROPIS FRETENSIS. {Cope.)
~ Detroit River, Mich., (J & E-1-261.)
Great Lakes— List—Evermann—RBull. U. 8. F. C. 1901, 95.
Recorded in Michigan.

Hybopsis fretensis. Cope. Cypr. Penn. 1869, 382, Detroit River.
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23) NOTROPIS BLENXNIUS. (Girard.) .

(% 3%){110 and Michigan to Tennessee, Dakota and Kansas. (J..& E-1-262.)
“. Great Lakes—Lisi—Evermann—DBull, U. 8. F. €. 1901, 95. |
ec in Michigan. ' ' o i

Recoﬁ?l;ioégatliusigtramiens. Cope. Proc. Ac. Nat. Sci. Phila. 1864, 283.

Grosse Isle, Detroit, River.

95) NOTROPIS VOLUCELLUS. (Cope.)
“ S%Iil\clggau te Wisconsin and Northern Endlana. {J & E-1-263.)
Great Lakes—List—Bvermann—Bull. TU. 8, F. C, 1901, 95. _
ded in Michigan. ) ‘ g
Reco%[;boénathus %o-hlce]lus. Cope. Proc. Ac. Nat. Sci. Phila. 1864, 262,
sle, Detroit, River. .
Leﬁgfsscsifsl:o(laﬁcellus. ‘Giinther’s Cat, VIL, 260. Grosse Isle, Detroit

River,

(443) NOTROPIS HUDSONIUS. (De Witt, Clinton.) Spot-tailed
Dilitg;:gﬁhd Lake Superior to New York and South Carolina. (J &
0-1-269. i i
Gr]:at Lak)esﬁList—Evermann—-Bull. T. 8. F. C. 1901, 95.
- hican. ) ]
Reco&%(?cgog;s;\ﬁfd;goi?us. {De W.Cl) Bollman. Bull. U. 8. F. C. 1888, 222,
Long, Austin, Indian, Gourd Neck, Rawson, Ho'ward,' Clam Lakes.
Hybo-ps,is hudsonius. Cope. Proc. Ac. Nat. Sci. Phil, 1864, 279.
Tichigan (no locality given). ' :
N(?’g;gpig Irllu((Isonius. {De W. Cl) Ku‘sch.. Bull. U. 8. F. C. 1893,
329. Devils Lake and Tiffin River at Manitou Beach. o
Hybopsis hudsonius. Cope. Cypr. Penn. 1885, 386. Michigan (no
i iven). . ‘
N;(t):c?ll)]igylﬁgso;ius. Recorded in U . &, Nat. Mus. at Washington.
Ecorse, Port Huron and Detroit River.

{443a) NOTROPIS BUDSONIUS SELENE. (Jordan.)
Lake Superior. (J & E-T-269.) .

in Michigan. . .
Rewl%%?:iolf}lis selergle Jordan, Jordan. Bull. U. 8. F. C. 1888, 137,

Keweenaw Point, Lake Superior.

‘ ARUS. (Girard.) L
(443b) NOTROPIS HUDSONIUS AM
HL4S]D)el'.ngare and Potomac Rivers. (J & E-1-270.)

i ichi . . . K .
Rewﬁl;l?o;iiy ;ioi-%?:nus. Cope. Proc. Ae. Nat, Sci. Phila. 1864, 279.

Flint River at Flushing, Genesee, Co.

J OPIS WHIPPLII. (Girard.) Silver fin.
MG?Z}e}ngiB’New York to Minnesota, Alabama and Arkansas. (J & B-

1-278. - _
Great L;kes#List—Evermann—Bull. U. 8. F. C. 1901, 95.

24
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Recorded in Michigan. : .
Plotogenis spilopterus. Cope. Cypr. Penn. 1866, 378. St. Joseph
River in Southwestern Michigan
Notropis whipplii. (Gir'd.}) Xirsch, Bull. U. §. F. C. 1893, 329.
Devits Lake at Manitou Beach and St. Joseph River at Hudson.
Leuciscus spilopterus.  Giinther’s Cat, VII, 254. St Joseph River.

Notropis analostanus. Recorded in, T 8. Nat. Mus. at Washington.
Detroit River.

(471) NOTROPIS CORNUTTS. {Mitchell.) Red fin.
All small streams east of Rockies. {J & E-1-281.)
Great Lakes—List -Evermann—Bull, T. 8. F. C. 1901, 95.
Recorded in Michigan. . .
Alburnops plumbeolus. Cope. Proe. Ac. Nat. Sei. Phila, 1864, 282,
Flint River on branch of the Saginaw.
Hybopsis cornutus. Cope. Troc. Ac, Nat. Sci. Phila. 1864, 279.
Pine Lake, Emmet Co.; Bruce, Macomb Co., and Swartz Creelk,
Genesee Co,

Leuciscus cornutus. Ganther’s Cat, VII, 249. Flint River and Lake
LErie.

Notropis megalops. (Rat.} Kirsch. Bull. U. §, F. C. 1893, 329,
Tiffin and St. Joseph Rivers at Hudson and Tiffin River and Devilg
Lake at Manitou Beach.

Notropis cornutus. (Mitch.) Meek. Iield Columbian Mis. Publ.
Zool. Serieg ITI, No. 7, 1902, 134. Saul{ Ste. Marie.

Notropis megalops. (Raf.) Bollman. Bull. U. & F. (, 1888, 222,
Kalamazoo River at Battle Creek and Marshall.

Minnilus cornutns. Goode. U. &, ¥. C. Hist. Aquatie Animals, Sec-
tion I, 1884, 617. Mouths of small rivers emptying into Take
Michigan. .

Notropis cornutus, In U. of M, Musemn.
6, 10, 03, from Mill Oreek.

Notropis cornutus. Recorded in Ainerican Mus. at New York., Belle
Isle, Detroit River.

Luxitus cornutus. Record
Detroit and Port Huron,

Coll. by Jacol Reighard,

ed in U. 8. Nat. Mus. at Washington.

(471a) NOTROPIS CORNUTUS FRONTALIS. (Agassiz,)
Great Lakes, evetywhere aboundant in small brooks. (J & E1-283.)
Great Lakes—List—Evermann —Rull. U. 8. F, C. 1901, 95.
Recorded in Michigan.
Hypsilepis frontalis. {Ag.) Cope. Proc. Ac, Nat. Sei. Phila. 1864,
279. Monroe Co., Grosse Isle, Detroit River; Three Mile Lake and
Waterford, Oakland Co.; Schwarty Creek, Genesee Co.

(471b) NOTROPIS CORNUTUS CYANEUS. (Cope.)
N. Peninsnla of Michigan. (T & E-I-283.)
Great Lakes—List—Evermann—J-ull. U. 8. F. C. 1901, 95.
Recorded in Michigan. .
Hypsilepis cornutus cyaneus. Cope. Proec. Ac. Nat. Sci. Phila. 1867,
160. Montreal River, Keweenaw Point, Lake Superior.

SI.XTEENTH_ REPORT—STATE FISHERIES. 17

N OPIS ATHERINOIDES. Rafinesque. o
(499()}1’2'3Tﬁake region. Mississippi and Ohio valleys to Winnipeg.
J & E-1-293.) . B
Gl'((eat Lakes—List—Evermann—DBull. U. 8, T. C, 1901, 95.
d in Michigan. i N
Reco;{%e’cropis athergiuoides. Bollman. Bull. U. 8. F. C. 1888&%2]'1 Kala
mazoo River at Battle Creek, Spencer Creek aind Toch a F]:l. and
Alburpellus jacnlus. Cope. Cypr. Penn. 387, 8. Josep
ragiac Rivers. S
Al]l?l?:"nugsliubellus. (Ag.} Cope. Proc. Ac. Nat. Sci. Phila. 1864, 282,
Flint. ‘ )
Notropis atherinoides. Kirsch& Bull. U. 8. F. C. 1893, 329, Tiffin
-and 8t. Joseph Rivers at Hudson. T ‘
Leilllé(iiscus copili). Giinther’s Cat, VII, 255. Michigan (no locality
given). :

{ N PIS ARGE. (Cope.) ) )
woo}UprSEEY{-\?abash valley. Southern Michigan and Green River, Ky.
: J & E-1-284.)
G1'£:at‘Lakes—List—Evermann—Bull. U. 8. F. C. 1901, 95.
: in Michigan. )
Recof&%ﬂr?eli&s Agi'ge. Cope. Cypr. Penn. 388. Detroit or St. Joseph
River.

( ' irard.)
1{501) NOTROPIS DILECTUS. (Girard.)
' £0wer Ohio to Rio Grande. {J & E-1-294.)
d in Michigan. )
Reco%goirolpnis dilecgtus. Kirsch. Bull. U, 8. F. C. 1893, 329. Tlfﬁn and
8t. Joseph Rivers at Hudson,

{512¢) NOTROPIE UMBRATILUS LYTHRURUS. (Jordzb%:)

Olio valley and rivers of neighboring states. (J & E-1-300.)

Great Lakes—List—Evermann—X3ull. U. €. F. C. 1901, 95.

in Michigan. _ )

Reco]g];gsillrépis diglaemia. Cope. Proc. Ac. Nat. Sci. Phila. 1864, 279,

" also 1867, 156. Near Lansing. |

N(flts(?pis ardens. {Cope.) Kirsch: Bull. U. 8. F. C. 1833, 329.

Devils Lake at Manitou Beach and St. Joseph River at Hudson.

| (613) ERICYMBA BUCCATA. Cope.

Michigan and W. Pennsylvania to Kansas and W. Florida. (J~&
E-1-302.
Great Lak)es—List—Evermann—BulI. U. 8. F. C. 1901, 95.
ded in Michigan. ‘
Rew]%r‘iacyllnba bucgata. Kirsch. Bull. U. 8. F. C. 1893, 329. Tiffin lzlmd
St. Joseph Rivers at Yludson and Devils Lake at Manitou Beach.

(521) RHINICHTHYS CATARACTAE. (Cuvier and Valenciennes.)
Long nosed Dace. - )
New England to Virginia and Wisconsin, (J & E-I-306.)
Great Lakes—List—Evermann—Bull. U. 8, F. C. 1901, 95.
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Recorded iu Michigan,

Ehinichthys cataractac. (C. & V.) Meek. Field Co]ulmbian Mus.

Publ. Zool, Series I1I, No. 7, 135, Sault Sie, Marie.

Rhinichthys cataractae. Recorded in U. 8. Nat. Mus, at Washington
from Northville! :

(523) ROINICHTHYS ATRONASUS. (Mitchell.) Biack nosed Dace,
New England to Minnesota, Alabama and Virginia. (J & E-1-307.)
Great Lales-—List —Evermann — Ru]l. U. 8 F. C. 1901, 95,

Recorded in Michigan.

Rhinichthys atronasus, Kirsch. Bull. U. 8. 7. ¢ 1893, 329. s,
Joseph River at Fudson,

Rhinichthys atronasns, Meek. Tield Columbian Mus. Publ. Zool.
Series 1TI, No. 7, 1902, 135. Sault Ste. Marie, :
Rinjchthys atronasus, Recorded in U, 8. Nat. Mus. at Washington

from Hurou River.
Rhinichthys atronasus. Tn U. of M. Museum. Coll by Geo. Wagner,
5, 26, 700, from Pittsfield Junection,

(523b) RHINICHTHYS ATRONASUS LUNATUS. {Cope.)

Common in lakes and brooks of Michigan, Indiana, Wisconsin and
Minnesota. (J & I5-1-308.)
Great Lakes-ListHEvermann—Bull. U. 8. K. G 1901, 95,

Recorded in Michigan.

Rhinichthys atronasus lunatug. {Cope.) Bollman. Bull. U, 8. F.C.
1888, 222. Austin and Spencer Creeks, Clam angd Torch Lakes.

Rhinichthys lunatus. Cope. Proe. Ac. Nat. Sei. Phila. 1864, 278,
Grosse Igle. .

Rhinichthys lunatus. Cope. Journ. Ac. Nat. 8ci. IV, 2nd series, 228,
Michigan (no locality given).

Rhinichthys obtusns, Ginther’s ' Cat. VII, 190, Michigan (no
locality given).

(547) HYBOPSIS AMBLOPS. (Rafinesque.) Silper Chah,
New York to Iowa and Alabama., (J & E-1-321.)
Recorded in Michigan.

Hybopsis amblops. Kirsch. RBull. 1. S, F. C. 18983, 529. . Tiffin and
St. Joseph Rivers at Hudson, also Tiffin River at Manitou Beach,

(550) HYBOPSIS KENTUCKIENSIS, (Rafinesque.) Horney Chub.
Pennsylvania to Wyoming and Alabama, in large streams, J & BE-I-
322}

Great La.kes—List—E-vermann—Bul]. U. 8. F. C. 1901, 95,
Recorded in Michigan.

Qeratichthys cyclotis.  Cope. Proc, Ac. Nat. Sci. Phila, 1864, 278.

Grosse Isle, Waterford, Osakland Co., Clinton River and Bruce, -

Macomb Co.

Ceratichthys stigmaticus. Cope. Proc. Ae. Nat. Sci. Phila, 1864,
278. Michigan (no loeality given),

Hybopsis Lkentuckiensis, Bollman, Bull. U. 8. m, (. 1888, 229,
‘Kalamazoo River at Battle Creek and Marshall.
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i iensi irs 3, 329. Tiffin
rhopsis kentuckiensis. Kirsch. Bull. U. 8. F. C. 1'89 , j
H}an[gﬂss’!t. Joseph Rivers at Hudson, also Tiffin River at Maniton
Beach.
Nocomis biguttatus. Recorded in U. 8. Nat. Mus. Grosse Isle and
Huron River.

wﬁz}StSa?EEiﬁgslaﬁ;Ug?f II{Eiie (étfi)aeisilozl:)to the Adirondack region,
G1‘(eth&LE]-:{e-§)EBI.J)istmEVermann—Bnll. T. 8 F. C. 1901, 95.
Reco(l_‘}%i%siiﬁshiéig;%ﬁginius. Recorded in U. 8. Nat. Mus. Grand Isle,
Colllzls(i‘cilss u}:?reé‘slfﬁémius. Bean. Bull, U 8. Nat. Mus. 1884, 485,
Grand Isle, Lake Superior.

Family XLITI. Anguillidae. (The liels.)

; (8P Eel.
988) ANGUILLA CHRYSPA. Rafinesque. American
© i&tlantic Coast of 1. 8. from Maine to Mexico; south of Canada and
east of Rockies. (J & E-1-348.) N
Great Lakes—List-—Evermanu—DBull. U. &, . C. 1901, 95.
Recorded in Michigan. .
Anguilla, chrygypa. Bollman. Bull. U. 8. F. . 1888, 223. Gourd
Neck and Rawson Lalkes. _
Anguilla chrysypa. Xirsch. Bull. U. 8. F. C. 1893, 330. Tiffin
River and Pevil’s Lake at Manitou Beach, and all hnmediate
vicinities. Reported from Tiffin and St. Joseph. Rivers at Hudson.
Anguilla volgaris. Goode, T. 8. F. C. Hist. ‘Aqua.tlc Animals, Sect. I,
1884, 633. KEatom -Rapids and Ellchorn River.

Family LVIIT. Hicdontidae. (The Moon-Eyes.)

690) HIODON TERGISUS. Ie Sueur. Moon-Hye.
( z}l'eat Lakes and Mississippi valley. (J & E-I-418.)
Great Lakes—List—Evermann—Bull. U. 8. F. C. 1901, 95.

ded in Michigan. ) :
Remllf.[i?)doln tergisgs. Le §—Bean. Proc. U, 8. Nat, Mus. III, 1880, 107.

Ecorse, Mich. .
Hiodon t’ergisus. In U. of M. Museum. Coll. by E. I, Michael, 11,

16, ’03, from Belle Isle. _ .
Hiodon jcergisus;. Le 8. Recorded by U. B. F. C. at Washingten,

Sandusky Bay. .
Family LX. Dorosomatidae. (The Gizzard Shads.)

' ‘ : ) Hickory Shad.
DOROSOMA CEPEDIANUM. (Le Sueur.) Hickory ST
(ﬁggéa.pé Cod to City of Mexico, large streams of Mississippi valley.

Introduced inte Lake Erie and Michigan, landlocked from New
Jersey to Texas. (J & E-I-416.)
GreatyLakes—List—mEvermann—Bull. U. 8. F. C. 1901, 95.
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Recorded in Michigan.
Dorosoma eepedianum heterurum. Goode. Buli. U. 8. Nat. Mnps,
XIV, 58, Sarnia, Lake Huron. _
This is not a Michigan locality, but is so close to Michigan waters
as to justify its inclusion in this list,

Family LXIV. Salmonidae. (The Salwon.)

{777) COREGONUS QUADRILATERALIS. Richardson. Menominee
White Figh,
Lakes of New England and Great Lakes to Alaska. {J & BE-1-465.)
Great Lakes-—List—Evermann -Bull, U. 8. F. C. 1901, 95,
Recorded in Michigan.
Coregonus quadrilateralis. In . of M. Museun. Coll. by Richard.
son from Au Sable River.
Coregonus quagrilateralis. Rich. Bean. Bull. U. 8. Nat. Mus.
XXVII, 1884, 422. Mackinac Straits.
Coregonus quadrilateralis. Evermann and Smith, U. 8 F. C
‘Report, 1894, 297. Northville, Sault Ste. Marie, Mackinac Straits.
Coregonus quadrilateralis. Meek, Field Columbian Mus. Publ.
Zool. Series 111, 1902, No. 7, 135. Sault Ste. Marie.
Coregonus quadrilateralis. Recorded by U. 8. F. C. at Washington.
Thunder Bay, Lake Superior. '

{778) COREGONUS CLUPEIFORMIS. (Mitchell.} Comimon White
Fish, v .
Great Lakes and neighboring streams, (J & E-I.485.,)
Great Lalkes—List—Evermann—RBull. U. S. F. C. 1901, 95.
Recorded in Michigan.

Coregonus clupeiformis. Bollman. Tull. U, 8. F. C. 1888, 222. Torch
Lake. .

Salino clupeiformis. Mitchell. Amer. Monthly Mag. 1818, 321.
Sault Ste. Marie. :

Coregonus clpeiformis. Goode. Bull. U. 8. Nat. Mus, XIv, 57
Ecorse.

Coregonus clupeiformis. Bean. Bull. U. 8. Nat. Mus, XXVIL, 84,
422. Detroit River,

Coregonus clupeiformis. Jordan. Bull. U. & F. C. 1885, 191,
Marquette, Munising and Sault Ste. Marie.

Coregonus clupeiformis. Clarke. Bull. U. 8. F. ¢, 1886, 395.
Northville and Alpena,

Coregonus clupeiformis. Kirsch, Bull. U, 8. F. C. 1893, 330. West
end of Lake Erie. :

Coregonus clupeiformis. Everman and Smith. T. 8. F. C. Report,
1894, 299. Chaumont Bay, Three Mile Bay, Fox Isle and Point
Peninsula. ‘

Coregonus clupeiformis. Goode. U. 8, F. C. Hist. Aquatic Ani-
mals, 1884, 507, Thunder Bay, Sault Ste. Marie, Point Detour,
Ecorse, Detroit River, Green Bay, Grand Haven, Royal Isle and
neighboring points,
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regonus albus. (Le 8.) Milner. T. 8. F. . Report, 1872-3,
O04:5-%0. Sault Ste(. Mari()a, Detroit River, Torch Lake,‘ Grand Trav-
erse region, Thunder Bay Isles, Poil}t Detour, Baileys Harbor,
Door Isle, 8t. Clair River, Fort Gratiot and Ecorse.
. Coregonus (white fish) Strange. Smithsonian. Report, 1854, 285.
Beaver Isles,

(708) COREGONUS LABRADORICUR. Richardson. Labrador White-
sh.
7innd z Adi I ¢ E-1-466).
Winnipeg and Great Lakes to Adlron(}acls (J & E
Great Lakes—List—Evermann—Bull. U. 8. T. C. 1901, 95.
Recorded in Michigan. i
Coregonus labradoricus. Jordan. Bull. T. 8. F. C. 1885, 191.
Sault Ste Marie. . ]
Coregonus labradoricus. Evermann and Smith. U. 8. F. C. Report,
1894, 303. Hudson Bay and Ecorse. .
Coregonus labradoricus. Recorded by U. 8. IF. C. at “a_shmg'ton.
Straits of Mackinaw,

(782) ARGYROSOMURE ARTEDI. (Le Sueur.) Lmk(i Herring.

Great Lakes and neigbboring waters.—(J & IE-1-468). _

Great Lakes—List—Evermann—Bull. U. 8. F. C. 1901, 95.

Recorded in Michigan. :

Coregonus artedi. Bollman. Bull. U. 8. F. C. 1888, 222. Torch

"Lake and Traverse Bay. i

Argyrosomus artedi. Goode. Bull. U, 8. Nat. Mus. XIV, 57. Au
Sable River.

Argyrosomus artedi. Bean. Proc. U. 8. Nat Mus., 1880, IIL, 105.
Au Hable River.

Argyrosomus ‘artedi, Bean. Bull. U. 8. Nat. Mus., 1884, 423,
‘Hcorse.

Argyrosomus artedi—In T. of M. Museum. Collected by E. L.
Michael from Belle Isle, November 16, 1503.

Coregonus artedi. Jordan. Bull. U. 8§, F. C, 1885, 191, Marquette,
Munising and Sault Ste. Marie. )

Argyrosomus artedi. Evermwann and Smith. U. 8. F. C. Report,
1894, 308. Chaumone and Three Mile Bays, Grenadier, Strong
and Fox Isles, and St. Clair River. _

Argyrosomus hé.rengus. (Rich.} Milner. T. 8. F. C. RepOI_'t,
1872-3, 65. St. Clair River, Detroit River and Sault Ste. Marie.

Coregonus (herring) Strange, Smithsonian, Report, 1854, 286.-
Beaver Isles.

{782a) ARGYROSOMUS ARTEDI CISCO. dJordan.
Small Lakes of Indiana and Wisconsin.—(J & E-I-469).
Great Lakes—List—Evefmann—Bull. U. 8. F. C. 191, 95.

Recorded in Michigan,
Coregonus artedi cisco. Bollman. Bull. U. 8. F. C. 1888, 222,

Indian and Rawson Lakes.
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(783) ARGYROSOMUS HOYL. Gill Moon-Hye Cisco
Deep waters of Lake Michigan.—(J & E-I-469).
Great Lakes—List—Evermann—Bull, U. 8, F. ¢, 1901, g5
. C. , 96,

Recorded in Michigan, -
Argyrosomus hoyi.

Jordan. Geol. Rept. of Ind., 1874, 195, Lake

Michigan, Superiop and inland lakes of Michigan

(787) ARGYROSOMUS

PROGNATHUS. (H. M. Bmith.) Blooter,

Lakes Ontario, Michigan, Superior and entire Great Lake Bagj
- n.—-

(J & E-1-472).

Great Lakes—List—Evermann-—Rull. U. 8. F. C. 1901, 95
: , 95,

Recorded in Michigan.

Coregonus prognathus. H. M. Smi
g . . M. ith. Bull. U
A.Lake@. Ontario and Michigan, and at Pe?oskegjr. B 1594, 4.
ng‘yf{*osomus prognat]:ms. Recorded by U. 8. F.'G. at Waghi
ake Huron, 18 miles south of Detour, Mich., alse Devillélgitsolg'
. 7

- Lake Superior.

(788) ARGYROSOMUS

NIGRIPINNIS. Gill. Blue fin.

Deep waters of Lake Michi - t A
sota. (J & E-1.479)., lchigan and lakes of Wisconsin and Minne-

Great Lakes— List—
Recorded in Michigan.

Coregonus nigripinn

Grand Haven, '

Lvermann—Buil. U. &, T, O.. 1901, 95.

is, Bean. Bull. U. &, Nat. Mus,, 188{ 403,

Coregonus nigripinnis, Hay. Geol. Report of Indiana, 1894, 231
2 y &L

Grand Haven.

Argyrosomnus nigripinnis. Milner. U. S. T, C. Report, 1872-3, 35

Grand Haven.
Coregonus nigripinni
Grand Haven.

8. Recorded in T. 8. Nat. Mus. at Washington.

Argyrosomus nigripinnis, Ever i .
; : mann LRI O
To0u, 320" Garpinnis. Iy Ty :m and Smith, T, & W ¢, Report,

Coregonus pigripinnis.  Milner, U. 8. F. ¢, Report, 1872.3, 9. rang
350, 4, I

Traverse Bay.

Argyrosomus nigripinnis. Jord i
T Grand gripinn Ba.y.or an. Geol. Report of Indiana, 1874,

(789()} AI:(%YROSOMUS TULLIBEE. (Richardson.) Tullibee |
Grea akes—iLa!ke of the Woods and northward, (J & E-1473
reat Lakes——Llst——Evermann—Bull. U. 8. F, C. 1901, 95 )
X , 95.

Recorded in Michigan,
Coregonus tullibee,
Northville.

(789a) ARGYROSOMUS

Recorded in U. 8. Nat. Mus. at Washington.

TULLIBEE BISSELLL {Boliman.}

- 8mall lakes of Michigan (J&E
1 gan. : E-1-473,
Great Lakes_Llst—Evermann——Bul]. T} 8.F. C. 1901 95

Recorded in Michigan, .

Coregonus tullibee bisselli ‘ l ‘
Rooyenn and e bis LateSFollman. Buli. U. 8. F. C. 1888, 223.
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{799) SALMO IRRIDEUS. Gibbons. Rainbow Trout.
Mountain streams of Pacific Coast. (J & E-I-500.)

- Recorded in Michigan. (Introduced from MeCloud River, Cal.)

Salmo irridems. Clarke. Bull. U, 8. F. C. 1886, 398, Northville,
Mich.

Salmo irrideus. Meek. Field Columbian Mus. Publ. Zool. Series IIT,
No. 7, 1902, 136. 'Sault Ste. Marie.

{800) ORISTIVOMER NAMAYCUSH. (Walbaum.) Great Lake Trout.
Great Lake region and lakes of northern New York, New Hampshire
and Maine. Columbia and Frasier Rivers, north to Arctic Circle.
(J & E-I-505.}
Great Lakes—List—Everman—Bull. U. 8. F. C. 1901, 95,
Recorded in Michigan. ' :
Salvelinus namaycush. Bollman. Bull. U. 8. F. C. 1888, 223. Torch
Lake. '
Salmo amethystinus. Mitchell, Journ. Ac. Nat. Sci. Phila. 1818, 410.
Sault Ste. Marie.
Frutta namayeush. Cope. Proc. Ac. Nat. Sci. Phila.,, 1865, 80.
Baginaw Bay,
Salvelinus namaycush. Bean. Bull. U. 8. Nat. Mus., 1884, 426.
Mackinaw Straits. '
Salvelinus namaycush. Jordan. Bull U. 8. F. C., 1885, 191. Mar-
quette, Munising and Sault Ste. Marie.
Malvelinus namaycush. Clarke, Bull. T. 8. F. C,, 1886, 398. North-
viile. .
Salvelinus namaycush. Goode. U. 8. . C. Hist. Aquatic Animals,
Sect. I., 1884, 485, Green Bay, Grand Traverse Bay, Grand Haven,
Thunder Bay, Detour, Mackinaw, Huron Bay at L’Anse, Bete
Grise Bay, Port Gentre, Big Presque Isle, Laughing Tish Isle,
Sharp Point, and Sauk’s Head, St. Joseph, Port Huron, Beaver
Isle, ete.
Salmo namaycush. Miller. TU. 8. F. C. Report, 1872-3, 39. West
end of Lake Erie, Summer Isle, Lake Michigan, Detour, Lake
Huron, 8t. Joseph, Shoal Isle, Lake Superior, Grand Haven and
Mackinaw.

Salmo amethystus. Strange. Smithsonian Report, 1854. Beaver
Isles. ’ _
(800) CRISTIVOMER NAMAYCUSH SISCOWET. (Agassiz) Sis-
cowet, :

-

Lake Superior; abundant—(J & E-I-505.)
Recorded in Michigan. }
Salvelinus namayensh siscowet. Bean. Bull. U, 8, Nat. Mus., 1884,

. 427, " Straits of Mackinaw.

Salvelinus namaycush siscowet. Goode, U. 8. F. O. Hist. Aquatic
Animals, Sect. T, 1884, 496, Sault Ste Marie, Detroit, Royal Isle
and vicinities,

Salmo siscowet. Suckley. U. 8. F. C. Report, 1872-3, 157. Sault
Ste. Marie and Detroit.

Salmo miscowet. Strange. Smithsonian Report, 1854, 283. Beaver
Isles.

Cristivomer siscowet. Recorded by U. 8. F. C. at Washington.
Siscowet Lale, Royal Isle, Lake Superior. : :
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(801) SALVELINUS FONTINALIS (Mitchi
[ 8 y NTIX - (Mitchilll)  Birook Trogyt
DI%’?E& and EadElS%(‘atChﬁWﬂn to Labrador, Allezghanies Cﬁgzéﬁéoche
atawa and T g ; int i Test ¢
) o E’-I-506.)renc Bload‘, introdnced into Western streams._.
reat Lakes—List—Evermann—I3 7 5
Recogded in Michigan. vl T SOE €100, 95
alvelinus fontinalis. Rollman. Bull. U 1]
8, . . U8 F. . :
Sa?&e;mer zfmdt_Auistm Creeks, Rapid River and Torch Ij'll'leSSS" 28,
inug fontinalis, Goode. Bull. U V' : VT
) ?5. Bay Cion ull. T, 8. Nat. Mus., XVIIT, 1880,
alvelinus fontinalis. Jordan.” Bull. U. & F. C 5
h . + - - [ ) “ 4 XY 18 I v Ry ¥
Sq(%uelt_te, Diumsmg, Bault Ste. Marie and vicinity 55192, Mar.
ffvelinus fontinalis. Cls H bt 7
e arke. Bull, U. 8. F. C,, 1886, 397. XNorth-
Balvelinus foutinalis. Meek. Field C i
| alis. . olumbian Mus.
Series ITT, No. 7, 1902, 136. Sanlt Ste. Marie, Fubl. Zool,

Balvelinus fontinalis.—In U {. M i
Bromms fontinalis. . of M. Museum, Collected by Mitchel]

Family LXV. Thymallidae, (The Graylings.)

(SOGétTHYMALL]‘JS_ TRICOLOR. Cope. Michigan. Grayling.
;fia;?s ;deMlﬂngan, formerly abundant iu Au Sable River Jordan
1ver and other rivers of Southey i r ;
GI{eweii?naw, Micho (s E-I-EUISI.?H Peningula, Otter Creek near
reat Lakes—Iist—Evermann-— ¥
Recorded i Michionn nn—DBull. T. 8, F. C. 1901, 95.

Thymallus tricolor. i i
Ymaus Rivel(-).r Cope. Proc. Ac, Nat. Sci, Phila., 1865, 80,

Thymallus tricolor. Good Y
gt tric oode. Bull. U. 8. Nat. Mus, XIV, 58. Aqu

Ih;ma]lus tIchlOIA (loode BL]H - ;. ..QH .L'l{l]S. \ III .
. L [ t. Il X 3 lBSU

Ih;rﬂallus tIlCOIOIA BEHH. PI 0cC. U. S. ) t 3 1880 1 -
. N at. BIUS. ] III, 05

Thymallus tricolor. Bean. Bull | (X (
s tricolox n ull. U. 8. Nat. Mus,, XXVII, 1884, 423.

Thymall i ichi
given)?s tricolor. -‘Gunther’s Cat.,.VI, 201, Michigan {no locality
Thgm;\llus tricolo_l:. Gaode. U. 8. F. ¢. Hist, Aquatic Animals
Sect. I, 1884, 506 Muskegon and Manistee Rivers, Au Sable
r, Jordan River, Pine Lake, Great and Little Traverse Bays,

Chebo i g i i
b ygan River, Thunder .Bay, Rifle River, Grayling, Portage

Family XC. Umbridae. (The Mud Minnows.)

(938‘5]1%1)\/IBR{A 1\LI_IMI. (Kirtland.) Mud Afinnow.

ec to Minnesota, and south te Obkio River: Basi

Lakes. Rare in Ohio and Illivois—(J & E-I.s’24.)asm of Great
Great Lakes—List—Evermann—Bull, U. 8. F. C. 1901, 95.
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Recorded in Micbigau.
© Umbra limi. Bollman. Bull U. & F. C, 1888, 223. DBrook emptying
juto Howard Lalke, one specimen in Goguac Lake, three specimen
in Rapid River.
Melanura limi (Ag) Cope. Proe. Ac. Nat. Bei, Phila, 1865, T8.
Flint River, Grosse Isle, and Oakland Co,
Tmbra limi. Iirsch. Bull. U. 8. ¥. C, 1893, 330. Tiffin River at
Hudson and Manitou Beacho :
Umbra limi. Collected by R. H. Peitit from Ingham Co., now in
Agricultural College.
Umbra limi~—In U. of M. Museum. Collected by Geo. Wagner
May 26, 1900, from Pittsfield Junction.

Tamily XCI. Luciidae. (The Pikes.)

{941) LUCIUR VERMICULATUS. (Le Sueur.) Little Pickeral,
Mississippi valley and tributaries of Lake Erie, Michigan—(J &
E-1-627.) '
. 'Qreat Lakes—List—Evermann—Bull. U. 8. F. C, 1901, 95.
Recorded in Michigan. ) '
Lucius vermiculatus. Beollman. Bull. U. 8. F. C, 1888, 223. Raw-
gou and Goguac Lakes, and Wilder Creek.
Esox cypho. Cope. Proc. Ac. Nat, Sei, Phila., 1865, 78. Water-
ford, Oakland Co.’
Esox porosus, E. umbrosus. Cope.. Cypr. Penn., 1869, 408. Water-
ford, Oakland Co., Grosse Isle and Detroit.
Lucins vermiculatns. Kirsch. Bull U. 8. I C., 1893, 330. Tiffin
and §t. Joseph Rivers at Hudson, Tiffin River and Devil Lake at
Manitou Beach.

(943) LUCIUS LUCIUS. (Linnaeus.) Conmunion Pile.

Fresh water of northern Europe, Asia and North America to Alaska

and Siberia—(J & E-1-628.)
Recorded in Michigan.

Taucing luciug. Bollman. Bull. U. 8. F. C., 1888, 223. Indjan, Gourd
Neck, Rawson, Goguac, Lower Brace and Clam Lakes; Spencer
Creek.

Esox lucius. Cope. Proc. Ac. Nat. Sci,, Phila., 1865, 79. Michigan
(no locality given). .

Fsox lucius. Bean, " Bull. U. 8. Nat, Mus, 1884, XXVII, 469.
Michigan (no locality given).

Esox lucius. Jordan. Duil. U. 8. F. C., 1885, 192. Marquette,
Munising, Sault Ste. Marie and vicinity.

Tacins lucius. Kirsch, Bull. U. 8. F. C., 1893, 330, 8t. Joseph
River at Hudson.

Esox lucius. Goode. T. 8, F. C. Hist. Aquatic Animals, 1884, 461.
West end of Lake Erie.

Pike and Pickeral. Strange. Smithsonian Report, 1854, 283.
Beaver Isles. :

Lucius lucius. Recorded by U. 8, F. O at Washington, Milk River,
Lake 8t. Clair.

-
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(944) LUCIUS MABQUININGY. (Mitchill.y  Mu

‘ : . . scalo L

grsa:_ Iﬁalie regIl‘c_)nJE U]%per Mississippi and northward.—?—t!{g &
rea akes—List—Ivermann—Bull. U, 8. :

Recorded in Michigan. wil U 8 I G 1901, 9

E-1-629.)

Esox nobilior. (Thomp.) Cope. Proc. Ac. Nat. Sci., Phila., 1865
" .

8(. Saginaw Bay.

Esox nobilior. {Thomp.) Cope. ¢
By o { P.) p | ¥pr. Penn., 1869, 410, &
Esox nobilior. Goode. TU. 8. F. C. Hist, A i i
‘ - U.8TFC. . Aquatic Animal i
I, 1884, 464. Keweenaw Point, Huron Bay, Cedar Rivers'yhf;fglrﬁl‘l
nee ‘.'.Rlver, Saugatuck, South Haven, 8t. J oseph and Grar:d Have ;
Little Traverse Bay, Thunder Bay, Mackinac Btraits, Sagjnail\:

Bay, Point ’aux Barque ;
Rive’rs, que, and Port Huron, St. Clgzr and Detroit

aginaw

Family XOII. Poecilidae. (The Killfishes.)

(959) FUNDULUS DIAPHANUS. (Le Sueur.)
Coast of Maine to Cape Hatteras—(J & E-T-645.)
Recorded in Michigan.
Fundulus multifasciatus. (C. & V.) Co i
. i - (G . pe. Proc. Ac. Nat, Sej.
Ehl!a., 1865, 78. Trederic, Macomb Co., Grosse Isle, andl gakﬁ(ﬁd
" : ‘

Fundulus diaphanus. Kirsch. Bull. U.'8. T i
Lake at Manitou Beach. r Ov 1598, 830, Deril

- (9592) FUNDULUS DIAPHANUS MENONA (Jordan
\ . and Copeland.
Lakes and Pond:s; from Ohio to Mississippi River—(J & E-I—IéZG?;ld :
Great Lakes—List—Evermann—Bull. T. 8. F. C. 1901, 95
Recorded in Michigan, ©
Fundulus diaphanus menona. Bollman. Bull, U. 8. F. (.. 188
. . U8 F.C 8, 223.
Goguac, St. Mary’s, Upper and Lower Brace and Lyon ,Lakesj.

(986) FUNDULUB NOTATUS. (Rafinesque.) Top Minnow.
Michigan to Alabama, Mississippi and Texag—(J & E-I- 659.)
. Great.Lakes—List%Evermann—HBuI1. U. 8. F. €. 1901, 95
Recorded in Michigan. T
Zygonectes notatus. Bollman, Bull U. 8, T 1
and Howard Lakes. O 1885, 223, Raweon
Fundulus aureas, Cope. Proc. Ac. Nat. Sei, Phi T
Detro-ij: River and Grosse Isle. . ety Phila, 1865, 8.
Haplochilus aureas. Gunther’s Cat., VI, 315. Grosge Isle.
Hylorchychus notatus. Recorded in 1. 8, Nat. Mus. at Washington
Detroit River. o

Fundulus notatus—In U. of M. Museim, . Fr
Co., June 6, 1903, a . . From Houses Lake, Kent

Family XCVIIL. Gasterosteidae. (The Stickle backs.)

{1117) EUCALIA INCONSTANS, (Kirtland.) Brook Stickle-back.
New York to Kansas and north to Saskatchewan, Great Lakes, and
south to central Ohio and Illinois.— (J & E-I-744.) ’
Great Lakes—List—Evermann—Bull. U. 8, F. C. 1901, 95.
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Recorded in Michigan. .

(Gasterosteus inconstans, Cope. Proc. Ac. Nat. Sci., Phila., 1865,
81. Grosse Isle. '

Tucalia inconstans. Meek., Field Columbian Mus. Publ. Zool,
Series ITI, No. 7, 137, Sault Ste. Marije.

Eucalia inconstans. Collected by R. H. Pettit. Agricultural Col-
lege, from Ingham Co, : '

Euacalia inconstans.—In U. of M. Museum. April 23, 1903, from
Steers Swamp, south of Ann Arbor.

(1118) PYGOSTEUS PUNGITIUS. (Linnaeus.) Nine-spined Stickle-
back.

Northern Furepe and Atlantic Coast of U. 8. from Long Isle to
Artic Sea, Great Lakes to Saskatchewan—(J & E-1-745.)
Great Lakes—List—Evermann—Bull. U. 8. F. C, 1901, 95.
Recorded in Michigan.
Prygosteus pungiting. Bollman. Bull. U, 8 F. C,, 1888, 223. Rapid
River. :
, Family CV. DPercopsidae. {The Sand Rollers.)
(1169) PERCOPSIS GUTTATUS. - Agassiz. Trout-perch.
Kansas and northward, Great Lakes and Hudson Bay, rare in Lake

Erie and Upper Mississippl.—(J & B-L784.) \
Great Takes—List—Evermann—Bull. U. 8. F. €. 1901, 95.

. Recorded in Michigan.

Percopsis guttatus. Gunther’s Cat.,, VI, 207. Sanlt Bfe. Marie.
Percopsis guttatus. Recorded in U. 8. Nat. Mus at Washington.
Bay City and Ecorse. Reported by D. 8. Jordan from Green Bay.

Family CVI. Aphredoderidae, (The Pirate I’erches.)

(1171) APHREDODERUS SAYANUS. (Gilllam.} Pirate Perch.
New York to Texas and throughout Mississippi valley—{(J &
E-I-786.} : _
Great Lakes—List—Evermann—Bull. U, 8. F. G, 1901, 95.
Recorded in Michigan.
Aphredoderus sayanus. Bollman.  Bull. U. 8. F. C., 1888, 223.
Howard Lake. -

Family CVIT. Atherinidae. (The Silver sides.)

(1202) LABIDESTHES SICCULUS. (Cope.) Brook Silver side.
Lake Ontario and southern Michigan to Iowa, Texas and Florida.—
J & E-I-806.)
Great Lakes—List—Evermann—Bull, U. 8. F. C, 1901, 95.
Recorded in Michigan. ’
Labidesthes gicculus, Bollman. Bull U. 8. ¥, C,, 1888, 223, Long,
Austin, Gourd Neck, Rawson, Howard, Goguac, St. Mary’s and
Lyon Lakes. : .
Chirogtoma siceulum. Cope. Proc. Ac. Nat. Sci., Phila., 1865, a1,
Grosse Isle, Detroit River.
Labidesthes sicculus. Kirsch. Bull. U. 8. F, C., 1893, 330, Tiffin
and St. Joseph Rivers at Hudson, and Tiffin River and Devil
Lake at Manitou Beach.

-
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Family CXLIII. Centrarchidae, (The Sun-fishes.)

(1410) POMOXIS SPAROIDES. (Lacépdde.) Calico Bass.
Great Lakes and Upper Mississippi valley.—(J & B-1-987.)
Great Lakes—List—Iivermann—DBull. T. 8. F. C. 1901, 95
Recorded in Michigan. S
Pomoxis sparcides. Bollman. Bull. U. 8. F. C,, 1888, 22
I}ldlan, Austin, Gourd Neck, Rawson, Howard, éogua’c 8Bt M?ggg’
HL-IJpeI-t and Lower Brace, and Lvon Lakes, ’ s
yperistiug hexacauthus. (Gil.) Cope. Proc. Ac. N i i
. 1865, 84. Saginaw Bay. ) cop °e: 4¢. Nat. Bel, Phila,
omoxis sparoides. - Recorded by U. 8. F. C. Vashi
o Bt ¥ at Washington. Sap.

{1413) A%BLOPLITES RUPESTRIS. (Rafinesque.) Common Rocl
@ss, ’
gernfcorllt lto Great Lake region and Manitoha—(J & E-1-990.)
reat Lakes—List—Evermann—RBull. U. 8. F. C. -
Recorded in Michigan. HO0L, 95
Ambleplites rupestris. Bollman. Bull U. 8. F. C., 1888, 22
> ¥ . . . . . o [ PR) 4 L o
goll:lrd‘ Neck, Rawson, Goguac, Lower Bl‘ace,,Torch and C(i;lﬁ;
akes.
Ambloplites rupestris. Cope. Proc. Ac. Nat. Sei., Phil
: : . . . A, el }‘l.,l 5, 84.
AA;Igonll-i:: St. Clair Co., and Flint River. 565, 84
mbloplites rupestris. Bean. Proc. U. 8. Nat. ¥
Pt Nat. Mus., ITI, 1880,
Ambloplites rupestris. Kirsch. Bull. T. 8. F. C.,, 1893, 330 i
y . L ULBUFDC, 3, 330. Tiffin
and St. Joseph Rivers at Hudson, and Tiffi i i e
and o Joseph Riv , iffin River and Devil Lake
Ambloplites rupestris.—In U, of M. Museum. Coll
) . . . . ected by E. L.
Michael May 5, 1903, from Hnron River at Ann Arbor. ’
Ambloplites rupestris. Meek. Field Columbian Mus. Publ. Zool
Series TIT, No. 7, 1902, 137. Sault Ste. Marie. ’

(1415) CHATENOBRYTHUS GULOSUS. (Cuvier and Valenciennes.)
Goggle Eye. -
Eastern U. 8. from (reat Lakes to Carolina and T <
Gand Towa—(J & 1B1.992.) and Texas, Kansas
reat Lakes—List—Evermann—Bull. U. 8. F. ¢
Recorded in Michigan. - G- 1901, 95,
Chaenobrythus gulosus. Bollman. Bull. U. & ¥F. (., 1888, 2924
ChR—awsou and Lower Brace Lakes. ' T
aenobrythus gulosus. Kirsch. Bull. U, & F. C., 180 i
River at Manitou Beach. : » 1893, 850, e

(1419) AI;EO}?IOTIS CYANELLUS. (Rafinesque.) Blue Spotted Sun-
sh. : ‘
Great Lake region to Mexico, Ohio to Rio Grande.-(J & B-1.99
) 0 X — : 15-1-996.)
Great I/akes—Llst—EvermaI’m—Bull. U. 8 F i
Recorded in Michigan. G190 95
Lepomis cyanellus. Bollman, Bull. T7. 8. F. (., 1883, 22 v
Goguac and 8t. Mary’s Lakes. - % 24 Rawson,
Lepomis cyanellus. Kirsch. Bull. U. 8. F. C,, 1893, 330. Tiffin and
8t. Joseph Rivers at Hudson, and Tifin River at Manitou Beach.
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(1427) LEPOMIS MEGALOTIS. (Rafinesque.) Long-eared Sun-fish.
Michigan to Minnesota, South Carolina and -Rio Grande—(J &
* E-I-1003.)
Great Lakes— List—Evermann—Bull. U. 8. F. C. 1801, 95.
Recorded in Michigan.
Lepomis megalotis. Bollman. Bull. U. 8. F. C., 1888, 224. Rawson,
Paynes and Clam Lakes, also Kalamazoo River.
Lepomis peltastes. Cope. Froc. Amer. Phil. Soc., 1870, XI, 2nd
. Series 464. Huron River, Ann Arbor.
Xenotis peltastes, Bean. Proc, T. 8. Nat. Mus, 1880, III, 98,
Michigan (no locality given). -
Lepomis megalotis. Kirsch. Bull. U. & F. C., 1893, 331. Tiffin
River and St. Joseph River at Hudson, Tiffin River and Devil
Lake at Manitou Beach.
Sunfish. (Pomotis.) Strange. Smithsonian Report, 1854, 287.
Beaver Isle.

(1431) LEPOMIS PALLIDUR. (Mitehill) Blue Sun-fish.
Great Lakes to Florida and Rio Grande—(J & E-I-1005.)
Great Lakes—List—Evermann—Bull. U. 8. F. C. 1901, 95.

Recorded in Michigan,

Lepomis pallidus. Bollman. Bull U. 8. F. C, 1898, 224. Kalama-
zo0 River, Long, Austin, Goguac, Upper and Lower Brace, Howard,
Indian, Gourd Neck, Rawson, St. Mary’s, Barnum and Paynes,
Lyon and Clam Lalkes, )

Lepomis longispines. Cope. Journ. Ac. Nat. 8ci., Phila., VI. 2nd
series, 220. Michigan (no locality given).

Lepomis pallidus. Bean, Bull. U. 8. Nat. Mus., 1884, XX VII, 463.

" Pine Lake, Ingham Co.

Lepomis pallidus. Kirsch. Bull. U. 8. F. G, 1893, 330. Tiffin and
§t. Joseph Rivers at Hudson, and Tiffin River and Devil Lake at
Manitou Beach.

Pomotis maculatus. (Gill.) Cope. Proc. Ac. Nat. Sci., Phila., 1865,
83, Waterford, Oakland Ce., Clinton River, Long Lake and
Copenaconic Lakes, Genesee Co., and Grosse Isle.

Lepomis incisor. Cope. Proc. Ac. Nat. Sci., Phila,, 1865, 83. Bame
ag above with the addition of Straits Lake, Qakland Co., and
Crooked Lake, Genesee Co.

Lepomis pallidus.—In U. of M. Mugeum. From Button Lake,
May 21, 1903. Also collected by . L. Michael from Huron River
at Ann Arbor May 5, 1903. .

(1435) EUPOMOTIS EURYORUS. (McKay.)

Upper Great Lakes—(J & E-I-1008.) .

Great Lakes—List—FEvermann—Bull. U. 8. E. C. 19801, 95.
Recorded in Michigan,

Lepomis euryorug, McKay. TProe. U. 8. Nat. Mus., 1881, 89. TFort

Gratiot. :
Lepomis auritus. Boulenger. Cat. I, 1805, 24. Towa to Michigan.




30 SIXTEENTH REPORT—STATE FISHERIES.

(1436) EUPOMOTIS GIBBOSUS. (Linnaeus.) Comn V
: Us. . 101 Sun-fish,
Great Lake region to Maine and Florida-—(J & E—I-1009fgs and
G nort'ﬂ}?rlzj parts of Mississippi valley, - ’
reat Lakes—List—Evermann—DBull. U, 8, F.
Recorded in Michigan, : ©. 1901, 95.
Lepomis gibbosus. Bollman. Bull U. 8. F. C., 1888, 224
 § ; . U, 8. F. C. . Kalama-
ﬂ?ﬂ i]zn EI('_,} LoIéig,NAuT;’tui,2 Goguac, Upper and ﬂower hrace, Howzﬁg
n, Gour ec awson, St. Mary’ ~ ’
. Lyon and Clam Lakes. a s, Barmum ad Paynes
omotis vulgaris. C. & V. Hist. Nat. Poisse, I11, 91. Lake H
Le}}onnshg%osus. Kirsch. Bull. U. 8. F. O:., 1893, Tiffin angrg'
osep ivers at Hudson, and Tiff i i :
Voo Rivers s ifin River and Devil Lake at
Eupomotis Gibhosus. Meek. Field Columbian M
: . . | Tus. Publ.
Series 111, No. 7, 1902, 137. Sault Ste. Manie. Zoal,

(1437)'MJIBCOPTERUS DOLOMIEU. Lacépide. Sinallmouthed Black
(88,
Lake Champlain to Manitoba. from James River j
Grand Arkansas—(J & E-1-1011.) rer to South Garolina
reat Lakes—List—Evermann—Bull. U.
Recorded in Michigan. : 5 & 0 1901, 95,
Micropterus dolomien. Bollman. Bull U. &. F. C., 1888
an., . N~ PEN LI B N 224, T
_Lake, Goguac Lake {young only found) and Kalamazoo Rivel?.mh
Micropterus fasciatus. {Gill.) Cope. Proc. Ac. Nat. Sci.,, Phila
1865, 83. Scb‘)va.rtz Creek, Saginaw Bay and Grosse Isle, 7
Micropterus fasciatus. (Gill.) Cope. Journ. Ac. Nat. Sei., Phila
V1, 2nd series, 216. Michigan (no locality given). ’ ’
Micropterus dolomieu. Kirsch. Bull U. 8. F. C., 1893, 331. Tiffin

%%gc]?t._Joseph Rivers at Hudson, and Tiffin River at Manitou

(1438) MICROPTERUS SALMOIDES. Lacépede.)

& © Blacl Bass.
ivers of U. 8. from Great Lakes and Red Ri i
and Mexicoo () & BLa01s) iver to Florida, Texas

Recorded in Michigan.
Micropterus salmoides. Bollmap. Bull, U, 8. F. C., 18
t ! . . UL B. F. C, 1888, 224, Long,
Austin, Indian, Gourd Neck, Rawson, Howard,, Goguac, Payneg
Barnums, 8t. Mary’s, Upper and Lower Brace, Lyon, Torch anci

M'C]amt Lakes, 1Spencer Creek and Kalamazoo River.
icropterus salmoides. RBean. Proe. U. 8. Nat.

MBay e e at. Mus., 1880, 111, 96.
leropterus salmoides. Kirsch. Bull. U. 8. . O., 1893, 3381. Tiff
and St. Joseph Rivers at Hudson, and Tiffin River and Devi ake

T A S » and Tiffin River and Devil Lake

Micropterus nigricans. Cope. Proc. Ae. Nat. Sci., Phi

mi; . . . Ac. Nat, . ila., 1865, 83.
Lake Superior, Orchard and Straits Lakes, hald ]éagle and

M_Copenacomc Lakes and Grosse Isle.

Micropterus salmoides~—In U. of M. Museum. Collected by C
and Beckwith, 1899, from Huron River near Geddes. 7 Cole

&

Large-mouthed
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TFamily CXLV. Percidae. (The Perches.)

(1441) STIZOSTEDION VITREUM. (Mitchill) Wall-eyed Pike.

Gieat Lake region, Upper Mississippi to Assiniboia, Vermont and
Pennsylvania, Georgia and Alabama.—(J & E-I-1021.)

Great Lakes—List—Evermann—Bull. U. 8. F. C. 1901, 95.

Recorded in Michigan, ‘

Stigostedion vitreum. Bollman, Bull. U. 8. F. C., 1888, 225. Gourd
Neck Lake. .

Stizostedion vitreum. Bean. Proc. U. 8. Nat. Mus, 1880, 111, 100.
Au Sable and Jcorse.

Stizostedion vitreum. Jordan. Bull. U. 8. F. C, 1885, 192. Sault
Ste. Marie, '

Stizostedion vitreum. Meek. Ifield Columbian Mus. Publ. Zool,
Series ITI, No. 7, 1902. Sault Ste. Marie.

Stizostedion vitreum. Goode. TU. 8. F. C. Hist. Aquatic Animals,
Section 1, 1884, 417, Ontonagon, Squaw and Siscowet Bays, Ke-
weenaw Point, Marquette, Portage Entry, L’Anse, Laughing Fish
Point, Short Point, Big Presque Isle, Grand Isle, Escanaba, Chip-
pewa Point, Summer Isle, St. Martin’s Isle and Point aux Barque,
Cedar River, Peshtego River, Menomiuee River, Longtail Peint,
Saugatuck, South Haven, 8t. Joseph, Ludington, Point Sable,
Grand Haven, Little and Great Traverse Bays, Fox Isle, Mackinac
Straits, Mud Lake, Sault Ste. Marie, Baginaw Bay, Alpena, De-
{roit River, §t. Clair River, Port Huron and Maunmee Bay.

Stizostedion americanum. Milner. U, 8. F. C. Report, 1872-3, 10, 11
and 34. Green Bay to Pestego, Saginaw and Thunder Bays, Bay
City and west end of Lake Erie.

Stizostedion americanum. Cope. Proc. Ac. Nat. Sci, Phila., 1865,
82, Baginaw Bay. ’

Stizostedion vitreum. Recorded hy TU. 8. F. C. at Washington.
Saginaw Bay, Caseville.

Stizostedion vitreum. Recorded in U. 8. Nat. Mus. at Washington.
Ecorse.

© Stizostedion vitreum.—In U, of M. Museum. Collected by E. L.
" Michael November 16, 1903, from Belle Isle.

(1442a) STIZOSTEDION CANADENSE GRISEUM. (DeKay.) PRick-
ering. '
" Great Lakes and south to Kentucky and Avkansas—(J & E-I-1022.)
Great Lakes—List—Evermann—Buli. U. 8. F. C. 1901, 94,
Recorded in Michigan,
Lucioperca grisa. Recorded in U. 8. Nat. Mus. at Washington, from
Ecorse.

(1443) PERCA FLAVESCENS. (Mitchill) American Perch.
East U. 8., Great Lakes, Upper Mississippi valley, Towa and Minne-
sota west to Dakota’s*and Missouri River—(J & E-I-1023.)
Great Lakes—List—Evermann—Bull. TU. 8. . C. 1901, 95.
26
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Recorded in Michigan.

Perca flavescens. Bollman, - Bull. U. 8. F. C., 1888, 295, Long,
Austin, Indian, Gourd Neck, Rawson, Howard, Goguac, St. Mary’s,
Barnums, Paynes, Upper and Lower Brace, Lyon, Torch and Clam
Lakes,

Perca flavescens. Cope. Proc. Ac. Nat. Sci., Phila., 1865, 82, Qal.
land Co.; Saginaw Bay, Pine Lakes and vicinity.

Perca fluviatilus. Bean, Proe, T, 8. Nat. Mus, 1830, IIT, 100,
Ecorse and Van Hutton Lalke.

Perca Jutea. (Raf) Jordan. Bull U, 8. F. C., 1885, 192. Sanlt
Ste, Marie, '

Perca flavescens. Kirsch. Bull. U, 8. F. C., 1893, 331.- Devil Lake
and Tiffin River at Manitou Beach.

Perca fiavescens. Meek. TField Columbian Mus. Publ. Zool., Serieg
III, No. 7, 1902. Sault Ste. Marie,

Perca Americana. Goode. U. 8. F. ¢. Hist. Aquatic Animals,
Sect. I, 1884, 417. South shore of Lake Superior, east to Ke.
weenaw Point and Isles inclnded. Cedar River, Marquette Hay-
hor, New Buffalo, 8t Joseph, Ludington, Manistee, Grand Haven,
Little and Great Traverse Bays, Fox Isles, Straits of Mackinae,
Saginaw Bay, Menominec River, White Fish Bay, Sheboygan,
west shore of Lake Huron fo Detroit, Thunder Bay, Port Huron
and 8t Clair River.

Perch. Strange. Smithsonian Report, 1854, 285. Beaver Isles.

Perca americana, Recorded in U. S, Nat. Mus. at Washington, from
Fort Gratiot.

(1445) PERCINA CAPRODES. ( Rafinesque.) Rock fish.
- Great Lakes and streams of southwest from Quebec to Lake Superior
and Iowa, south to Mississippi and Rio Grande—(J & E-1.1026.)
Great Lakes—List—ERvermann—RBull. T, 8. F. €. 1901, 95, :
Recorded in Michigan.
HEtheostoma caprodes. (Raf} Kivseh. Bull, U. &, F. C., 1893, 331.
%iiﬁn and 8t. Jogeph Rivers at Hudson and, Tiffin at Maniton
eacl. . ’
Percina caprodes. Meek. Tjeld Columbian Mus. Publ, Zool., Series
I11, No. 7, 1902, 138. Sault Ste. Marie,

(1445a) PERCINA CAPRODES ZEBRA. (Apassiz.) Manitow Darter.
Lakes of northern Indiana, Michigan and Wisconsin to Great Lakes.
—(J & E-I-1027.)
Great Lakes—TList—Evermann—RBull. T. 8. F. C. 1901, 95.
Recorded in Michigan.
Etheostoma caprodes zebra. (Ag.}) Bollman. Bull. U, 8. F. C.,
1888, 224. Goguac and Torch Lakes and Spencer Creek.
Percina, caprodes, (Gir'd and Putnam.) Cope, - Proc. Ac. Nat.
Sci., Phila., 1865, 82, Grosse Tsle.
Percina caprodes zebra. Recorded in U. 8. Nat. Mus. at Washing-
ton from Fort Gratiot and Port Huron and Sault Ste. Marie.

Pileoma zebra. Recorded in U. 8. Nat. Mus. at Washington from
Sault Ste. Marie and Ecorse,
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(1448) HADROPTERUS MACULATUS. (Girard.)
Michigan.f(ﬁT & B-I-1031.)
' in Michigan,
ReCoic}sgrzlriluglllnac%latus. Girard. Proc. Ac. Nat. Sci., Phila., 1859, 67.
Tort Gratiot. o
Hadropterus maculatus. Recorded in U. 8. Nat. Mus. at Washing-
ton from Ann Arbor.

{1449} HADROPTERUS ASPRO. (Cope and Jordan.) Bleck sided
arter, ‘
GreatDLake region to Middle Missouri and Minnesota to Indiana,
Kentucky "and Arkansar—{J & 15-1-1032.)
Great Lakes—List—Evermann—Bull. U. 8. F. C. 1901, 95.
in Michigan, }
Recolﬁi%ostoma as%ro. Bollman. Bull, U. 8. F. C,, 1388, 224, Kalama-
zoo River at Kalamazoo. _
Etheostoma aspro: Tiffin and St. Joseph Rivers at Hudson, and
Tiffin River at Manitou Beach. ]
Hadropterus aspro. Recorded in T. 8. Nat. Mus. at Washington
from Tort Huron. .

{1463) COTTOGASTER COPLANDI. (Jordan.) ' '
Great Lake region to Lake Champlain—to Missouri, Central Indi-
ana and Ozark region.—{J & E-I.1045.) _
Great Lales—List—BEvermann—DBull. U. 8. F. ¢. 1901, 95.
' 1+ i ichigan.
Recoé?)igoggs}c\ir pftnami. Recorded in U. 8. Nat. Mus. at Washington
from Ecorse.

{1471) DIPLESION BLENNIOIDER, Rafinesque. Green sided Darter.

Pennsylvania to South Dakota and Kansas south to Alabama.—(J
& 1-1-1063.)

Great Lakes—List—Evermann—Bull. T. 8. F. ¢. 1901, 95.

Recorded in Michigan. .

Etheostoma blennicides. (Raf.) Kirsch. Bull. U. 5. F. O, 1893,
331. Tiffin and S{. Joseph Rivers at Hudson, and Tiffin River at
Manitou Beach. i} )

Hyostoma cymatogrammsa. (Abbot.) Cope. ® Proc, Ac. Nat. Sci..
Phila., 1865, 82. Grosse Isle.

(1474) BOLEOSOMA NIGRUM. (Rafinesque.) Johnny Darter,
East U. 8. especially in Ohio valley, Great Lake region and Upper
Mississippl to Columbia and Manitoba.—(J & E-I-1056.)
Great Lakes—List—Evermann—Bull. U. 8. F. C. 1901, 95;
Recorded in Michigan. :
Etheostoma nigrnm. Bollman. BnHl. U. &. F. C., 1888, 224, Goguac,
Long, Torch and Clam Lakes, Spencer Creek, and Kalamazoo
River, ] .
Etheostoma nigrum. Kirsch. Bull. U. 8. F. C., 1893, 33L. Tiffiu
and Stf. Joseph Rivers at Hudson, and Devil Lake at Manitou
Beach. .
Boleosoma nigrum, Meek, TField Columbian -Mus. Publ. Zool,
© 8eries ITI, No. 7, 1902, 738. Sault Ste. Marie.
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(1474a) B%LEtOSOMA NIGRUM OLMSTEDI. (Storer.)
arver,

Lake Ontario to Virginia, chiefly coastwise and east of the .
ghanies—(J & E-T-1057.) o the Adle-
Recorded in Michigan.

Boleosoma ohnstedi, Recorded in U. 8 Nat. M i
from Port Huron. Pius. &t Washington

Tessellated

(1478) ABIMOCRYBTA PELLUCIDA. (Baird.) Sond Darter.
Lake Erie to Minnesota, Kentucky and Texas.—(J & E-1-1062))
Great_Lakes—List—Evermann—Bull. U. 8. F. ¢, 15801, 95.

Recorded in Michigan. T
Etheostoma pellucidum. Kirsch. Bull, U, 8. F. (., 1893, 331
Tillin and §t. Joseph Rivers at Hudson, and Tiffin River at Maniton

ch.
Pleuroclepsis pellucidus. Recorded in U. 8., Nat. Mus. at Washing-
ton from Detroit River and Port Huron.

(150%)dETHE'OISTOMA JEBSIAE. (Jordan and Brayton.)
ndiana to Iowa and south to Mississippi and Texas—(J & E-I-
Recorded in Michigan. pp san o 1084.).
Etheostoma jessiae. Kirsch. Bull. U. & F. C., 1893, 331. Devil
Lake and Tiffin River at Manitou Beach.

(1505)_ ETP_IE(_)STOMA COERULEUM. Storer. Rainbow Darter.
Mississippi and Ohio valleys.- (J & I5-I-1088.)
Great Lakes—List—Evermann—Bull. U. 8. F. . 1901, 95,
Recorded in Michigan. '
Etheostoma coeruleum. Bollman. Bull. U, 8. F. C., 1888, 224
Kalamazoo River. ’ , 1
Ethl_aostoma coeruleum. Kirsch. Bull. U. 8. F. ¢., 1893, 331. Tiffin
River at Hudson, and at Manitou Beach. '

Poecilichthys coeruleus. Cope. Proc. Ae. Nat. Seci., Phila., 1865, 82, -

Grosse Isle.
(1518} E'lt‘HEOSTOMA FLABELLARE. Raﬁnesaue. Fan-tgiled Dar-
. ter '

Negl_?i’gg?)to Virginia, Towa, South Oaroling and Alabama.—(J &

Great Lakes—List—Evermann—Bull. U. 8. ¥, . 1901
Recorded in Michigan. > %
- Etheostoma flabellare. Iirgch. Bull, T. 8. F. C., 1893, 331, Tiffin

and St. Joseph River at Hudson, and Devil Lake at Manitou
Beach.

(1522) BOLEICHTHYS FUSIFORMIS. (Girard.)

Streams and ponds from Massachusetts, Minnesota and Ri
T e D10 R nd Rio Grande.
Great Lakes—List—Evermann—Bull. T, 8, F. C. 1901, 95.
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Recorded in Michigan. .
Etheostoma fusiforme cos. (J. & C.) DBollman. Buil. U. 8. F. C,,
1888, 224. Rawson, Goguac, St. Mary’s, and Thayer Lalkes,
Etheostoma eos. Kirsch. Bull U. 8. ¥. C,, 1893, 331. Tiffin River
at Manitou Beach. )
Etheostoma fusiforme eos. Jordan., Bull, U. 8, F, ¢, 188§, 118.
Clam Lake.

(1523) BOLEBICHTHYS EXILES. Girard.
Upper Missouri River to basin of Red River of North.—(J &
L-1-1103.)
i Recorded in Michigan.
! Etheostoma fusiforme exiles. Jordan. Bull. U. 8. F. C,, 1888, 118.
Thayer Lalke.
! Etheostoma exiles. Bollman. Bull. U. & F, C., 1888, 224. Clam
Lake.

{1525) MICROPERCA PUNCTULATA. Putnam. ZLeast Darter.
Indiana, Michigan, Minnesota to Arkausas—{J & E-1.1104.}
Great Lakes—List—Evermann—Bull. U. 8. F. C. 1901, 95.
Recorded in Michigan.
. Microperca. punctulata. Putnam. Bull. T, Mus. Comp. Zool.,, 1863,
4, Michigan (various points).
Microperea punctulata. Recorded in U, 8. Nat. Mus. at Washington
from Ecorse and Port Huron.

Family CXLVII. Serranidae. (The Sea Basses.)

T (1557 ROCCUS CHRYSOPS. (Rafinesque.) White Bass.
! Great Lake region to Upper Mississippi and Ohio Valley—J &
E-I1-1132.)
Great lakes—Iist—Evermann—Bull., U. 8. F. C. 1901, 95.
Recorded in Michigan, _
Roccus chrysops. Cope. Proc. Ac. Nat. Sci, Phila,, 1865, 83. Sagi-
naw Bay.
: Roccus chrysops. Goode. V. &. F. C. Hist. Aquatic Animals, Sec-
; ‘ tion I, 1884, 428, Siscowet and Fry Bays, Cedar River, Menominee
: * and Peshtego, St. Marting Isle, New Buffalo, Saugatuck, 8t, Joseph
River, east shore of Lake Michigan from Allegan Co., to Leelanau
| Co., Manistee, Ludington, Point Au Sable, Grand Haven, Grand
and Little Traverse Bays, Fox Isles, Presque Isles, Mackinae
Straits, Alpena, Thunder and Saginaw Bays, Port Huron, St.
Clair River, Point aux Barques and Detroit River.

Family CLVIL Scinenidae. (The Croakers.)
(1900) APLODINOTUS GRUNNIENS. Rafinesque. Lake Sheepshead.

Great Lake region to Texas.—(J & E-IT-1484.)
Great Lakes—List--Evermann—Bull. T. 8. F. C. 1901, 5.
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Recorded in Michigan.
Haploidonotus grunniens. Bean. Proc. U, 8. Nat. Mus., 1880
94 Detroit and Au Sable Rivers, 2 10 A
_ Haploidonotus grunniens. Bean. Bull. U, 8. Nat. Mus, XXV
1884, 460, E%orse. . us.,, XXVII,
Coirina richardsonii. Gunther’s Cat. II, 298, 1860, Lake Huron.

Aplodinotus grunniens. Recorded by U. &, F. C. at Washington from
Saudusky Bay. i

Family CLXXX. Cottidae. (The Sculpins.)

(2335) COTTUS ICTALOTS. (Rafinesque.) Miller’s Thumb.
Middie and northern States east of Dakota’s and Kansas to New
York and Virginia.—(J & E-11-1950.)
Great Lakes—List—Evermann—3Bull. U. 8. F. C. 1901, 95.
Recorded in Michigan. ’
Cott‘us bairdi. (Gir'd.) Bollman. Bull. U. 8. F. C, 1888, 225.
Rice and Spencer Creeks, Rapid River and Torch Lake.
Potamocottus alvordii. Cope. Proc. Ac. Nat. Sci, Phila., 1865, 82.
Dexter, Washington Co., and Grosse Isle. ; ’
Cottus alvordii. Girard. Monograph Cottoids, 1851, 46. Tort
Gratiot. ’ |

Uranidea richardsonii. (Ag.) Jordan. Bull. 7. 8. F i
192. Marquette. &) el B8 1 G, 188,

Cottus ictalops. Meek., Field Columbiam Mus. Publ. Zool., Seri
IT1, No. 7, 1902, 138. Sault Ste. Marie. v e

Cottus alvordii.” Gunther’s Cat, II, 158. Streams of Lake Huron.

{2346) COTTUS RSPILOTUS. (Cope.)
Michigan—(J & T-I1-1962.) S
Great Lakes—List—Evermann-—Bull. U. 8. F. C. 1901
Recorded in Michigan. > %5

Uranidea spilota. Cope. Proc. Ac. Nat. Sci., Phila., 1865, 82
River at Grand Rapids. ’ ? ; 82, Grand

(2350 URANIDEA FRANELINI. (Agassiz.)
Lake SBuperior—(J & BE-I1-1967.)
Recorded in Michigan.
Cottus franklini., Girard. Momnograph Cottoids, 1851
and east shores of Lake Superi(ﬁ'l.. P ’ , 53 Sonth
Uranidea franklini. Meek. " Field Columbian Mus. Publ. 7
Series IT1, No. 7, 1002, Sault Ste. Marie, us. bl Zool,

(2352) URANIDEA GRACILIS. (Heckel.)

Streams of New England and New York, recorded from tributaries
of Connecticut, Lake Champlain, Hudson, Delaware and Sus-
quehanna.—(J & E-11-1968.) ‘

Recorded in Michigan.

Uranidea gracilis. Among the collection in the University of Michi-
gan Mugeum from Miller’s Thumb.

(2375) TRIGLOPSIS ‘THOMPSONI.- Girard.
Deep waters of Great Lakes—(J & E-II1-2005,)
Great __Lakes—List—Evermann——Bu1]. 7. & B L 190, 95
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Recorded in Michigan. g
Triglopsis thompsoni. Bollman. Bull T. 5, F. €., 1888, 225. Torch
Lake (found in the stomach of Cristivomer mamayeusgh}.

Family CCXX. Gadidae.

(2915) LOTA MASCULOSA. (Le Sueur.) Lawyer.
New England and Great Lake region, north to Artic seas and west
to Frasier River basin—(J & E-IIT-2551.) )
Great Lakes—List—Evermann—Bull. U. 8. F. C. 1901, 95.
Recorded in Michigan.
Lota lota. Bollman. Buil. U. 8 F. G, 1888, 225, Torch Lake.
Lota maculosa. Bean. Proc. U. 8. Nat. Mus,, ITT, 1880, 81. Alpena.
Lota. Strange. ®mithsonian Report, 1854, 287, Beaver Isles.
Lota lota. Jordan. Bull. U, 8. . C., 1885, V., 192, Marquette,
Munising, Sault Ste. Marie and vicinity.
TLota maculosa. Meek. ¥Field Columbian Mus. Publ. Zool, Series
I1I, No. 7, 1902. Saunlt Ste. Marie.
Tota macunlosa. Occurs quite abundantly in the Detroit River at
Belle Isle, where it has been collected by myself.

Partial Table of Michigan Fish in U. S. Nat. Musez;:m.

Cata :
logue Name. Synonym. Collector. Lacality.
No.
11214 | Myostoma earpio. . ovveeevenunns Moxostoma anisurum,....... 1§ W Miller....... Alpena, Mich.
8742 | Erimyzon oblongus. ...ttt E. Bucetta oblongus.......... 8. F. Baird.......| Detroit river.
...... Catostomus nigricans. .. ... ...-... | C. nigricans......... oof 4 W Miller.......| Eecorse, Mich,
10563 | Hylomyzon nigricans,............ C. nigricans....... oo . W Miller Ecorse, Mich.
8320 | Catostomus teres.................| C. commersonii. ...| 8. F. Baoird........| Port Huron.
8728 | Catostomus teres........ooovm-nee C. commersonii. S. F. Baird........| Huron river,
9393 | Cntostomus teres...ocoevvenvirirs C. cornmersonii. G. Clarke......... Ecorse, Mich,
...... Cotostomus Yeres. . ... ..vvere-.e. | C. commersonii. P R .| Ecorse 2nd Northviile,
11232 | Catostomus longirostris...........| C. catostomus.. o IUW Miller Au Sable river.
11213 | Catostomns longirostris........... C. catostomus. . | F W Miller. ... .. Au Sable river.
12210 | Catostornus longirosteis, .......... C. wtostomus, . .ooveieien s J. W. Miller.......| Au Sable river.
20285 | Catostomus Buror.......ovnver s ‘(. cabesbOmMUS. e s ree e J. W. Miller.......| Grand Junction.
8805 | Moxostoma pureolus.......oio--.n M. sureolum. .. .] G. Ciatke. .. .| Ecarse, Mich.
10254 | Placopharynx magrolepidota...... T, duquesnii.....ovees veenn J. W, Miller.......[ Ecorse, Mich.
9482 | Plocopharynx carinatus........... | P.duquesuii.... .ooooevnnn. 8. F. Baird........| Detroit river.
...... Coregonus uigripinnis.............| Argyrosomus nipriginnis......| J W, Miller Grand Haven,
...... Petromyzon argentivs............| lehthyomyzon coneolor.......[......euiss .| Ecorse, Mich,
...... Coregonus tullibee. . ..., ....... ] Argyrosomus tullibee. .. TP .| Northville.
...... Rhinichthys catoractee...........| Rhinichthys catarsctae....... 4. W. Miller. .| Northviile.
8953 | Rhinichthys atronasus ... | Rhizichthys atronasus........ §. F. Baird.. .| Huron river,
20016 | Notemigonus chrysoleucus........ Abramis erysoleucss......-... | Fitsgeradd......... “Bay City, Mich.
46936 | Notemigonus ehrysoleucus........ Abromis cerysoleuens. .| Hutdy.... v+ -] Grond Haven,
19791 | Notropis megaleps....... ... | Notropis cornutus. .. .t Milner. ...| Alpena, Mich.
19702 j Notropis megalops.... . | Notropis cornutus... .| Milner. .| Alpena, Mich.
35767 | Notropis hudsonius.... .| Notropis hudsonius. . .| Milner. TEeorse, Mich.
8503 | Notropis hudsonius ... | Notropis hudsouius........... | 5. F. Baird........ Port Huron, Mich.
36594 | Notropis hudsonius............... | Notropis hudsonius.. .| 8. F. Baitd. .| Detroit river.
8733 | Luxilus cornutus... .. | Notropis cornutus .1 8. F. Baird. .| Detroit river.
8910 | Luxilus cornutus... . { Notropis eornutus. .. .| 8. F. Baird. .t Detroit river.
8699 | Luxilus cornutus...... Notropis eornutus... 8. F. Baird........| Port Huron,
8580 | Notropis analostans Notropis anslestanus......... 3. F. Baird........| Detroit river.
3991 | Luxilus storerianus..........vevee Notropis hudsonius amarus.... 1 .| Ecorse, Mich.
8503 | Luxilus storerianua.... .| Notropis hudsonius amarus.. .} 8. F. .| Port Huron.
9445 | Nocomis bigultatus. .. ....| Hybopsis kentuckiensis.......| 8 .| Grosse Isle.
8452 | Nocomis biguttatus.............. Hybopsis kentuckiensis....... | 8. F. Baird........| Huron river.
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Partial Table of Michigah Fisk in the U. 8. Nat. Museum.

Cata-

legue Name. Syaonym. Collector Locality.
[

20416 | Semotilns corporalis.............. Semotilus corporalis,.,.......| Mioer............ Northville. .
8416 | Semotilus corporalis. ... Semotilus corperalis. .. -] 8, F. Baird .| Port Huron.
6860 | Hyborynchus notatus. . .| Fundulus notatus..... .| & F. Daird .| Dertoit river,

20332 | Couesius prosthemius. .. Couesiug plumbeus.,,,..-....} Milner............ Grand Isle.

35302 | Cottopaster putoami............. Cottogaster copelandi.........[| Milner............ Ecorse.

10555 | Lncioperca grisa........

72568 | Perca amerieanf.................
1201 | Percina caprodes zebra.. ..

1285 | Percina caprodes zebra
36505 | Percina caprodes zebra

3530 | Microperca punctulata

1288 | Microperca punctulata,...

1286 | Hadropterus aspro......
32545 | Percopsis guttatus......
24773 | Percopsis guttatus......

15254 | Pileomn zebra..........
379 | Pileomn zebra..........

1205 | Plearolepsis peliveidus. ... .
1289 | Pleurclepsis peliucidus............

105562 | Luciopercs americana. ..

8711 | Lnciopercs amerieans, ..
1292 | Hadropterus maculntus..
1287 | Boleosoma olmstedi.....
23404 | Coregonus quadrilateralis
10574 | Corcgonus clupeiformis, .

28569 | Coregonus clupeiformis. .
10258 | Coregonus artedi........
10257 | Coregonus nigripinnis..
11115 | Thymallus tricclor... ...
32583 | Salvelinus namayeush, ..

23493 | Solvelinus uamayeush siscowet. ...

10542 | Haploidonotus grunniens
€419 | Lepomis pallidus........
32584 | Esox lueivs............
11087 || Thymallus tricolor

.| Luciva fueius......o.0vs

Stizostedion canadense grisium:
Perea flavescens. ... .oovn.ons
Percina caprodes zebra.......
Percina caprodes zebra (type).
Percina enprodes zebra.......

Microperca punciulata........
Miecroperea punctulatn. ......
Hadropterus aspro...........
Peréopsis guitatus.. . .......
Percopsis gnttatus...........

Percina caprodes zebra.......
Percina 'caprodes zebra, ... ...

.| Ammocrypta pellucida...... ..

Ammoerypta pellueida........
Stizostedion vitrivm..........

Stizostedion vitrium..........

..| Hadropterus maculatus.......
.| Boleosoma nigrium olmstedi. .
| C. quadriluterslis............

C. clupeiformis..............

C. clupeiformis..............
Argyrosomus avtedi..........
Argyrosomus nigripinnis......
Thymallus trieolor...........
Cristivomer namayoush......,

Cristivomer namycush siscowet
Aplodinotus grunniens........
Lepomis paltidus

Thymalius tricelor

Milner...awvvonnne
“alvord.
8. F. Baird...
Milner

Milner
8. F. Baird
8. F. Baird.
Fitzhugh..... .
Milner, . oaeeoons

I, Kumlien. ...
I, W, Miloer......

J. Y. Milner......
Frank N, Clark....

L. Kumlien.......
J. W. Milner

T.W. Milner. .. ...

. .| Ecorse, Mich.
.| Detroit river.

...t Port Huron.
.| Ecorse, Mich.

Ecorse, Mich.
Tt. Greatiot, Mich.

..| I%. Gratiot, Mich.
..} Port Huron, Mich.
. | Bault Bte, Marie, Mich.

.| Ecorse, Mich.

Part Huron, Mich,
Port Huron, Mich.

.| Bay City, Mich.

LEeorse, Mick.

Sault Ste, Marie, Mich

Ecorse, Mich.

.| Ann Arbor, Mich.

Port Huron, Mich.
Mackinac straits,
Sand Isle, Lake Superior.

.1 Detroit river.

Eeorse.,

Grand Haven.
Au Bable river,
Michigar,

Maockinac sbraits.

... | Ecorse.
... | Piag lnke, Ingham Co.
.| Frank N. Clark...

Michigan.
Au Bable river.

HYPOTHETICAL LIST OF MICHIGAN FISH.

(148) POLYODON SPATHULA. ‘
Mississippi valley and rivers of Southern States; Lake Frie—(J &

BE-1-101.)

(Walbaum.)

&

Great Lakes—List—Evermann—Bull. U, 8. F. C. 1901, 95.

(219) AMEIURUS LACUSTRIS.

{Walbaum.)

Saskatchewan River and Great Lakes to Florida and Texas—dJ &

E-1.137.)

Great Lakes—List—Evermann—DBull. U, 8. F. C. 1901, 95,

(270) ICTIOBUS CYPRINELLA.

{Cuvier and Valenciennes.)

Mississippi Valley, abundant in larger streams—(J & E-1-163.)

(271) ICTIOBUS URUS.

(Rafinesque.)

Missigsippi Valley.—(J & E-I-164.)
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‘

(273) ICTIOBUS BUBALUS. (Rafinesque. )
Mississippi River and Valley and southward.—(J & E-1-164.)

(313) ERIMYZON SUCETTA. (Lacépéde.)
Great Lalkes and Mississippi Valley, in Jakes and lowland streams.
—(J & E-1-185.) -

(330) MOXOSTOMA BREVICEPS. {Cope.) ) :
Ohio Valley and Great Lakes, abundant in Lake Erie—(J & E-1-195.}
Great Lakes—List—Evermann—DBull. U. 8. F. C. 1901, 95.

(407) OPSOPOEODUS EMILLAE. Hay. .
" {ake Erie and Southern Indiana to Georgia and Mississippl.—
(J & E-I-248.)

(409) NOTROPIS ANOGENUS. (Forbes.)
Western Ohio to Illinois.—(J & E-I-248.)
Great Lakes—IList—Evermann—Bull. U. 8. F. C. 1901, 95.

(419} NOTROPIS ANOGENUS. Forbes.
Western New York to northern Illinois. (J & E-1-259.)
Great Lakes—List—Evermann—Bull. U. 8. F. C. 1901, 95.

(503) NOTROPIS RUBRIFRONS. (Cope.) o
New York and Western Pennsylvania to Southern Michigan, Kansas
and Kentucky.—(J & BE-1-295.)
Great Lakes—IList—Evermann—Bull. U, 8: F. C. 1901, 95.

(512) NOTROPIS UMBRATILIS. {Girard.) i
" Minnesota to Western New York, North Carolina, Alabama and
Kansas.—(J & E-1-298.)
Great Lakes—List—BEvermann—Bull. U. 8. F. C. 1901, 95.

(542) HYBOPSIS DISSIMILIS. (Kirtland.)
Lake Erie to headwaters of Tennessee, west to Arkansas and. Towa.—
(J & E-1-319.)
Great Lakes—List—Bvermann—Bull. U. 8. F. C. 190]7, 95.

(548) HYBOPSIS STORERIANTS. (Kirtland.) .
L.ake Erie to Nebraska, Wyoming, Tennessee, Arkansas and Towa.—
(J & E-1-821.) -
.Great Lakes—List—Evermann—Bull. U, 8. F. C. 1901, 95.

689) HIODON ALSOIDES. (Rafinesque.)
( ())hio River and north to the Saskatchewan.—(J & E-1-413.)
Great Lakes—List—Ivermann—3Bull. U. 8. F. C. 1801, 95.

705) POMOLOBIS CHRYSOCHLORIS. (Rafinesque.) )
¢ ()}ulf of Mexico and Mississippi valley. Introduced intp Lakes Erie
and Michigan.—(J & BE-1-425.)
Great Lakes —List—Evermann—Bull. U. &, F. C. 1901, 95.
27
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(942) LUCIUS RETICULATUS. (Le Sueur.)

Maine to Florida and Louisiana, Arka: '
a3 & B.L65T.) ) ansas and Tennessee, Ozark
Great Lakes—List—Evermann—Bull. U, 8. F. C. 1901, 95,

(985) FUNDULUS DISPAR. (Agassiz.)

Lakes and sluggish streams from North i i i
Mi-ssissippi.—B(J & 1008, rthern Ohio to Misgouri and
Great Lakes--—-List—Evermann—Bull. U. 8, F. C. 1901, 95,

(1409) POMOXIS ANNULARIS. Rafinesque.

Mi : reatl Lakes
13%1}@1%8 TS) trom Great Lakes to Texas, Kansag and Nebraska.—(J

Great Lakes—List—Evermann—Bull. U. 8. F. . 1901, 95.

(1464) COTTOGASTER SHUMARDI. (Girard.)

Michigan, Ohio, Indiana and Illinois to K 4
T B R1046) inois to Kenfucky and Arkansas—

Great Lakes—List—Evermann—DBull. U. 8. F. C. 1901, 95.

{1518b) ETHEOSTOMA FLABELLARE LINEOLATUM. (Agassiz.)
Minnesota and Northern Indiana to Missouri—(J & E-I-1098.) .
Great Lakes—List—Evermann—RBull. U. 8. F. C. 1901, 95.

{2336} COTTUS RICEI. (Nelson.}
Great Lakes—(J & I8-11-1952.)
Great Lakes—List—Evermann—Bull. U. 8 F. C. 1901, 95.

(2351) URANIDE KUMLIENII. Hay.
Lake Michigan, in deep water.—(J & E-11-1968.)
Great Lakes—List—Evermann—Bull. U, 8. F. C. 1901, 95.

(2354) TRANIDE HOYI. Putnam.
Lake Michigan, in deep water.—(J & E-I1-1969.)
Great Lakes—List—Iivermann—Bull. U, 8. F. C. 1901, 95.

University of Michigan, Ann Arbor, Mich., Jan. 20th, 1804.
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. Page
Abramis crysolecucas ........-.ccn- 14
Acipenseridae ..... [ P
Acipenser rubicundus .........ce0un ]
Alburnellus Arge ... acesniraeses 17
Alburneilus jaculus .......ccoveevns 17
Alburnops heterodon ........-.ens 14
Alburnops ptumbeolus ...........-- 16
Alburnus rebellus .......vocvvivan 17
albus, COTEEONUS ....-ccerrnrea-sss 21
Alvordins maculatus ........eieenn 33
alvordii, Cottus ....ovvvneniianens 36
alvordii, Potamocotius ............. 36
amarus, Notropis hudsonius........ 15
Ambloplites rupesiris .......... V... 28
amblops, Hybopsis ... ..covcvvavnen- 18
Ameiurus catus ... e 8
Ameiurus CUPreus ... ceoeeraersen 8
Ameiurus melas .......... e 8
Ameiurus natalis ... 8
Ameiurtis nebulosSus ....ovaenronaes 8
Ameiurus volgaris ... 8
americana, Perca ........oviiaaien 32
americanum, Stizostedion .......-.. 21
americanus, Plagyrus ............. - 14
amethystinus, Balmo ........c..o..e 23
amethystug, Salmo ... vvemvves 23
Amia calva ...ciiiviiii s 7
Amia occidentalis ......coccciiiaans T
Amiidae ... vcicii i e 7
Ammocrypta pellucida .......oc-0vn 34
analostanus, Notropis .............. 16
Anguilla Chryspa ... ovvevenisann 19
Anguilla vulgaris ........eniveen 18
Anguillidas ....ooeiiiiiiiiaa i 19
anisurum, Moxostoma ........oeceun 11
anomalum, Campostoma ....... 11 & 12
Aphredoderns Sayanus .........--.- 27
Aphredoderidae .......covoreiiaon- 27
Aplodinotus grunniens ........ 35 & 36
Apomatis cyanellus ............. ... 28
ardens, NOtropis ......ccccavvraenns 17
arge, Alburnellus ........oovevenen- 17
arge, Notropis ........oovcvevinies 17
argentiug, Ichthyomyzon ........... 6
argentius, Petromyzon .............. 6
Argyrosomus artedi ............ies 21
Argyrosomus artedi cigco. ..o 21
ATgyrosomus harengus ............ 22
Argyrosomus hoyi ......oc.oniens 22
Argyrosomus nigripinnis ....... C.. 22
Argyrosomus prognathus .......... 22
Argyrosomus tullibee .............. 22
Argyrosomus tullibee bisselli....... 22

artedi, ATEYrosSomuUS .....ccorinvnns 21

-

. Page
artedi, Coregonus ..........covunn. 21
aspro, Etheostoma ..........cvvoss "33
aspro, Hadropterus ................ 33
Atherinidae ..., .oviivieuiaaaaen 27
atherinoides, Notropis ............. 17
atromaculatus, Semotilus .......... 3
atronasus, Rhinichthys ............. 18
aureas, Fundulug .........o0iinann 26
aureas, Haplochilus ........... ... 26
aureolum, Moxostoma ...........uu 11
aureolus, Ptychostornus ............ 11
auritius, Lepomis ... ceeivevaunens 29
aurora, Catostomus .......... .00 4
bairdi, Coltus ..ovveeiainnaiiinns 36
biguttatus, Nocomis ............... 19
Dhigselli, Argyrosomus tullibee....... 22
hisselli, Coregonus tullibee.......... 22
blennioides, Diplesion .........coev. 33
biennioides, Etheostoma ............ 33
blennius, Notropis ........coevvenn 15
Bloeichtys exiles ........covviiaans 25
Bloeichtys fusiformis .............. 34
Boleosoma NIGTUIL +..-vvnriemmsotss 33
Boleosoma nigrum olmstedi........ 34
Boleosoma olmstedi ..............- 34
buccata, Ericymba ... c.vvvenivenns 17
callipteryx, Campostoma ..........- 12
calva, Amia ......c.ieiiiinaeiias 7
Campostoma, anomalum ...... A1 & 12
Campostoma callipteryx ..........- 12
Campostoma dubium .........000e 12
Campostoma gobionum ......e.-vev- 12
Campostoma MOTIMYTUS «.v-uueeriar 12
caprodes, Hetheostoma ........cc0nn 32
caprodes, Percina .........cooveenen 32
carinatus, Placopharynx ........... 11
carpio, Myostoma ......ooovenenean 11
Carpodes selens ......ccovvaniains 9
Carpiodes thompsoni ............... 9
cataractae, Rhinichtyhs ........17 & 18
Catostomidae ......vciiiiaeniiens 8
Catostommus AUTOTA . ..evorsaanrenss 9
Catostomus catostomus ... ......... 9
catostomus, Catostomus ...........- 9
Catostomus commersonii .........-- 10
Catostomus longirostris ............ 9
Catostomus nigricans .............« 10
Catostomus teres .......c-cevivaen 10
catus, AMeiurus ......covveaeerreas .1
cayuga, Notropis ........ccovenrenes 14
Ceutrarchidae .......-vciinnveons 28
cepedianum, Dorosoma -....... 19 & 20
Ceratichthys cyclotis .........e.--e 18
Ceratichthys stigmaticus ........... 18
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Chaenobryttus gulosus ............. 28
Chirostoma sicculum ............... 27
Chrosomus erythrogaster .......... 12
Chrosomus erythrogaster eos....... 12
ChroSOmus €08 .vuvvnnrvnrinnansren 12
chrysops, Roccus ......ocvvuvnennns 35
chrysypa, Anguilla ...............0. 19
cisco, Argyrosomus artedi.......... 21
cisco, Coregonus artedi.,............ 21
Cliola vigilax ........ viiiveiniannn 14
clpeiformis, Coregonus ............. 20
clupeiformis, Salmo ............... 20
coeruleum, Etheostoma ............ 34
coeruleus, Poecilichthys ........... 24
Couesius plumbeus ................ 19
Couesius prostheming .............. 19
concolor, Tchthyomyzon ............ 6
concolor, Petromyzon .............. 6
copel, Leuciscus ....... . ..o 1T
copelandi, Cottogasler ............. 33
Coregonus albus ...........00vvnnn. 21
Coregonus arted! .................. 21
Coregonus artedi cisco............. 21
Coregonus clupeiformis ............ 20
Coregonus labradoricus ............ 21
Coregonus nigripinnis ............. 22
Coregonus prognathus . g.......... 22
Coregonus quadrilateralid .......... 20
Coregonus tullibee .....0 ........... 22
Coregonus tullibee bisseli ......... 22
cornutus, Hybopsis ........... e 16
cornutus, Leuciscus ......... ..., 16
cornutus, Luxilus .................. 16
cornutus, Minnilus ............ ...t 16
cornutus, Notropis ................. 16
corporalis, Semotilus .............. 13
Corvina richardsonii ............... 36
Cottidae ............oul, e 36
Cottogaster copelandi ............., 36
Cottogaster putnami ............... 33
cottus alvordii .............. .00t 36
Cottus hairdi ...... ... 0t 36
Cottus ictalops ........covnes PP 36
Cottus spilotus .......ccoiiiiannnnn 36
Cristivomer namaycush ............ 22
Cristivomer namaycush siscowet.... 23
Cristivomer siskowitz .............. 23
crysolencos Abramis .............. 14
crysoleucos, Notemigonus .......... 14
cyanellus, Apomatis ............ ... 28
cyanellus, Lepomis ................ 28
cyaneus, Hypsilepis ............... 16
cyaneus, Notropis cornutus......... 16
eyclotis, Ceratichys ................ 18
cypho, BS0X ... .. i 25
Cpyrinidae ....... . iiiiiiniinnn 12 -
dekayi, Pimelodus ................. 8
diaphanus, Fundulus ........... ... 26
dilectus, Notropig .. ......covuivnnns 17
diplaemia, Hypsilepis .............. 1T
Diplesion blennioides .............. 33
dolomieu, Micropterus ............. 30
Dorogsomatidae ............0c000.n. 20
........ 19 & 20

Dorosoma cepedianum

dubium, Campostoma, .............. 12
duquesnii, Moxostoma ............. 11
duquesnii, Placopharynx ........... 11
elongalus, Leuciseus ............... 13
208, Chrosomus . .......oeuevev.n. 12
cos, Chrosomus erythrogaster....... 12
eos, Btheostoma ......... ...ty 3
eos, Htheostoma fusiforme.......... 35
Ericymba buccata, ................, 17
Erimyzon oblongus ....vvvevvvnernn 10
Brimyzon sucetta ................. 10
Erimyzon sucetta ohlogus.......... 10
erthrogaster, Chrosomus ,...-....... 12

erthrogaster, Leucicus .............. 12

BEsox eyPha «vvvviiniiiiiiiancinnan 25
Esox lucius ........ e 25
Hsox nobilior .......vvvveiininn 26
ESOX DOTOSUS v .vvveerens | A 25
Etheostoma aspro ................. 33
Etheostoa blennioides ............, 33
Etheostoma carpodes zehra......... 32
Etheostoma coeruleum ............. 34
Etheostoma €05 .....ivviiivniiian. 25
Etheostoma exiles ................. 35
Etheostoma flabellare ............. 34
Etheostoma fusiforme eos .......... 35
Etheostoma fusiforme exiles........ 25
Etheostoma nigrum ................ 33
Etheostoma pellucidum ............. 34
Etbeostoma jessiae ......... 000000 34
Eucalia inconstans .........,.. 26 & 27
BEupomotis euryorus .........c.oue.n 29
Eupomotis gibhosus ................ 30
euryotus, Hupomotis ............... 29
euryorus, Lepomis ................. 29
axiles, Boleichthys ................. 35
exiles, Etheostoma ................. 35
exiles Etheostoma fusiforme........ 35
exiles, Noturus ......... e 9
exiles, Schilbeodes ...... ... vvuns 9
fasciatus, Micropterus ............. 30
flabellare, Etheostoma ............. 34
flavescens, Perca .............. 31 & 32
flavus, Noturue ...........coviinnnn 8
fluviatilus, Perca ....covviiiiaicinin 32
fontinalis, Salvalinus -, ............. 24
franklini, Cottus ........... . 0vuu.. 36

franklini, Uranidea ................ 36
fretensis, Hybopsis ................. 14

fretensis, Notropis ................. 14

frontalis, Hypsilepis ........... ... 16

frontalis, Notropis cornutus......... 16
Fundulug aureas ........vvivinuen. 26

Fundulus diapbanus ............... 26

TFundulus diaphanus menona........ 26

Fundunlus multifaseiatus ........... 26

Fundulus notatus .................. 26

fusiformis, Boleichthys ............ 34

Gadidde ........ . .ot 37

Gasterosteus inconstans ............ 27
Gasterostidae ... ... .. i 0 26
gibbosus, Bupomotis ............... 30
gibbosus, Lepomis ........cvinnn. 29

gobionum, Campostoms
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ili IS o ewan v raanrraaen Lepisosteus OSS8US ......eaoa-veren
5"“3#2’ %ﬁiﬁz}ig: ....... 36 Lepisostgeus platostomus ........-.. ;
EEEILSC; 1I’Ju(:ic:operca. .................... 31 | Lepisostidae ......ceciiereorieers o
grise;.lm Stizostedion canadense.... 31 | Lepomis aurltuj? s .................... o
"runniel’ls Alpodinotus ........ 25 & 36 | Lepomis cyanellus ............... 2
Erunniens’ Haploidonotus .........- 36 i Lepomls e}ggé);élss e 29
culosus. ChaenobTyELus .....oo-eees gg %gggﬁ;z igl:]lcisor ............................ 3
guitatus, Percopsis -0t % | Rl longispiiien <o 2
gyﬁﬁ::s,- Schilbeod'es ............... 9 Lepom%s meg?,lotls ................. "
g&dropéerus ASPIO 4o vverov s R a2 %epom}s pg{é;ﬂ?:s PR, .. .. .‘ 9
Hadropterus maculatus ...........- 33 epomis p Stes < ... =
haematurus, Hybopsis ......cove--e 13 | Leuciscus copl t ................... o
haematurus’ LeUCiSCUS . .uvseervmron 3 Leum_scus cornuius ... vviieeaiaaes 13
Haplochilus, AUTEAS . oaveesnrrmrs ... 26 1 Leuciscus elongattus ............... :
Haploidonotus grunniens .......... 36 Leuc1_scus haemadurus ............. H
harengus, ATEYTOSOMUS . ..veecenr-- 21 | Leuciscus heterodon ...oovaruneen i
heterodoﬁ AlDUTTODS ... vurremnsnne 14 | Leuciscus NEOBARUS ...v..wervreers ¥
heterodon’ LenciScus o veecvaaaeen 14 | Leuciscus smlc_:»pterus ........... 1
heterodon’ NOtTopis - cvvvaervereeaes 14 Leuci_scus tuditanus - eveeci v it
heterurun:’l, Dorosma cepediouum, ... 20 I_;euplscus volucellus ......v.n 15
hexacanthus, Hyperistius .......... ﬁg {l'i'rri;. 1{1131;111);1;& .............. 56 o
i [BUS vorrvvnnmcnrraneunn imi,
g:gggﬁmtg;glsus ............ 19 longirostris, Catostgmus ........... 23
hoyi Ar‘gyrof;‘é)mus ................ 99 | longispines, Lepomis .......c-vene- 29
huds’onius, Hyhopsis .v.-vvieceaans 15 L(itaﬁoizm
hudsonius, Notropis ......ccvvrnenes 15 lota, Lo }.o‘s'a: ................. o
huronensis, Lepidosteus ............ q Lotg. MACUIOSA « «o vt 44
Hybognathus nuchale ...........xvr 12 L\lglgae Seeees s 28
Hybognathus stramiens ......ce.0en 12 L111c1.opelca. grisa ..... .. 00es s
Hybognathus volucellus ............ 15 | Leuciscus erythrogaster ...........- b
Hybopsis amblops ......ooaveiannrs 17 {uc%us, E?lc;(us ceeen S
Hybopsis COrNAtUs . ...oevrvaareeens 16 Yucu:ls, cills ... es . e
Hybopsis fretensis .......oeervanens 17 | Lucius L L 2
Hybopsis hasmaturus ...........e.« 13 Luczus ma,sq_umongy ............... o
Hybopsis hudsonius ....c..ecvo--u- 15 Lauciug vermllc_ulatus ............... 2
Hybopsis kentuckiensis ........ 18 & 19 | lunatus, Rh%ngchthys ...... sus ..... H
Hyhopsis storerianls ..........---- 15 | Junatus, Rhinichthys atronasus..... 2
Hybopsis tuditanus ......... PR 14 | lutea, Perca . e peeesenenaees oo 32
Hyborynichus notatus ............- 13 | Luxillus cornutug ........ :1 ..... 1
Hylomy'?on nigricans .......eooene 10 | lythrurus, Notropis umbratilus...... n
Hl;r]orch;rnchus notatls -..covearenns 26 ma.crqllepggota., Mi?ﬁi%ﬁﬁnié ........ 1
i . um v
Hyperistiug hexacanthus ........... 28 | macroleplao , M o
Higsilepis cornutus cyaneus........ i.f{i mg'gﬁllitﬁi, é[la‘rg:éil;;ltasru.s. peeereee e
ilepis diplaemia ..........cov0s m s, Hadropterus ......
gﬁg:gzgig fr%)nta.lis ............... 16 | maculatus, Pomotis ... .cevervenee %2
ictalops, Cobtus ..:..ccvvaienranees 36 maculqsa, Lota o
Ictalurﬁs gracilis ..ocoiaaiiieennn '; ﬁg;glll;ggn%;,tk%%us s - 2
Ictalurus punctatus .......o.eeeen-- _ 5, IS e o
Icthaelurus puctatus .....o.ocovvenee 7 megalotis, Llic_apog;&:n:a.; ............ a
Ichthyomyzon argentius ........... 6 melanops, n fnytrema T....ocoeee et o
Jchthyomyzon concoloT ..oiivareinn 2(3 Meilzlsml:mé?&;u.q ......... e o g
ineci 1= SR melas, 8 oaaaeeeteiees
;gg:)sligt,a.ﬁ:p%nllmalia ........... 26 & 27 | menona, Fuuduius digpanug.......- gg
inconstans' Gasterosteus ........... 27 M@croperca punctulf—zta e 20
irrideus S;a.lmo .................... 23 | Micropterus dolo'rmeu ........... a0
jacnlis ’Alburnellus v eeeareanre 17 | Micropterus fa..sclla.tus .............. .
?iessia.e ' Htheostoma ...coveveesren- 34 | Micropterus nlgrm_ans ..... - e o
kentuciciensis Hybopsis ......- 18 & 19 Mi_{:ro'l?te;gs s;ég:l:isdes P sa
Labidesthes sicculus ......c.o-vnes 27 | milesi, imephales .....ovooette 16
jabradoricus, COTegONUS ... ..vie--oe 21 M}nmlus COTIUENS -.vvovrrreresm it
Lampetra wildert .......coocova--n 6 M}nutrema MEJAnoPS . coxreert 5
Lepidosteus hUuronrnsis . ...-.eevuan 7 Ml_u;'us, Not}qusd .................. p
Lepidosteus oculatus .....ocveveers 7 | miurus, Schilbeodes .......--
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mormyrus, Campostoma ........... 12 | pellucidum, Etheostoma ........... 34
Moxostoma aniSurum .............- 11 | pellucidus, Pleurolepsis ............ 24
Moxostoma aureolum ............,. 11 | peltastes, Lepomis ................ 29
Moxostoma duquesnii .............. 11 | peltastes, Xenotis ........ovvvuvnn. 29
Moxostoma 1acrolepitiota ......... 11 | Perca americana ................., 22
multifasciatus, Fundulus .......... 26 | Perca flavescens ............... 31 & 32
Myostoma earpio .......... ... 11 | Perca fluviatilus .................. 32
Myostoma macrolepidota ........... 11 § Perca lutea .....ccveviivunnnnann. 32
namaycush, Cristivomer ............ 23 | Percidae ......oiiurrimenennnenns 31
namaycush, Frutta ................ 23 | Percina caprodes ..............0.un 32
namaycush, Salmo ................. 23 | Percina caprodes zebra............. 23
namaycush, Salvalinus ............ 23 | Percopsidae ......... e 27
notalis, Ameiurus .......ccouvvivnne & | Percopsis guttatus ............. ... 27
nebulosus, Ameiurus ............... 8 | Petromyzon argentius .......... ... B
neogaeus, Leueiscus ............... 14 | Petromyzon concolor .............. 6
neogaeus, Phoxinus ................ 14 | Petromyzontidae .............cc0vun 6
nigricans, Catostomus ............. 10 | Photogenis spilopterus ............, 16
nigricans, Hylomyzon .............. 10 { Phoxinus neogaeus ........:....... 14
nigricans, Micropterus ............. 30 | Pileoma ZehTa ...vvnvurnnrinn.s So.. 82
nigripinnis, Argyrosomus .......... 22 | Pimelodus dekayi ................. 8
nigripinnis, Coregonus ............. 22 | Pimephales milesii ................ 13
nigrum, Boleosoma ................ 3 | Pimephales motatus ............... 13
nigrum, Etheostoma ............... 33 { Pimphales promealis .............. 13
nobilior, Es0x ....ooviuiniiiiiiin, 26 | Placopharynx carinatus ........... 11
Nocornis biguttatus ................ 19 | Placopharynx dugquesnii ........... 11
notatus, Fundulus ................. 26 | Plargyrus 2mericanus ............. 14
notatus, Hyborchynchus ........... 26 | platostomus, Lepisosteus ........... 7
notatus, Hybornychus ............. 13 | Pleurolepsis pellucidus ............ 34
notatus, Pimpehales ............... 13 | plumbeolus, Alburnops ............ 16
notatus, Zygonectes ............... 26 | plumbens, Couesing ........coeevnn.. 19
Notemigonus chrysoleucus ......... 14 | Poecilidae ......coivivnniiinnennens 26
Notropis analostanus .............. 16 | Pomotis maculatus ...........0o... 29
Notropis ardens .................... 17 | Pomotis vulgaris .................. 30
Notropis arge ..............c0ont, 17 | Fomoxis-sparoides ................. 28
Notropis atherinofdes .............. 17 | porosug, ESOX .. ovuveniininnannnn .. 25
Notropis blennius ................. 156 | prognathug, ATrgy¥rosmus ........... 22
Notropis cayuga ........... P 14 | prognatbus, Coregonus ............. 22
Notropis cornutus ................. 16 | promealis, Pimpehales ............. 13
Notropis cornutus cyaneus.......... 16 | prorviger, SQUAIUS . .oivvvrrrrnnn.nns 13
Notropis cornutus frontalis......... 16 1 prosthemius, Couesius ............. 19
.Notropis dilectus .........c.ovvunne 17 | Ptychostomus aureolus ............ 11
Notropis fretemsis .................. 14 | punctatus, Ichthaelurus ............ 7
Notropis heterodon ....... Y 14 | punctatus, Ictalurus ...........:c.. 17
Notropis hudsonius ............... 16 | punctulata, Microperea ............. 35
Notropis hudsonius amarus ........ 15 | pungitius, Pygosteus ............... 27
Notropis hudsonius selene.......... 16 | putnami, Cottogaster .............. 3
Notropis egalops ....vvieviiiinnanss 16 | Pygostteus pungitius .............. 27
Notropis umbratilus lythrurus...... 17 | quadrilateralis, Coregonus ....... ~. 20
Notropis volucellus ................ 15 | Rhinisctbys atronasus ........,.... 18
Notropis whipplii ...............:. 15 | Rhinichthys astronasus lunatus .... 18
Noturus exiles .....ccvviiiiiiiannn 9 | Rhinicbthys cataractae ....... 17 & 18
Noturus flavus ..........0000innes 8 | Rhinichthys lunatus ......... e 18
Noturus gyrinus . ... o oo... 9 | Rhinichtbys obtusus ............... 18
Noturus mirus ...........cc0ivnnn 9 | rhotheus, Semotilus ................ 13
nuchale Hybognathus .............. 12 | richardsonii, Corvina .............. a6
oblongus, Erimyzon ............... 10 | Roccus chrysops ......vvvvveeinen 35
oblongus, Erimyzon sucetta........ 10 | rubellus, Alburnellus ............,. 17
~obtusus, Rhinichthys .............. 18 | rubicundus, Acipemser ............. 6
occidentalis, Amia ....... ... a0 7 | ruprestris, Ambloplites ............ 28
oculatus, Lepidosteus .............. T | Salmo ametbystus ...........0vult. 23
olmstedi, Boleosoma .......... ree.. 34 | Salmo amethystinus ............... 23
olmstedi, Boleosoma nigrum........ 34 Salmo clpeiformis ........... .. ... 20
pallidus, Lepomis ....ov.viivunnanns 29 | Salmo irrides ......cevvvvnerrnaen 23
Salmo namaycush ........covuveniunn 23

pellucida, Ammoerypta ............ 34
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saimoides, Micropterus ..........-- ) 3g
Salmonidae .....cieveavieairaee 2
Salvelinus fontinalis ...........--- 3%
Salvelinus namaycush ..........-.-
Qalvelinus namaycush siscowet..... 23
savnus, Aphredoderus ............- 3';
Scianenidae ......cearanriae 5
Schilbeodes exiles ... v g
Schilbeodes g¥TINUS - ..-vvvvneerrnn :
Schilbeodes miurus ... .-ceevee-- J
selene, Cariodes ....... ..o oovoee
selene, Notropis hudsonius..... se.. 15
Semotilus atromaculatus ........... 13
Semotilus corporalis .............-- 13
Semotilus rhotheus ........... vee.. 13
Serranidae .. ..cceveraanaraanrnes 35
giceulum, Chirestoma .............. 27
gicculus, Labidesthes .............- 27
SIUTIARE e cvv v vanenrranemn s sneaes 7
giscowet, Chbristivomer namaycush.. 23
gigcowet, Salmo ......ocoieieios 23
siscowet, Salvalinus namaycush.... 23
siskowitz, Cristivomer ............. 23
sparcides, Pomoxis ... ... coeheann 28
spilopterus, Leueiscus ............- 16
spilopterus, Photogenis ............ 16
spilota, Uranidea ........c....ovnvn 3§
Squalus ProTiZer ..........coovvaenn 13
stigmaticus, Ceratichthys ....... l?
Stizostedion americanum ........... 1
Stizostedion canadense grisium..... 31

Stizostedion vitreum ..........0--- 31
storerianus, Hybopsis .......vvvvven 15
stramiens, Hybognathus ........... 15
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gucetta, ETIMYZON ovuvrrroanarr-ns 10
teres, Catostomus ............. 10
tergisus, Hiodon .......cccioveeannns 19
thompsoni, Carpiedes .............- 9
thompsoni, Triglopsis ........-- 36 & 37
Thymallidae . .ovveeronanaanens .2,4
Thymallus tricolor ............cnvs 24
tricolor, Thymallug ...............- 2&
Triglopsis tbompsoni .......... 36 & 37
tuditanus, Hybopsis ...........cvn- 14
tuditanus, Leueisus .........coonnn- 14
tullibee, Argyrosomus .........:cos 22
tullibee, COTEEOMUS «vovvvrvan srrs 2‘%
Umbra limi ..o ivninrnies 24 & 25
TmMbTidAE wovvsnramnreraanermrsrns 24
Uranidea franklini ...........sc0ne 36
Uranidea gracilis ........occorecens 36
Uranidea spilota ......ooooviieinen 26
vermiculatus, Luecius .......00a0v0s 25
vigilax, Chiola ....coievennreinenns 14
vitreum, Stizostediom .............- 31
volucellus, Hyboganthus ........... 15
volucetlus, Leuciscus ......... .0 15
yolucellus, Notropis ........c...vvv 15
vulgaris, Ameiurus ....... [P 8
vulgaris, Anguilla ......oviiiianne %g
vulgaris, Pomotis ... .....ooerenns 0
whipplii, Notropis &.....cccevvnns 1;
wilderi, Tampetra .......cveaaiens o
Kenotus pelagtes ... ieaiiinn s
zehra, Etheostoma carpodes......... 32
zebra, Percina carpodes...........-. gg
gebra, Pileoma ......oooovenrerees 32
Zygonectes notatus ...




