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BREATA. : T

Page 45. “Lake Huron” in ninth line should read Lake Michigan.

Omitted between 13th and 14th lines, p. 45, Fonrth Diatrict; west shore
of Linke Huron, south to Port Huron, St. Clair river and Detroit river to
Detroit.

“Lake Huron ” in first line under head of Fifth Distriet, ghould read
Lieke Superior.

On p. 83, 35th line, “200,000” should resd 1,762,852.  “500,000
pounds™ in line 36 should read 2,764,587.

REPORT.

To the Hox. Joun T. RicH, Governor of Michigan:

S1rR—A detailed report of the, operations of the State Board of Fisgh

ommissioners, covering the period from December 1, 1892, to December
1,1894, is herewith submitted in accordance with law. : ) )

The established wark of the board has been carried forward -during this
period with a gratifying measure of success, and with increasing ugeful-
ness. This work comsists of the artificial propagation of the commercial
fish of the great lakes, consisting of the whitefish (corregonous culpeifor.
mis}), the pike perch (stizostedion vitzeum), the salmon trout (salmo namay-
cush), and of brook trout (salvelinus fontanalis), the rainbow trout (salve-
linus irideus), the brown trout of Enrope (salvelinus alpinus), the carp (cyp-
rinus carpio), and the sturgeon (acipenser sturjo).

The stocking of the streams of the State with brook trout, brown trout
and rainbow trout has been somewhat incressed as to output over the
report of two years since, and is now being conducted in a manner some-
what commensurate with the noeds of the State, The results of the stock-
ing of the streams with these varieties is very gratifying and has met with
universal favor.

In the lower peninsula, where, until within recent yoars the stocking
has been principally done, the trowt plants have been phenomenally sue-
cossful. Streams in more than fifty counties of the Htate have been
successfully planted, and in every instance where the waters have been
suitable and the fish have been properly planted; the success has been
onqualfied.

The mensure of success of this branch of the work will be better under-
stood when it is known that befors the intreduction of the artificial propa-
gation of this fish, none of the streams of the lower peninsuls, with the
possible exeeption of one or two small river basins, contained brook trout.

By a liberal and careful stocking of these waters with fry, this has all
been changed, and now it can be said that nearly &ll of the streams in these

- localities rank with any other streams of the country in the superior trout

fishing they afford.

1t has been a commonly accepted notion that brook trout will not thrive
in' many of the streams of the lower peninsula because of the latitude in
which they lie, and the height to which the temperaturs rises in many of

these waters. Buf the abundance and size of the artifieially bred brook
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trout in the streams of Calhoun, Barry, Kalamazoo and other conpties in
the southern portion of the State, have changed this prev:alent notion, and
in many of the spring fed streams and brooks of this section of the State
fine trout of good size have been taken for & number of years.

The natura% condition of these streams is such that the fish kindly take
to the new habitat. Nearly all the streams in this State which are fod
from spring water sources are filled with the natural foed of the trout,such
as the caddis, fresh water shrimp and other crustaces. QOur ezperience
with all these streams shows that if they are not overstocked the fish will
attain a remarkable growth in a short time.

"The Au Sable, the Maple, the Pigeon, the Sturgeon, the Pere Marquette
with its numerous tributaries, and other rivers in the middle portion of the
State, were once well stocked with the grayling, which are natural fo those
waters, Since lumbering operations were began, however, these fish have
been gradually growing less in numbers. Log running operations have
made thoroughfares of thege rivers, and have been the principal cause of

the disappearance of this fish. These rivers, in the language of the early -

explorers, are ‘‘sweet water’’ strenms, being pure, cold and clear, and are
fit rivers for either the grayling or trout. ) )

When it became apparent, some years since, that the gray‘l‘mg were
diminishing in the streams which lie in what may be termed the “*grayling
belt’’ of the State, the commission was solicited by several of the promi-
nent sportsmen of the State to stock them with brook trount. 'The board
refuged to do this, end determined it was best to try and restock them with
grayling. ) ) )

"~ Wo then began & series of experiments, extending over a periad of about
three years, to artificially propagate the grayling. Repeated attempts
resulted in failure. Under domestication they showed no disposition to
spawn. Different plans of procedure were adopted, but they did not
respond to any attempts to artificially propagate theth. We finally became
satisfied that like certain other fish and guadrupeds they could not be
reproduced while held in restraint, or under domestication, and- we were

_reluctantly compelled to abandon all hope of making sny success in this

direction. o .

We are convinced from our knowledge of the life history of the grayling
in some of the streams in the State, which at one time were log running
streams, but have long since been abandoned as such, that in time natural
conditions will agsert themselves, and that the small tributaries of these
streams contain greyling enough that have .escapad the log déstroying

. gauntlet, to stock the streams fairly well again.

Fxperience, and investigation of the facts, further show that the com.
monly accepted notion, that if grayling and brook trout are placed in the
same stream it will nitimately end in the destruction -of the grayling, is
unfounded. It is well known that in several streams in England and Wales
the grayling and trout are found in common in the same streams. Accord-
ing to Walton, Francis, and the testimony of presentday anglers, this con-
difion exists and has existed thera for many generations.

After all effarts to artificially hateh the grayling had proved unsuccess-

ful, we decided it was hetter policy to stock_ these grayling rivers with
trout. Sinoe then these streams have been liberally planted with brook

trout and rainbow trout, and in some instances with the brown trout. The

result following these plants has fully justified the course taken. Several
of these rivers today are becoming known as famous trout streams, and in a
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number of them grayling, brook trout, rainbow trout and brown trout are
interchangeably taken in a day’s fishing,

In passing, it may perhaps be well to say a word rogarding the decline
and probable future history of the grayling in Michigan waters. The great
factor in the diminution of their numbers we believe may be attributed
almost wholly to the logging operations which have been carried on for
many years on the grayling rivers, The grayling’s spawning seasonn may
be stated as extending from February to April. The ova is then cast and
remains upon the gravelly beds of the streams until about the last days of
Maroh, when it hatohes. The sun in its northward course, with the spring
rains finally loosen the ioy fetters which have held the streams in their
grasp for months, and the vast quantity of logs which have been cut dur-
ing the winter and fhrown upon the ice ars released. These masses of
loge come plunging down the river channels, furrowing and plowing up the
beds of the streams, tearing up the ova from the places where it is
deposited, and thus destroying the means which nature hes provided
for a restocking of the streams. This occurring from wyear to year
has worked largely to lessen the numbers of these fish. Such stocking as
the stream gets, comes therefore from the small tributary brooks and
creeks of the rivers which are too small to be run with logs,and we believe
that in the end these natural nurseries will serve to at least preserve in
some degree the grayling in this State. When lumbering shall cease on
the grayling streams, restocking will again be begun by mature and we
believe thess fine game fish will be known and found in Michigan for mauy
years to come. '

The success of the broock and other trout in these streams can be
accounted for by reason of the difference in the spawning season of the
grayling and brook trout. The eggs of the brook frout are cast from Sep-
tember to December, approzimately, and are hatched befors the bresking
up of the rivers by the spring freshets, thus giving the young an oppor-
tunity to take care of themsslves.

The rainbow trout is a spring spawner and its ova would stand but little
better chance of coming to maturity than those of the grayling in these
streams. There are but few streams in the State where the liberating of
the young of this fish have been successful,and those are the larger streams
lying in the grayling belt in which the log running has practically come to
an end. Asa game fish, the rainbow truut has no superior among the

.salmonidae found in our waters, and in edible qualities is equal to any of

is congeners, A small stock of the parent fish of this variety is now car.
ried in one of the ponds in Paris, sufficient with which to stock the waters
which experience has demonstrated are suitable for its habitat.

The operations embracing the hatching of the commercial fishes have
been somewhat increased in the last two years, although not to any great
extent, and we are now conduoting a very large and important work in this
direction. This work includes the hatching of whitefish, salmon trout and
the pike-perch or wall-eyed pike of commerce. The output of whitefish
fry has amounted for the past four years to upwards of one hundred and
fifty millions per year, and of the pike-perch more than twenty-five mil-
lions. The large planis of whitefish made from the hatcheries of the State
have servedltoTsustain the productiveness of the fisherias to a considerable
extent. 'This is beiter demonstrated by a comparison of the condition of
the commercial fisheries of Lakes Ontario ‘and Exie with the fisheries of
the upper lakes, Huron, Michigan and Superior. As pointed out in another
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rtion of this report, if proper legislation can be had to protect these
Egheries in our waIt)‘.ers, wepha‘?e no hesitation in asserting fchat‘thqy may he
brought back in the course of a few years to something like their former
productiveness by the aid of artificially hatched figh. L

With a view of securing a more economical, wider and bstter distribu-
tion of the whitefish {ry during the hatching period in each yesr, and to
avoid the losses resulting from an overcrowding of our facilities for distri-
bution at that time, we established last year a _rehef station for Yvhlt_eﬁsh
ova at Charlevoiz. With the large hatch of whitefish at the Detroit hatch-
sty when the eggs are all carried at that station, we have been unable, even
with the constant use of two cars, to make the distributions rapidly enough
to prevent a considerable loss of fish. This relief station has been estab-
lished at a small expense to the State and will be of great service. The

resulting benefit has been apparent even during the one season it has been .

i tion. )
' m%li];?}iathe wide distribution of small-mouthed black bass in all the waters
of this country lying east of the Mississippi river basin, and the profusion
with which the inland lakes and streams of this State were naturally stocked
with these fish, it has not been found necessary until within the past few
years that we should give this fish any attention. But the steadily increas.
ing number of our people who resort to these lakes to catch the black bass
and the persistent fishing to which they have been subjected has at last
made it manifest that steps must be taken to renew the fish in these lakes
by artificial means. The demand for young bass for this purpose has been
constantly growing and in the season of 1893 we took the initial steps lock-

ing to the establishmnt of an experimental station for this purpose. "No -

branch of our work is likely fo prove more popular than the hatching and
distribution of these fish and the popular demand has been so imperative
that we beliove the establishment of this station meets with the entire
oval of the public. ' ] o
apglt;veral yoars :Ego the commission began & series of investigations of the
fauna of the inland lakes of the State. The object of that inguiry was to
determine what was the character of The life of our inland lakes the differ-
ent varieties of fish food they contain, and upon the results of these inves-
-tigations we might more intelligently base a judgment in alloting fish to
applicanta for different waters. The object aimed at was to get if possible
an intelligent understanding of the natural conditions relating to the food
supply, etc, by which we might be guided in making tuture allotments of
fish to applicants. These investigations were carried forward for a number
of years, and there is now on file'in the office of the board a tolerably com-
plate survey of the inland lakes and different river basins of the State.

SCIENTIFIC INQUIRY.

It has long been apparent to the commission that our knowledge of the
kind of food upon which the young whitefish subsisted was at best but
very meager. Very complete mineralogical, topographical and other kinds
of surveys have already been made of the State, touching many of her
material interests, but singularly enough no comprehensive biological or
zoologicel survey has yet been made which furnishes us a knowledge of
the fauna of cur great lakes and inland waters. The possession..of this
knowledge is of as much importances to the public welfare ag the informa-
tion derived from any of the surveys that have been made along the other
lines referred to. and affects our material interests as deeply. The mone-
tary and food value.of our commercial fisheries to the State cannot be over-
estimated, and a complete knowledge of the food of the commercial fish is
ane of the things which closely affects suasesstul fish oulture, '

Fish commissions were first establised about twenty-five years ago and
at once sprang into deserved popularity, They appenled to the public as
& means by which the fisheries, which for such a long period had heen
subjected to wasteful fishing, might be in a large measure restored to their
former fruitfulness, The wonderful success ¢f Dr. Garlick, Seth Green,
Samuel Wilmot and other fish culturists of twenty years ugo in the sue-
cessful artificial propagation of the salomnidie lead to great encouragement
in fish cultural work, and the states eagorly entered upon the work of the
artificial breeding of fish. It-was demcnstrated that whitefish ova could
be successfully handled, with a wonderful degree of success, and Michigan,
with her usual encouragement of promising enterprises began the work
of the artificial hatohing of whitefish.

The food of the young trout was known long before their artificial prop-

agation wag begun, but when it came to the question of the food of the
commercial fish of the great lakes, fish culturists were confronted with con.

. ditions about which they knew little, and but little has been since added to

our knowledge of the subject. The food of the adult whitefish was
pretty definitely determined at an early stage of fish celturs, but the food
of the fish from its infantile stage to an age when partially grown was
entirsly unknown.

It has been enforced more and more upon us during our entire experi-
ence that this subject was one which should he thoroughly investigated, a0

. that we might act intelligently in liberating the fry of this fish in localities

where their food could be found in greatest abundance. It is important
that the fish culturist should know what the food of the infant whitefish, iz,
where it is most abundant, whether it is found in shoal water or in the

iy
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dseper parts of the lakes. Ii is of importance to know where the young
fish resort at different seasons of the year; whether their food changes at
certain stages of growth,and if so of what it consists during these different
periods. - [t is important that we should know how long they remain upon
their natural spawning beds after they are hatched, where they go, and in
search of what food, Thess, and numberiess other questions which are
closely related to the practical results of fish culture should be determined.
With these guestions solved, a more certain result can be resched in fish
cultural operations than is now possible. We believe it is strictly within the
scope and duties of the Fish Commission to settle these unknown condi-
tions as abaolutely as may be, by the institution of a systematic series of
investigations which shall be carried on from year to year by skilled soien-
tific observers, acting under the general - direction of this board along
lines which shall lead to practical results, ‘

These questions have been frequently discussed and considered by the

- commission, and their importance in conmection with our work fully real-

ized, snd in the spring of 1893 it was decided to commence the inquiry.
Arrangements were mage with Prof, Jacob Reighard, the professor of ani-
mal morphology of the University of Michigan, to take oharge of the inves-
tigation and to organize the necessary force to carry on the work.
" The services of soientific men connected with the Universities of Mich-
igan, Wisconsin and other states, were enlisted in the service. If was
arranged 1o take up the work at the commencement of the college vacations,
snd to prosecute the inquiries ae far as the time would permit sach season.
The University of Miohigan co-operated with us by the loan of the necessary
literatpre ond instruments, With the small means at our disposal the work
has been carried forward, with good results, for thé past two summers, By
conducting our investigations upon this plan we have been able to secure the
co-operition of skilled stientific men in this work at but little outlay, and the
State has been subjected to no expense for their services. Too much can-
pot be said in commendation of the disinterested way in which these gen-
tlemen have served the State in this most important work. The experience
of the past two seasons has shown that the work has taken a broader and
more important scope than was originally contemplated. Subjects of sci-
entific investigations kindred in their character and necessarily closely
related to the work entered on bave beem carried along, and the result
has been a thorough identification of the fauna and flora so far as the
territory has been covered. : .

Owing to the absence of Prof. Reighard in Europe during the season of

" 1894, Dr H. B. Ward, of the University of Nebrasks, undertook the direo-

tion of the woerk during the past summer, and is entitled to credit for the
results of the season’s explorations. _

We believe the State should carry forward this work which has been_so
well begun and which promises fo be so important in its results. We
wounld therefore recommend that an allowance of $2,4756 per year be
made for the cuming biennial period for the prosecution of this inquiry.
The necessities of the work reguire the allowance of this amount to carry
forward thess investipations successfully, and with adventage. The work
should be continued from year to year in the future until tho waters of the
State are thoroughly explored, and their fauna is thoroughly identified.

So far as the results of this work bave been published, it has received
much commendation from sciontific students and observers, and has
reflected credit on the State for its enterprise in entering upon this work.

REGULATION OF THE COMMERCIAL FISHERIES.

For more than tem years, the commission has periodically called ]
attention of the leg_islature to the necessity for thg enaotmegt of ba&gi
laws for the protection of the commeraial fish of the State, and for the bet.
ter enforcement of the laws already enacted for this purpo,se.

At the last session of the legislature we presented to both houses for their
con_mderatlon, a statoment of the conditions surrounding the fisheries
which threatened their destruction unless the strong arm of the law should
intervene for their preservation. The facts presented showed that present
methods of fishing were of such a character,if continned, as to lead o their
ultimate extinction. A number of hearings were had before the committess
of fisheries of the Senate and House, sitting jointly, whers these matters
were fu]l‘y discussed, and the commercial fishermen were given a full
opportunity to be heard wpon the question of the legislation we proposed
for the protection of fish. Those committees agreed to report favorably
the bill we presented,and did so report. Tmmediately following this action
the fishermen began an® active opposition to the proposed measures and
with sitoh success that when the bill was reported in the Senate alth::mgh
supported with an able argument by the chairman of the committee of
ﬁsher_les of the Seuate, enough influence was brought to bear to defeat it

This ended the maiter, no report being made by the House committee.

The results of the fishing of the last two years have only confirmed and
made stronger our belief, that unless prompt and effective measures are

soon taken the fisheries of thegreat lakes in this State will scon follow the
history of the fisheries of Lake Ontario and Lake Ezie. The Lake Ontario
fisheries have been absolutely wiped out, although onos of the first import-
tance. The majority of the fishermen who once followed a profiteble occu-
pation upen that lake have long since heen driven to other callings for a
livelihood, and the industry has practically come to an end.

Dr. Hugh Smith, Superintendent in charge of the Division of Statistics
of the United States Fish Commission, in reporting upon the condition of
ih?‘ fisheries qf this lake to the commissioner in the year 1801, says:

The scarcity of fish that formerly abounded in Lake Ontario, and the
possibility of a further deorease in those and other species, have 'been tha
basis for an agitation which has become one of the most nzjteworthy move-
ments of the kmd_ in recent years. Fish and game elubs, anglers’ associa-
tiona and economic trade organizations have given the matter considera-
Yon; sporting and industrial publications have contmined numerous and
detailed acoounts of the progress of the movement; the drily press has
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noticed the subject editorially and opened its columns to correspondence
and news; conferences have been held between representatives of the
countries immediately interested in the preservation of the lake fisheries;
the New York legislature has provided for a new code of fishery laws with
a view to seouring better protection to fish, and the natiomal congress has
made provision for the establishment of a fish hatching station on or near
Tiake Ontario. )

“The species of which the greatest quantity was canght (speaking of the
yeoar 1891) were the ciscoand the other minor varieties of whitefish, classed
in the tables under the general name of herring.”

Dr. Smith gives somse tabulated statements showing the quantities of
whitefish taken in Take Ontario npon the American side of the lake in
1890 and 1880, und a comparison of the same shows the following:

In 1880 there were taken 1,064,000 pounds. In 1890 there were taken
of whitefish 148,771 pounds, thus showing in the ten years a decrease of
915,229 pounds, or 86.02 per cent. :

Tha catch of salmon trout in the Ameriecan waters of Lake Ontario for 1880
was 569,700 pounds, and for 1890, 41,010 pounds, showing a decrease in
pounds of 528,690, and a percentage of loss of 92.80 per cent.

Speaking further on this same subject, he says:

“Trout are now very scarce on the American shore of Lake Ontario, and
the decrease of catch since 1880 has been one of the most remarkable

changes in the fisheries of that body of water. Tn 1880 over half a million-

_pounds were taken, and in 1890, although the yield was dovhle that of
1885, only one-fourteenth. of the cateh of 1880 was obtained.

. “The present scarcity of the highly esteemed whitefish (corregonous
eulpeiformia) in American waters of Lake Ontario is one of the most note-
worthy features of the life of the lake. The yield of this species is now
only one-tenth of what it was ten years ago,and in many lecalities in which
the fish was formerly caught in considerable numbers, it is now rarely™if
ever taken.”’ .. )

The history of the commercial fisheries of Lake Krie has been that of
uninterrupted decline for years. Many of the whitefish grounds, which
ance yielded a profitable return to the fisherman, have been abandoned,
and the inevitable result must be that the remainder will cease to be pro-
ductive in a very few years.

The condition to which those fisheries have now been brought can he
better understood, and the decay which has fallen upon them is made
apparent in an article published in the Detroit Free Press of April 14;
1894, which follows: . ,

LAKE. ERIE OVERFISHED.—SANDUSKY FISHERMEN ARE GOING NORTH FOR
’ THE SUPPLIES. ’

“Toledo, April 18 (Special).—The scarcity of fish in Lake Erie and the
somewhat inferior quality is causing something of an exodus of dealers
form Lake BErie to the Northern United States. The Sandusky Fish Com-
pany, which consists of all the firms at and in the vicinity of Sandusdy,
has decided to remove its entire business to the Lake of the Woods on the
boundary between the United States and Manitoba, Nine carloads of nets,
a tug, otc., were shipped to Duluth today, en ronte to the point stated.
Ohu this lake it is said that whitefish and sturgeon exist in greal guantities,
The company expects to catch sufficient to mect the demands of trade, and

3

ELEVENTH REPORT-STATE FISHERIES. 13

when the rigorous northern winter sets in will coms back to Lake Erie and

. go to work, It is stated that numerous companies along the northern

coast of Lake Hrie will soon follow. Lake Hrie supplies nearly all the
northern states with fresh water fish, but excessive netting for several years
back has almost ruined the business,”

The Fishing Gazette, 2 paper devoied to the interests of commercial
fishermen of the United States, in its issue of April 5, 1894, says:

<*Bpeaking of the fish industry of Lake Erie and the large and alarming
decresse of food fishes, and the causes that have led to it, State Fish and
Game Warden L. K. Buntain, said to the Cleveland Leader reporter a fow
days ago, among other things:

‘The cause of the great decrease lies in the systematic efforts of the fish-
ermen to get the greatest amount of fish possible. The pound netters,
with their inside nets, catch great numbers of small fry not large enongh
for food, and in Sandusky alone a year ago, thousands of tons of these
small fish were ground up for fertilizers, and then, what the pound netters
leave, the gill natters take. No wonder that like the buffalo of the great
western plains, the foud fishes of Lake FErie are about to become extinot.
We are told of one Sandusky firm which last year took 400 tons, and had a
catch of only 30 tons this year.” ™’ ‘

The following upon the same subject is from the Fishing Gazette of
February 8, 1894 : .

Porr Crintow, Q. Jan, 25, 1894, °

Enrror Fisaing GazerTe—Being a subsoriber to your valuable paper,
I enclose a clipping from one of our papers, which gives the situation’
protty well. At the present time people are alarmed at the disastrous
consaquences which would follow if Lake Erie is allowed to be fished out
as the other'great lakes have been. 'The end is about in sight, and it will
take years of the most siringent enforcement of laws confining fishing, to
bring the fishery to anything like it has been. Lake Erie is supposed to
have been the groatest fresh fish fishing water in the world, but it is about
fished out. Already one-half of the fishermen have made assignments and
more will follow.  Of course the gill netter will not agree to any regula-
tion. We are both gill net and pound net catchers, having forty-eight miles’
of giil net weh in length and about eight miles of pound net. The respon-
gible houses are proposing to limit all fishing to six miles fram main shore,
and within two miles from shores of any idland; also to leave not legs than
one half of &ll passages open. Then to make it obligatory to return all
undersized fish to the water; also to lift nets in a manner so as to not
injure the fish, This limit is opposed by gill netters; also the returning
of the fish, as they say they can’t do it in cases of whitefish, which, while
unmatored, are caught by thousands in herring nets, and are so soft that
they are used only to be made into fertilizer. The people have the right
te know the oxact state of affairs, and no doubt it would be interesting if
your paper would give attention to it.

Respecttully,
W. E. B

At the bottom of this article the editor of this papér BRYS:
‘‘{Attention is invited to the latter of our correspondent, W. E. B., who,
being the senior member of a large house engagéd in fishing, knows what
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he is talking about.  Extracts from the clipping he refers to appear else-
where. Evidently something should be dene, and done quickly in the
lakes, and the fishermen know it and are agking for it.—Ed,})”

LAKE ERIE FOOD FISH.—THEY ARE DECREASING SO FAST AS TFOQ OCUABION
. GREAT APPREHENSION,

The following is from a Cleveland paper of December 20, 1894 :

Cleveland, Dec. 20.--The activity of the pound and gill net fishermen
in-Lake Erie has resulted in largely decreasing the number of food fish in
the lake, and grave fears ave felf for the future in consequence. During
the ldst few days State Fich and Game Warden I.. K. Buntain, of Dayton,
}.m.‘sz1 been in the city obtaining facts and figures for his annual report. He
eaid :

"*The report is dus the Governor on January 15, and I am now at work
on the final details of it. There has been a remarkable decresse in the
number of fish caught in Lake Erie waters during the season, and it is
causing the greatest apprehension among fishermen. Formerly they have
fought againet any efforts to confine their occupation within the require-
ments of the law, and gave me u great deal of troubls, but they are asking
for help now. The cause of the great decrease lies in the systematic efforts
of the fishermen to get the greatest amount of figh possible, The pound
netters with their inside net cateh groat numbers of the mall fry, not large
enough for food, and in Sandusky alone, a year ago, thonsands of tons of
these small fish were ground up for fertilizers, -

“Then the gill netters cover the entire laks, going aoross from one side
to the other. These, with their powerful tugs and immense nets, intercept
the fish and break them up into groups, which are practically valueless so
far as spawning is concerned. One man in Sandusky that s year age had
a total catch of 400 tons, this year had only 80 tons. That shows the extent
to which the business has suffered.

The State fish hatehery at Sandusky has done nothing this year, as it
"was impossible to obtain spawn for hatching purposes, and the hatchery
consequently went out of business. In 1889 the catoh of fish was so heavy
that it could not all be put up. The United Statoes hatchery at Put-in-Bay
also did nothing in this year. Tt is useless to expect that artificial hatch-
ing and planting alone will make good the wanton destruction of past and
present fishing.

“The value of food fish in inland waters would be fully realized this year
if the streams and rivers and small lakes throughout the state were well
stocked. If a poor men ware able today to go out and cateh fish enough
to last him a week, it would be & beneficial thing. Therbe is no reason why
Ehi lesger badies of water in the state could not he woll supplied with

S . 11 . . )
The Fishing (Gazette, of November 24, 1894, contains the following upon
the same subject:

“The Erie County Réporter, at Huron, Ohio, commenting on the catch .

of fish in that section,says that it has been the most disappointing known.
Thus far there have been absolutely no herring caught in the pound nets,
and the gill nets have shown a large falling off as compared with other
years. Harlier in the season the catch of ‘pickers] was fully np to the
standard, and with anything like an ordinary catch of herring, the season

ot e v e,
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‘would have proven fairly profitable. But the season is rapidly drawing to
a close, and it would require an old time ‘run’ from now on to bring the
total of herring to anything approaching a peying basis. With ordinary
conditions this would be possible, but gill net tugs even now are wnable to
find herring within about twenty-five miles of here steering about north by
east, whioh takes them neatly to Point Pelee. This leads the experts to
infer that there are no herring on the American shore, and while fisher-
men are proverbial optimists, they begin to fear the worst, and all unite in
the opinion that the great lake fisheries will scon be but a memory. The

" shrinkage in the catch of herring, the staple of Lake Erie,is almost inered-

ible. 1In 1885, Wickham & Co.,with thirty-five nets, caught over one mil-
lion pounds of herring, and each year since then the catch has steadily
decreased, until Iast fall, when their total catch of herring, with seventy
nets, was only seventy tons, only about one-fourteenth as mueh per net as
in the first year named. The decreass in the catch of pound nets on_the
west end of Lake Hrie dates from the introduction of gill nets into these
waters, each year being considerable less than the preceding ome in catoh,

‘“There has been much agitation for several years of the question of
preservation of fish in Lake Erie, and several laws have been framed by
the pound and gill net factions, but the laws framed b{ one party have
always been bitterly fought by'the other, with the result that today the
fishing laws of Ohio are practically inoperative, and the food fishes of the

. most productive body of fresh water in the world are rapidly hecoming

extinot, ) ’
“‘Stringent legislation to cover the abuses of both gill nets and pound
nets shonld be passed without delay, limiting the gill nets to a certain
depth of water,and the pound nets to a certain sized mesh at a certain dis-
tance from shore. By this means only can the abgolute depletion of the
lakes be avoided, and one of the chespest and most nutritious varieties of
food be preserved.’” . ‘ ‘ .
Now that the fisheries of Lake Ontario have been ex]?austed, New York
has begun to fully realize the situation. She now appreciates that,although
ghe has at her door a great reservoir, capable of furnishing an important
food produet, it yields her nothing. The people of the state have finally
awakened to the situation, and her fish commission is making every effort
to bring the lake back to something like its former productiveness. Even
in these offorts they find themselves hampered, becaus_e the ]al_;e has been
g0 depleted of its fish that they are nnable to get from it a sufficient number
of parent fish with which to do the needed restocking, and they have been
compelled to coms to the upper lakes for the ova. The public have become
8o much interested in the idea of a restocking of this lake that a society
known as the Cheap Food Fish Association, was formpd sometime since in
that portion of the state lying along Lake Ontario. The association
embraces among its members Jeading business and professional men, whose

" offorts have been directed to the calling of the attention of the public to

the necessities of a restocking of the la
ence legislation in the same direction.

Governor Flower, who lived for many years near the border of the lake,
and was familiar with the wealth of fish food it at one time produeed, and of
the low condition to which it has subsequently comse, called the attention
of the legislature a year ago to the necessity of a liberal appropriation for
the purpose of restocking the lake and urged the fish commission to

e, and they are also seeking to influ-
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make greater efforts in the direction of the propagation of the commercial
fish. Among other things Le said: .

"'The commissioners of fisheries are continning the stocking of lakes
and streams and with apparently good resuMs, Their efforts should be
directed, mainly, however, o increasing the supply of food fsh. Merely
as conservators of sportsmen’s interests their official existence and powers
would soarcely be justified by the tax paying public. The scope of their
responsibility and the measure of their opportunity are much wider than
is prescribed by any such narrow field. There are fifeen hundred square
miles of water within the area of our state, capable of producing an unlim-
ited supply of food fish, thus cheapening in large degree the cost of living
to the people, creating additional employment and adding to the state’s
wealth. * * # ¥

“*Liberal stocking of Lake Ontario with whitefish, pike snd lake trout,
assisted by proper regulations for catches, would build up an important
industry in that vieinity, profitable alike to the fisherien and the publie.
I bespeak for this subject the earnest consideration of the legislature,
believing that with comparatively small expenditure great good can be
accomplished.”’

What is troe of Lake Eric and Lake Ontario in the matters referred to
above by disinierested autharities, is in a large measure true of . the great
lakes which encircle this State. The deeay which has set in and pro-

gressed 8o far on the two lower lakes of the great chain, is in the nature of

a creeping -paralysis, and unless adequate means are taken to prevent

further wanton waste and destruction, the paralysis will soon have equally

affeoted our own lakes, and those great bodies of water must in the future
serve no other purpose than that of a highway upion whick to float the
comnmerce of the great lakes.

In o monetary sense, Michigan is more desply interested than any other
state lying upon the borders of the lakes in the maintenance of tha com-
meroial fisheries. She is surrounded on almost every side by thess great
fresh water seas, which furnish a substantial food supply to her citizens,
and which, if properly conserved, will always be a source from which may
be drawn anmually a large and important acquisition to our weslth,

‘When we consider the snormous numbers of nets fished in our waters,and
the fact that they are fished at all seasons of the year, except when inter-
fered with by storms, we are surprised to find that any fish are left. If
the nets fished in the waters of this State were put end {o end, ‘they would

encirele the whole State two and a half times.

- The State has taken pains to surround the game fish, the game birds and
the gamo quadrupeds of thisState with themostrigid laws during their period
of reproduction, and for a sufficient time thereafter to protect the young

" until they can care for themselves; yet the State does not invest one single
dollar in their propagation, neither does it derive any substantial return
from their capturs. Stringent laws have heen passed. and are rigidly
enforced to protect the peach orchards of the State from the . sgourge
known as the “'yellows.”* These laws are wholesome and have been adopted
and ave rigorously enforced in the interest of the public good; but the
great commercial fisheries of the State, which yield more than a million of
dollars yearly at the wiiclesale price are constantly subjected to the most
destructive metheds of fishing, with the almosf cerfain result that in a
short time they will become absolutely extinet. If there is ahy one
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material industry in the State that deserves protection, the commercial
fisheries is that industry; and it is not only a matter of the greatest inter-
est to our present population, but it is of vital interest to those who are to
come after us.

+ The State has, with its usual liberality, by the erection of hatcheries,
sought to perpetuate the fisheries, and considering these facts and the
necessity of maintaining the future supply of food fish, the State should

“take prompt action to protect the fisheries,and the legislature should enact

such reasonable and just lawa to protect the public’s rights therein, as may
be necessary, .

Tt is expected that the Fish Comimssion will restock the gerat lakes and
maintain profitable fishing, and yet the fisherman prosecutes his work
of destruction without Jet or hindrance, in sessen and out of season, with
all manner of devices of the most destructive character, and the wholesale
slaughter of the young fish which are too young to have yet spawned, still
goes on. . The fagk thus set for us is too great to be accomplished without
the assistance of natural conditions to aid us. Not only are the young
whitefish taken which have been hatched naturally, but those put into the
water by the commission are also captured before they have come to spawn-

- ing age, and thus are the efforts of nature and the ingenuity of man both over-

come, Thousands upon thousands of small fish are taken each peason, and
the advent of each year under present conditions marks & step nearer the
end. :

The standard of inspection which governs the inspection of whitefish on
the lakes, sufficiently characterizes the present methods of commercial
fishing, and it may not be without interest to introduce them heve.

They are as follows:

Standard No. 1, whitefish, shall consist of sound whitefish well cleaned,
trimmed with head off, split on the back, smooth on the face, free from
rust or ragged, weighing not less than one and one-quarter pounds each,
nor measuring less than twelve inches, measured from extreme scale on tail
to extremse scale on neck. '

Standard No. 2, whitefish. The same, but it is prescribed they
shall not weigh less than three.quarters of a pound each, nor messure less
than ten inches,

Standard No. 8, The same, but includes all fish under ten inches in
length and weighing less than three-fourths of a pound.

The size of a spawning female whitefish is not less than a pound and a

‘half in weight. The statistics on file in this office show that about threa-

fourths of the entire catch of whitefish taken in the waters of this State will
grade as No. 2 and under. No arpument seems to us necessary to show
that the criminal results of the methods of fishing now being pursued must
soon end in the destruction of our commerdial fisheries.

All attempts thus far made to secure the passage of laws regulating fish-
ing have been met with the most stubborn opposition on the part of the
fishermen, They have insisted to the legislature that the commission i
actusted by some ulterior object and improper motive in attempting to
pass protective laws. They have insisted that such laws would ruin their
business, and their arguments have heretofore had sufficient strength to .
defeat all legislation proposed in the public interest,

The duties laid upon the State Board of Fish Commissioners require
them to submit a report to the Governor of the conduct of their work, and

3 .
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further requires them. to submit suggestions from time to time as to the

needs of the fisheries, In pursuance of thig duty we have frequently sug-
ested such reforms as seemed to us necessary and proper, and have agked
or action thereon. We have no interest beyond that which concerne the
public; and although such proposed measures may be defeated our plain
duty and our inclination when possessed of all the facts, urge us to again
bring this matter to your attention,
The claims of the fishermen that the commission is governed by improper
motives has had some weight with the legislature, and we havée been:

.improperly looked upon as parties te a controversy who are acting
" from selfish motives, rather than as State officers performing -their proper

duties. It seems to us that this subject is of such great importance to the
State, that an inquiry as to the condition past and pregent of the fisheries, the
causes of decay, ete., should be made by some authority outside of the
commission and reported upon to the Governor, together with such recom-
mendations a8 may seem necessary for the regulation of fishing methods as

" will preserve the fisherics in the future, In accordance with this idea we

would suggest that the Governor recommend to the legislature that an act
be passed at the coming session authorizing the Governor to appoint a
commission of three disinterested persons, who shall make a thorough can-
vass and tour of the great lakes bordering the State, whose duty it shall be
to inquire into the past and present condition of the fisheries, the extent.
of their decay and {he causes which have contributed thereto; that such
commission be directed to present a finding and regort thereon to the
Governor at s date, not later than October 1, 1897, together with such
recommendations as to needed legislation as the facts may warrant. '

We further recommend that at the coming session of the legislature a bill
be passed authorizing the imposition of 8 lcense fes upon all nets which
may thereafter be fished in the great lakes and fheir connecting waters,
and that the fund so obtained from such licenses shall be turned into the
State treasury to the credit of the sustentation fund of the State Board of
Fish Commissioners, to be used in the propagation of food fish for stock-
ing the great lakes of this Stats, .

The state of New York has a law now in foree similar to this, licensing:
the use of the oyster beds within the state jurisdiction. The dominion
of Canade has long had in foree a license law governing the use of nets.
The wholesale commercial fish business carried on in this State is largely
in the hands of individvals and corporations living outside of the State
who come into our waters and enjoy the rights to fish therein in common
with our citizens and it seems to us but just that they should eontribute
in this way to the support of the work of artificial propagation.

DETROIT " STATION.

JESSE P. MARKS, OVERSEER.

At this hatohery the bulk of the hatching of the commercial fish is con.
dioted, and it is under the immediate oharge of the superintendent. -Tt
has an equipment of 1,025 Chase Automatic Hatching jars, each jar carTy-
ing four quarts of eggs. This station is made o do double duty each year
in the hatching of commercial figh. Daring the month of Novémber in
each year the house is filled with whitefish ova, and the winter months are
accupied in the hatching of the eggs and the distribution of the fry when
hatched. 'The distributions are made during the months of Maroh and
April in all the great lakes and connecting walers bordering the State.

At the close of the distribution of the whitefish, and during the month
of April, the house is again stocked with the ava of the pike-perch, or the
wall-eyed pike of comimnerce, one of ‘our most valuable commeroial figh,
Lile all spripg spawning fish, the hatching period of thig species ie much
shorter than that required for the fall spawners, like the whitefish and
trout and other salmonidm. The time ocoupied in hatching the pike-
pereh is not more than three or four weoks, Immediately upon the com-
pletion of the distribution of the pike-peroh fry, the house is closed until
the operations of the following fall are begun, and the force at the station
is put upon other work. .

The young of the pike-perch or wall-eyed pike are mostly distributed in
the inland lakes and tivers of the State, although a considerable quantity
is each year liberated upon the grounds from which the parent fish are
taken, to maintain the stock.

The sturgeon hatohing operations closely follow the hatohing of the
pike-perch and are carried on during the month of June, by the regular
force connected with the Detroit station. This work is all conducted upon
the Detrait river.

The fisheries for the taking of the whitefish are located upon the Ameri-
can side of the Detroit river, and are controlled and managed by the State
Board of Fish Commissioners. From these fisheries the ova is gathered
with which the Detroit and Sault hatcheries are stocked. The seinin
season for whitefish begine in the latter part of Oatober and is ‘continu,
until the last days of November, the time varying somewhat with the char-
acter of the season,

These fisheries possess superior advantages for the capture of whitefish
over those of any other locality in this State, and for the taking of white-
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fish ova. ~Fgg gathering upon the open lakes is, at best, a most uncertain
undertaking.” Iis success is largely depsndent upon favorable conditions
of the senson,and the uncertain character of the weather prevailing during
November, when spawn gathering should be at its best, renders the result
of spawn taking operations a very uncertaih mattor. Upon the open
waters of the lakes the only opportunity aiforded for egg taking, is the
chance of the spawn gatherer being upon the grounds &t just the period
when the fish are ready to cast their ova naturally, He is fortunate if he
is able to find a very fow days out of the entire ssason when an abundance

.of ripe fish oan be found, from which the ova may be stripped. Under

specially favorable conditions only, and with a large force, is there a pos-
aikility of securing a reasonably good supply of eggs upon these waters.
The history of spawn taking on the open waters of the Iakes hag been that
of partial, rather than of complete success.

This commission having a familiarity with the history of this work and

a knowledge of its uncertainties, determined some years sinoe to acquire

control of the fisheries upon the American side of the Detroit river, from
‘which to secure their parent fish. We now control six fisheries on the
river that are fished by us every fall. The right to fish at these various
places has been granted to the commission by the parties who own and
comirol them, free of all rental. They are fished by our own employes,and
the fish when taken are placed in erates which permit a free circulation of
water, and they are thus bheld in good condition until their eggs have been
taken from them, Experienced egg-takers are in charge of each of these
fisheries during the entire spawning soason and exerciss a constant super-
vision and oversight of the fish from the time they.are taken in the nets
until the egg taking season has closed. Operations conducted in this way
result in the taking of nearly !l the eggs the female fish contain.

The eggs are taken and fertilized and are then removed, ench day, to the
Detroit hatchery, where they are placed in automatic jars and are kep? in
constant movement by the circulation of water taken directly from the
Detroit river, and are hatched in about four .months, the time varying
according to the temperature of the water and character of the senson.

The suecess of the work of planting young whitefish has been shown in

. many localities upon the lakes. If we compare the condition of fishing on
our lakes with that of the lower lakes, thera can be no question that the
prosent condition of our fisheries has been largely maintained because of
these plants. The Detroit riveris a fair example of the success of the work
of the artificial propegation and planting of this fish,  Formerly there was
a large run’of herring up the Detroit river from Lake Erie in September,
and the herring fisheries were a source of considerable profit.  Following
the herring run each year came the whitefish, which also appesred- in the
river in very large numbers, until serious inroeds had beon made upon
them by long continued fishing. Within the past tem years the herring
catch on the Detroit river hag entirely failed, while the catch of whitefish
has held its own, or perhaps been a little better, notwithstanding the fact
that these fish, running up from Lake Erie to gpawn in the Detroit river
and L.ake $t. Clair, are compelled to run the gauntlet of a large number of
pond nets at the mouth of the river. The State has done nothing in the
way of propagatihg the herring, while it hag made liberal plants of white-
fish fry in the river and in Lake Erie; and this accounts for the difference
in the catch of these two varieties. The same state of affairs exists with
reference to the herring and whitefish catch in Lake Erie itself,
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DETROIT RIVER FISHERIES,

1893,

The field work in conneotion with the Detroit hatchery during the fall of
1803 was carried on at six fisheries on the Detroit river, viz.: Hast Point,
Willis Fishery, Fort Wayne, Grassy Island, Mamajuda and Stony Island.

The first seine hauls on the river were made at Belle Isle and Grassy
Island, October 16, and the last at Bells Isle, November 25. A total of
2,123 hauls wag made at all the fisheries. The total number of whitefish
taken,crated, 14,526, Of this number 7,868 were males. and 6,663 females,
being a small increase over the total catch of the preceding year. )

The average number of whitefish taken, per haul, at all the fisheries, 63.

The average weight of fish, 2 7-16 pounds. The total number of 8ggs
taken, 156,227,100, Average number of eggs per female, 28,411, First
eggs taken, November 7. Tast eggs taken, December 12, being from fish
transferred from Belle Isle to tanks in the Detroit hatchery. ‘

Although the crop of eggs taken was large, filling the Detroit hatchery
to its ntmost capacity with a small surplus for transfer to the Sault station,
the supply was somewhat less than that of the preceding year, which was
the largest at that time in the history of the work. )

The percentage of females spawned was considerably lower thar in the
preceding year, which accounts for the shortage. This falling off was due
to the low stage of water at the Fort and Grassy Island fisheries, thereby_
causing injury to the fish, The water at these fisheries where the crates
are placed is shoal at best, and must be deepened by dredging in the near
future. ‘

The percentage of females spawned at the Fort fishary was 724, and at
Grassy 12 1.5, or about 18 per cent less than at Belle Isle, where the crates
are get in deeper water with a better ourrent.

BELLE ISLE FISHERIES.,

The regular fishing orew was put on at the Willis Fishery, October 16,
and-at Bast Point, October 29. ~ A second or night crew was put on at the
Willis ground November 5 and laid off November 22. The crew upon the
other ground was not doubled and no night fishing was done there, except
as done by the day crew fishing over time. The fishing was discontinued
at these points November 24, and at the Willis ground on the 25th. One
hundred and fifteen fish were taken at the latter ground on thi last dgy of
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the operations. The run was not over, evidently, but the ice then running
in the river precluded a further prosecution of the fishing, .

The total number of hauls at Bast Point was 218., Male whitefish taken,
1,404; females, 658 ; total, 1,957, or an average per haul of nine. These
fish were all crated at the Willis fishery.

The total number of hauls at the Willis fishery was 647. Number of
Ehifeﬁsh caught, males, 1,654; females, 1,705; total, 3,359, average per

aul, 5 1.5. :

Number of females spawned (including those from East Point), 2,043,

Number of eggs taken, 54,735,300, an average per female of 96,791
" First eggs taken %member 9, last December 8.
+The station was closed December 10.

FORT WAYNE FISHERY.
r

The catoh at this fishery for this season was larger than for 2 number of
years. Fighing was begun October 23 and closed November 24. A night
orew of fishermen was run at this fishery from November 13 to 22, inolus-
ive. Total number of fish taken, 3,670, of which 2,068 were males and
1,602 females. The average number of fish per haul was 8. “The number
of femgles spawned, 1,161; number of eggs taken, 36,636,600, averaging
31.556 per female, First eggs taken November 9, last December 8. Fsish-
ery olosed December 9. :

STONY ISLAND PISHERY. ’

The cateh at this fishery was very light because of the low stagae of water
during the fishing sesson. = THéo-water is much shioaler here than at any
other ground on the river, The ground iz an inviting one upon which
whitefish may spawn, but in low water the fish do not run near enough in
share to be reached with a seine, which owing tu the rapid eurrent is
necessarily short. The fish taken at this fishery are much larger in aver-

_&ge size than at any of the fisheries above, and the females usually out-

number the males two to one. The fishing at this fishery i all night fish-
ing. Fishing was begun _here November | and ended the 13th. Total
ntmber of haunls, 107.” Whitefish caught, males, 119; females, 195. The
station was closed within a day or two after the fishing ceased. At that
time 72 females had been stripped, yielding 3,165,900 eggs, and average of
48,970 per female. The remainder of the fish wers taken to Grassy Island
and spawned there. The first eggs were taken at Stony Island November-8,

MAMAJUDA FISHERY.

But a small amount of tishing was done ati this fishery, and the operations
were carried on by a single crew and continued from Oectober 19 t6 Novem.
ber 11, inclusive. Total number of whitefish taken, 574, of which 371 were
males, 203 females. The station was olosed November 13, and the fish were
taken to Girassy Island. Twelve females were stripped at the fishery
before it was closed, from which were taken about 500,000 eggs, or an aver-
age of 48,000 per female,
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GRASSY ISLAND FISHERY.

One year with another this ig probably the best and most reliable ground
on the American side of the river. The catch here in 1893 was about 1,500
greater than in the preceding sesson. The time from Ootober 21 to 8,
inclusive, was oocupied in removing obstructions from the ground which
interfered with geining and fishing operations during this time were neces-
sarily sugpended. Regular fishing operations were begun October 16 and
ended November 23. The night crew was worked from November 7 to 22,
Fighing terminated on November 23. Total catch of fish, 4,652, of which
2,247 were males and 2,405 females. Females handled that were taken at
Girasgy, 2,405, females handled which were taken from Mamajuda fishery,
191; females handled taken at Stony Island, 123; total of females handled,
2.719. The females siripped here averaged 27,600 eggs each, making a
total of 64,277,000 eggs, The first; eggs were faken November 7, the %ast
December 9. Station elosed December 10. :

In February, 1804, 22,000,000 whitefish eggs were sont from the Detroit,
station fo the relief station at Charlevoix,and were there hatoched and dia-
tributed at various places on Lake Michigan and the Straits of Mackinac.




DETROIT RIVER FISHERIES.

-

1894,

The results attending the collection of whitefish ova on the Détroit river

in the fall of 18%4 were considerably greater than those of amv preacedin.
season: The seasan was not espeoialg]y favorable for fishing ybgng:es?%%
more interruptions by storms and severe weather than usual, but this was
more than compensated for by the cold weather and low temperature of the
water, which caused the spawn to mature rapidly and run freely. Ninety-
three per cont of the crated females were spawned, as against 79 per cent
of the preceding season. The average weight of the fish was 81 ounces
greater than that of the year before. The total number 8of ogge
obtained was 188,133,000, an increase in round numbers.of 32,000,000 over
the preceding season. The ayerage number of eggs per female wag 32, 350,
an inorease over last year of nearly 4,000. This was due in a8 measure to
the inereasod size of the fish, but more Iargely to the exceedingly favora-
ble spawning conditions that prevuiled. S
The aggregate catch of whitefish was almost identical with thai of last
year, although one less fishery was aperated. The catch af Grassy Island

fishery was 34 per cent larger than last year. The figures for the Belle -

Isle fishery and for Stony Island fishery also show a substantial incrense
but there was a marked falling off at the Fott fishery. The cause of this
was its more exposed condition to the southwest gales which prevailed
than that of any other fishery on the river. Two such gales occurred at the
height of the Tun and resulted in a considerable loss. The East Point fish-
ery catohwas less this year than last. This fishery suffered considerably
Bgt}xlreltsguptlons from passing vessels, which.interfered with the throwing
ne, .

The cleaning of the grounds at Grassy Island inor X
cator o coming of | pOi%]f. y Islan resulted in an incressed

., FORT FISHERY.

The fishing crew was set at work on this fishery Qatober 30 and fishin
closed November 25, A second crew for night ﬁsﬂling was put on Novemg«
ber 5 and was continued to the 24th, inclusive of both dates, Total nom-
ber of ﬁsh,tak.en, 1,775, ot which 1,052 were males, 723 females. Number
of females stripped, 630; number of eges taken, 19,592 750; averagenum-

ber of eggs per famale, 99,400, First ) :
Sor of oees ' irst eggs takex% November 12; last,

L4
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GRASSY ISLAND FISHERY.

Fishing was commenced at this point Ooctober 20 and closed November
23, A nipght crew was put on and worked from November 5 to 23, inclu-
give. Toial number of fish taken, 6,285; males, 8,676; females, 2,769,
There were alsc bought to this station from the Red Shanty fishery 87
males and 39 females. Number of females stripped, 2,578, Number of
egps taken, 90,992,750,  Average number of eggs per female, 35,683
First eggs taken November 12; last, December 8. :

BELLE ISLE FISHERIES.

EAST TPOINT.

Fishing was commenced at this point October 26 and discontinued
November 24. A second crew for night fishing was run at this fishery
from November b to 19, inclusive. The total catch of fish was 2,306, 1,662 -
being males, 644 females.

WILLIS TISHERY.

Fishing was begun at this station on October 25 and ceased November
96. An exira crew fished at this fishery from the 4th to the 24th of Novem-
ber, inclusive. Total number of fish canght at this fishery, 8,977, of which
2,103 were males, 1,874 females. The fish from the East Point fishery
were brought to the Willis ground to be handled, and there were stripped
at this fishery of the fish taken at East Point, 1,655 males and 644 fexpa]es.
The number of eggs taken was 66,044,700, Average per female stripped
29,094, The first eggs were taken Navember 12, the last December 1.

STONY ISLAND.

This fishery was operated by Joseph Grondy, under a special arrange-
ment with the board by which we were to have the ova from the fish taken.
Fishing was begun here November 1 and continued to November 18.
There were 437 fish caught, of which 151 were males, 286 females. Total
number of eggs taken, 11,419,200, Average number of eggs to fomale,

40,000, First eggs were taken November 12, the last November 26.

PIKE PERCH 1883.

The wall-eysd pike eggs used at the Detroit hatohery in the spring of
1893 were taken at Saginaw Bay; and the spawn taking operations began
there on the 13th April.

The work was interfered with by serious storms from time to time, but
"in the main the work was fairly successful, Twenty-two million eggs were
‘taken at this point. The work of egg taking closed upon Saignaw Bay af

the end of April. From this place the crew was sent to St. Clair river and
ege taking operations were begun at Robert’s Landing at the fishery oar.
ried on there by ¢ommercial fishermen. The first eggs were taken at this
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fishery on the 4th May, and immediately after being taken they were put
in Holton hatching boxzes, wherein they were carried until the larger per-
centage of poor eggs had worked off,

A portion of thege egys were run in the boxes with atarch added to the-

eggs which prevented adhesion, and as high as seventy-three per cent of
suocesstul inpregnation was obtained. After the eggs had been run.in the
boxes for some time they wera sent to the Detroit atchery and were there
hatched and distributed. Two hundred and thirty thousand of the fry
were planted in the waters from which the parent fish were taken. The
total number of eggs taken and hatohed from this station was 34, 280, 000.

PIKE PERCH 1804,

In the spring of 1894, the egg taking of the pike perch was conducted
on Saginaw Bay and at the west end of Lake Frie. The eges taken at
these places were held in hatohing boxes as usual for a fow days before
being shipped to the Detroit station,

The first eggs were taken on Saginaw Bay March 31, and on Lake Erie
April 158, The egg taking season on Saginaw Bay closed April 20, and on
Lake Hrie April 24, These eggs were all hatched at the Detroit station.
They began hatching April 28, ended May 10. The distribution began
ith May and closed on the 16th. The total output of pike perch at this
station this season was 28,000,000, and 9,000,000 were hatched and distrib-
uted in batching boxes on Saginaw Bay. Distributions of this fish wers
made in fifty-three inland lakes and two rivers of the State,

Owing to the difficulty in transporting these fish for considerable dis.
tances after they are hatched, we believe it will be better in the future to
liberate them afivr they are hatched in the waters where they are taken,
and to confine our operations with the pike perch largely to hatching for
commercial purpeses. We may be able, however, to make some faw dia.
tributions in the inland lakes” Wa believe salmon trout fry can be fur-
nished to take the place of plants heretofore made of these fish in the

inland waters of this Stats, and that they will be much more satisfactory

in the end. The salmen {rout have suoceeded well in the interior lakes of
New York, and we see no reason why they should not do well in Michigan.
With this end in view, in the spring of 1894 wo distributed a considerahle
number of salmon trout in the inland lakes, and during the spring of 1895
we contemplated a largely incressed distribution in the inland lakes,
Extensive repairs were necessary on the Detroit river fisheries in the
summer and fall of 1893 in order to make good the wear and tear of fishing

operations. A new building was built at the fishery at Fort Wayne for the -

accommodation of the crews engaged on the fishery. The general river
repairs amounted to about $1,200. ~Six new nets wera alzo purchased for
the use of the fisheries, . The usual and necessary epairs in and about the
batchery have been made during the past two seasons, ] o

The second floor of the wing of the Detroit station is used for the stor.
age of nets and other material. Tho weight of this material in the sum-
mer of 1893 caused the walls of the building to spread, and the bailding

was strengthened, the walls were drawn together, and it will hereaftor carry -

any weight it is called upon to bear. A lighter was built during the win-
ter of 1843 to be used in the transportation of material and appargtus to
and from the fisheries, at a cost of $105. : o

i
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The houses belonging to the commission on Belle Isle and the one at
the Fort Wayne fishery were each painted during the fall of 1892, There
has been no considerable expense incurred upon the river fisheries durin,
the fall of 1894, beyond the dredging away of the mud on the channe
bank at the Grassy Island fishery. This work was theroughly done and
thg inoreased catch at this fishery has justified the outlay. )

Tt will become necessary in the near future {o select a new site for the
whitefish hatchery at Detroit, but until that shall be done there must be
80me necessary repairs made in the next two years to the present station.

Many of the wooden tanks and troughs, which have become decayed
from long use, must be renewed. While this will involve no great amount
of expenditure, it should be allowed for in the current expense required
af this station for the next two yeurs. .

There will also be some repairs necessary to put the dock into usable
condition at the Willis station on Belle Isle. Some of the piling must be
renewed and new stringers, oross pieces and planking will be necessary.

This dock is now used but little by the park board for any purpose, and
that board in the fall of 1894 considered the propriety of itg removal,
because of its present insecure condition. The dock is quite important
for our own operations in_connection with the island fisheries, and if it
should be removed we would be compelled to go to considerable exzpense
each year in each fishing season to erect a temporary dock for the sghelter
of crates,which structures would have to be removed at the close of each
fishing season, under the rules and regulations of the park board. Upon
-consuiation with that board, they have signified their willingness to share
the expense of the repair of the dock with us, Thisis a generous offer
when we consider the little use they make of the dock at this point and the
fact that they have granted to us the use of the fisheries on the island and
many other favors in connsction with our operations thers, free of charge.

"We therefore recommend that a sum sufficient to allow the fish commis-
sion to join in the repair of the dock be granted,

The interior of the hatchery should be painted. This wark should have
been done long ago, but the urgent demands in other directions and a lack
of funds has caused its postponement. It will also be necessary to provide
now spigots to make good the necessary equipment of the house, which has
resulted from ordinary wear and tear, and a small amount will be necessary
for other equipment. Fifty cans for use in planting are also nseded.

The river fisheries will require new cquipment in the way of nets and
other implements and pharaphernalia connected with the fishing opeara-
tiona to maintain their sfficiency.
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STURGEON.

The operations for the hatching of sturgeon in the spring of 1893 were

“conducted on the Detroit river by the foree of the Dotroit hatchery. Under
favordble vonditions we believe 75 per cent of successful impregnations
can be reached by artificial methods with the eggs of this fish. These eggs
hatch in about four days after being fertilized. During the season of 1893,
450,000 young sturgeon were hatched and liberated in the Detroit river,
‘from which the parent fish were taken. '

In 1894 the sturgeon.work was carried on, on the Detroit river at two

field stations, one heing at Clarke’s Point, and the other at ths Michigan -

Central railway bridge at Grosse Isls, No fish were hatched at the Grosse
Isle station on account of the failure to secure fernales in a fit condition to
be spawnad.

At these places on the river a considerable number of sef lines are figshed
each spring. By this method of fishing the fish are hooked in the body
and are thus captured. The chances of securing good dggs from fish
caught in this way, we believe to be too meagre for successful work on a
geale of any magnituds, and the results of the past two seasons do not war-
rant us in making further efforts in this direction. It is diffcult with this
mode of fishing to secure a ripe fish at the right time. Oceasionaly, if the
lines happen to be raised shortly after the fish is hooked and héfore its
fight for freedom is abandoned, & successful impregnation may be had. The
struggle that ensues when the fish is hooked results in an axpulsion of
most of the eggs that are sufficiently matured to run freely. The relaxa-
tion that follows exhaustion permits water to enter the vent of the fish and
the remaining eggs are thus rendered infertile, It is too much to expeot
the natural functions will not he disturbed by the violerit and barbarous
method of grappling, and we believe the non-success of former operations
may be largely attributed to this cause. 'The plan which promises most
success is by capturing the parent fish in seines. By this method of fishing
the fish are brought in, in good condition, and the eggs can be taken and
fortilired with good results. We believe, therefore, that these fish“should
in the future be taken in this way,and we may then hope for better results,

These conclusions are justified by the fact that at Clarke’s Point, whére
the fish are taken with seines, a good proportion of the fish wera found in

_such condition that the ova could be iaken and successfully fertilized.-

More than a million of eggs wers taken at this fishery in one day from $sh’

held in crates awaiting shipment to market. We believe with the know-
ledge gained from last season’s operations a greater success may be had in
the artificial propagation of this fish in the futare.

Eleven females were stripped at this hatchery and three males,and there -
were planted 130,000 fry.

PARIS STATION.

J, W. POWERS, OVERSEER.

is, 1 i f the
i i is located at Paris, in Meccsta county, on the line of
Gggésﬁt:;ligz éSIncc'lciana Railroad, aqd is the rsl“ﬁﬁtlon where sgldmatpglll]ilsmsrt):l
I the hatching of trout is carried on. ere are rai -
gg;kbzook trout, raigbow trout, and the brown trout of Egrope%h_ thoso
The culture of trout calls for a different class: of operations a};l hos
used in connection with the hatohing of whitefish and pike-pore St :
ova of the whitefish is taken from wild fish ﬁ;n?d vtnth fa;gal;}e ;;nc; nlo%e
uanti
and an ample stock of parent fish a su 01615 % antity of fry can be
obtained each season. But with the_ brook trout an A N
different state of affairs obtaing, and the stock fish need
E;?'uttr;llf? vgg;kamils?be obtained from parent fish held under domestmatmp
i th tire year. )
thl’i?:rgh&?fwi;afghingg are necessary to run a trout station st_:xcci;alssfiﬂly.
The first is a pure spring fed stream, and the second is a suifable loca-

i i i fish used for
i hich to construct ponds in which to carry the :
E ;ﬁ;wgli%%npzr;%ses. The State owns at Paris 158 acres of land, which has

i i ltogether, or in
ired £ time to time, and owns and cpntrols altog , 7
b::?o?%ﬁlizapm?a?ty, three spring fed streams which are suitable f%'htro:t
Eulh’n'e. The hatchery itself is siltus_ateld ulzglnf what tl: ;icﬂ]c;v;: t?)swhe:;ll Iyé
. This stream is about a mile in length from its
gﬁgglﬁarges ;tszlf into the Mus].{egoE r1vter,kaﬁndh uponc;?;ii gt;'g:rfhi’;h::;’ igff
some twenty-five ponds in which the stock fis a;r?ch e o e B
The character of the water of Cheney creek is o © ei o, PUTEOSS
ich it i uired. The temperature is low and the cree !
f&raﬁc}:liﬁcﬁl};irg I;F?a%t from source to outl}e];t, tcllmﬁ aﬁf‘f%rdm h‘iasgsiggagnpgc?:g?s
pity for the construetion of ponds for & % a uth st . ‘Lhis str o the
entire length is owned by the State. The other tw X ,
i khorn and the Liftle Buckhorn streams,
property are known as the Big Bucl [he ] O s,
i bout a quarter of a mile north o eney creek. :
ngl olgltjige ?Li?'fle B(‘llckhorn creek is owned by the State and a.'x.)m;t ::sz mlllga
of the Big Buokhorn, Some years since the water of the Litt 51 ucﬁ's-
horn was diverted from its naturai channel and taken by a condui bla -
tance of some 80 rods into Cheney creek. This added 2 oonmderat e‘g. ;
ume of water to the latter stream, and largely increaced the opportunitie
for the development of a larger work upon that stream.
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When the hatohery was established at Paris, Mecosty county was a8 new
country, was the center of a large lumbering operations and was but sparsely
seftled. As the conntry grew older and settlors became more numerous
and farms began to be made, in ordsr to protect the sources of these streams
it became necessary for the commission to acquire fitle to the lands imme.
diately surrounding the streams and iheir sources, to msake seoure the
future water supply, -and to maintain the temporaturs of the water in the

streams. This accounts for the considerabls holding of land which the -
State has at this station, This land has increased in value materially since.

its purchase, and if for any reason in the futare 1t becomes necessary to
remove this siation to some other looality, much more can be realized from
its sale than the original investment,

' During the season of 1893 and 1894, a large number of salmon trout eggs
were hatched at this station, in addition to the brook trout work,and those
fish were distributed in'the inland lakes of the State. From ten to twelve
thousand adult brook trout are carried in the ponds from which the eggs
are taken for the hatchery, and the output of the brook trout for the last
two years has been as follows: 1893—2,626,000; 1894—2, 788, 000.

Out of this number, in 1893, there were sent to the Sault station from
Paris, to be distributed in the waters of the upper peninsuala, 200,000; and
during the year 1894, 300,000 were sent to the game station,

In 1890 the hatching of rainbow trout was discontinned owing to the
unsatisfactory results of the plants that had been made in previous years,
and fo the fact that a much lower porcentage of eggs were hatched from
rainbow trout under similar conditions than from the brook trout; nor did
the adult rainbow trout carry as well in ponds under domestication. Atthe
time the breoding of this fish was discontinued, the most of the parent fish

held in the ponds had hecomse affected with some disense which had appar- -

ently become epidemic, and this also had its influence in causing us to
ahandon their further culture, :

Since that time, however, several of the rivars into which they had been
introduced have furnished excellent rainbow trout fishing, and are appar-
ently favorable streams in which to liberate these fish. Considerable num-
bers of these fish are now taken in those streams every summer, many
Individuals are taken of large size, and this fish has besome deservedly
popular with sportemen. When these facts bscame manifest, we decided
to again enter upon their propagation. It is our present intention to
carry a sufficient stock of these fish to maintain good fishing in streams
for which they are suited. We now have on hand at Paris about 200 rain-
bow trout. Qur present stock was kindly donated to us by the New York
Fish Commission,to whom we hers wish to make proper acknowledgment.
Under ordinary conditions the stoek from which our breeding fish of this
variety would be obtained in starting anew could be had onfy by raising
them from the eggs, necessitating a delay of from thres to four years hefore
the restocking of the streams could be commenced again, The New York
Fish Commission also donated at the same time 10,000 rainbow fry, which
were planted in the tributaries of the Pere Marquette river,

The brown trout is one of many varieties of Huropean fish intro-
duced into this country that have taken kindly to the new condtions of a
strange environment,and that have proved an eniire sucocess. ‘Held :under
domestication they are equal if not superior in hardiness {o the brook
trout. The losses of these fish carried in ponds at Pdrig are comparatively
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ingignificant, and in many of our streama they have proved to bo a healthy
and vigorous fish, and rapid growers. In Europe this fish isuatural to the
mountain etreams and the lakes lying in high altitudes, and they are
sbundant in the lakes of Switzerland. %t was first introduced into Amerioa
by Dr. Von Bebr of Germany several years sinoe, and for this reason they
are sometimes called the ‘‘Von Behr trout.”” Individuals of this varisty .
have been taken in Amerjcan waters from the original stock weighing as
high as 11} pounds, and they attain o a considerably larger size in Europe,
They are strong and vigorous fighters and are of most excellent character
as an edible fish. Two ponds of adult fish of this variety are carried af
Paris, . .

The output of -brook trout from this station has been increased cousid-
erably during the past two years. There is yot opportunity to further
increase the brook trout eutput from this stalion by the construction of
new ponds. o

The opening of the new hatchery at Sault Ste. Marie will add largely to
the number of trout fry liberated by the commission in our streams each
spring. That hatchery has been constructed with the view of taking care
of the trout streams of the upper peninsula, while the Pairs station will
furnish the stock for the lower peninsula streams. )

. There are two hatcheries, an overseer’s dwelling, two smaller dwellings

for employes, a barn, shop, ice house and connecting buildings for the
cold storage of fish food and for the cutting of foqd, a store hours for
material, fools, etc., and a car house upon these premises. :

In the summer of 1893, with a view of increaging the number of stock
fish at this station, two large wild ponds were constructed on the Rig Buek-
horn creek for wild trout. The construction of these ponds bas_resulted
in considerably increasing the number of wild fish from which ova ig
taken, .

In the summer of 1894, one of the large ponds above the highway on
Cheney creck, known as the “Elbow pond,” wag remodeled and two
good sized ponds were made from it, both new ponds being riprapped with
boulders. This work was made necessary because of the bad condition of
the Elbow pond, and resulted in increasing the number of fish that could
be carried in practically the same area. Three of the ponds below the rail-
roed upon the same stream have been remodeled, They were originally
constructed with plank sides and bottoms, the upper hali of each pond
being used as a spawning pond, in season. The barriers were removed,
the planking of the bottome and sides was removed, the banks wers rip-
rapped with cobblestone, and a considerably larger number of fish are now
carried in these ponds because of these improvements, Early in the sum-
mer of 1894 a severe storm utterly demelished the car house. _ The struct-
ure was replaced in the summer of 1894 with a more substantial and some-
what larger building, which will better serve the purposs than the one
which was destroyed. The building was- constructed largely by the regu-
lar foree of the station during the season when the work was lightest.

There has also been constructed by the regular force at this station, upon
the south side of the waste ditch, a structure about 15325 feet in Bize,
sheathed with rough lumber, shingled and painted, which is used for the
storage of material used about the grounds and in making repairs. The
construction of this building affords shelter from the weather of material
and affords an opportunity to remove unsightly piles of lumber, eto.,
from the grounds.
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In the summer of 1893 a severe storm which swept over that part of the
State blew down a large quantity of trees on the State property, and in the
winter following a contract was let for cleating away the fallen timber,
which was cut into firewood for the use of the station.

Both hatcheries, the cold storage house and ice house, the car house,
water tank and windmill were all repainted during the summer of 1894.
The oflice has also been newly painted and a new floor was laid in a part
of the new Latchery,

The old hatehery and shap, because of the grading of the ground several
years since, were from a foot to eighteen inches below the surface of the
ground, and had become somewhat decayed. In the summer of 1893 those
buildings were raised about twenty inches, the decayed sills wers replaced
with new timbers, and these buildings are now in excellent condition and
much improved in appearance. ‘

It will be necessary to make the following improvements and repairs at
this station during the coming year: ’

A large part of the flooring of the new hatchery is in such a condition
that it must be replaced with new together with some of the floor joists.
Lt will become necessary to take up the floors for inspection and repairs.
This work may be done during the season when work is the lightest by the
regular force,

About twelve feet of the fireplace and chimney in the hatchery should
be taken down, relaid and relined. with fire hrick.

The hatching room and front hall should have iwo coats of paint
throughout.

As there are no hotels within six miles of the station, additional sleeping
rooms should be furnished for the accommodation of visiting officials and
extra employes when needed temporarily at this station. For this purpose
the two rooms zlready partitioned off on the second floor of the hatchery
should be papered and painted and provided with suitable. bedding and
furniture,

The overseer’s residence is in need of considerable repair, which has
heen deferred from time to time for lack of funds, preferment in the mat-
ter of expenditures having invariably been given to the demands of the
hatchery and to pond work. When the honse was built, the excavation
for the cellar was not carried out to the foundation walls, and the carth has
caved in from time to time. A light retaining wall should be laid in the
~ cellar and a new cement floor in the cellar is needed. K

The house is uncomfortably cold in the winter, due to the loose fitting
of the windows and the shrinkage of the wainscoting in the dining room

and kitchen. To make the house comfortable, the wainseoling should he

removed and the walls plastered down to the baseboard. Storm doors and
double windows should be provided for the comfort of the oceupant. The
house should be painted outside. .

The dwelling on the Buckhorn should be given an outside coat of paint,
and the barn and roof require two coats of paint. .

A woodshed should be built at some point near the hatchery.

The loss of stock fish by theft during the past Summer suggests the
necessity for a better protection of the ponds. We think the ponds should
be encircled with a high wire fence, except on the hi hway front. Unless

such protection is provided, losses of this nature wil doubtless continue ..

to occur, as the temptation to poach is great and the opportunity favorable
under cover of the dense undergrowth gkirting the west side of the
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grounds. The nature and extent of the grounds are such that it is impos-
sible for the night watchman maintained there since the discovery of the
robberies, to command a view of the entire ground from any one point.

A telephone line between the hatchery and depot at Paris, a distance of
about a mile, would not _only be a great comvenience, but would pay for
itself in a sinlge year. - Every telegram received now costs 25 cents for
delivery, and congiderable time, both of men and team, woul_d be save::l
that is now wasted in making trips to meet fish food and supplies that fail
to arrive when due. Poles for the line can be cut from the State property
and set by the regular employes, so the outlay for this purpose will be
light. .

gTWO lengths of hose for additional firg protection should be pur-
chased. This will enable us fo reach the car house from - the nenrest
hydrant. Three hundred feet of inch hose with two portable lawn sprink.-
lers for lawn use are needed.

The demand for cold storage room for fish food has outgrown our pres-
ent needs, and additional facilities must be prov1c}ed. Mucbllabor and
time would thereby be saved and better results obtained. Provision should
also be made for utilizing the water power for cutting food instead of the
use of manual labor. A small turbine wheel should be purchased for this

urpose. - .
P Apset of platform scales for weighing fish food are needed, two new pon
seines and other small implements used in spawn gathering. N

A new supply tank and new hatohing troughs are needed for the ““old
hatchery.”” One hundred new fish trays will also be needed and 200 new
egg trays. Fifty new cans are also needed for this station. '

The volume and low temperaturs of the water of Cheney creek, in con-
nection with the 80 feet of fall in the stream, afford ideal conditions for
trout culture. The productive capacity of the station has not reached its
limit, and there is no doubt that an increase of 50 per cent in the output
can be shown when the possibilities of the perfect conditions at hand shall
be realized. The ability of the water supply to carry a 50 per cen} increase
of stock fish is unquestioned, and the question of increased production is
simply a matter of providing additional pond storage and breeding fish.
The pond development should be chiefly in the line of fitting up and util-
izing the excavations on the lower levels known as the wild ponds. These
ponds will prove more suitable for the fry and younger stock than the
ponds above the highwhay, as the somewhat higher tempsrature is conduoive
to a more rapid growth, ] .

Above thephig%way there is room for a pond for adult fish just south of
the old hatchery to replace the abandoned and unsightly nursery races
formerly used for rearing fry. -

The capture of wild trout running up Cheney creek from the Muskegon
river into the wild ponds is & matter of considerable importance, as the
expense and trouble of rearing that number of fish is thus saved. Practi-
cally, all the fish running up the cresk might ba easily taken by hesding
them off at the first and second levels. For this purpose a small trap or
pound should be provided and securely housed in.

5




SAULT STE. MARIE STATION.

H. H, MARES, OVERSEER,

Owing to the difference in latitude between the upper and lower i
sulas ongichigan,_ and to the late advent of spring ilijpthe upper penll')g]sltllrll&
when_ compared with the lower, we have found in fish cultural operations.
that it is impossible to plant the streams and great lakes in the farther
north from the hatcheries already established for that purpose below.
Tak_mg into cons_lderatmn these facts, the commission some four years ago

_ decided to establish an experimental station at Sault Ste. Marie for the
propagation of whitefish and salmon trout.

This atation was established by a co-operation between the oity counecil
of Sault Ste. Marie and this board. The common council - fur.
nished the commission, rent free, a vacant store building on Water
street for use as a hatchery; and also furnished the necessary supply
of water, free of charge, for two years. The State equipped the building
with the necessary jare and other apparatus for use in hatching the fish,
and this arrangement has been in force for the past four years. The
hatohery has 200 automatic jars for hatching whitefish, and & number of
troughs for hatching brook trout. Tts eapacity is 80,000,000 whitefish and
a_bout B00,000 brook trout. The brook trout eggs distributed from this sta-
tion are tranaferred from the hatchery at the Paris station.and are hatched
and planted in the upper peninsula streama.

In July, 1894, funds being available for that purpose, and the axperi-
mental station and work having shown the desirability and necessity of
establishing a permanent sfation at this point the board decided

to build a hatchery at the Sault, provided satisfactory arrangements could |

be made, Application was made to the Secretary of War for the gr
~ asife embracing what is known as Igland No, 3, gnd T00 feet of tfea;]iifgﬁ-
bed immediately below it, lying to the narth of the'government canal and

!oek. This territory lies within what is known as the Clanal Resorve, and
is ownod by the United States government, '

On the 81st day of August, 1894, a revocable lsase was granted fo this
board by the Secretary of War, giving this hoard the use of this property
for the uses of a State hatehery, Owing to the fact that-there is ample
room for the construction of another new lock, if sa desired, between the
prentiges now ooccupied by the commission under this grant and the new
cenal, thers is no likelihaod of the leass aver being revoked.

Thers is no water in this country to be compared with the water flowing

over the Sault rapids for the propagation of fish. Coming as it does from
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the great reservoir of Lake Superior, in which the brook trout and whitefish

. are natural, with a temperature remarkably low, even in midsummer, and

being excellently aerated in its flow over the rocky rapids of the Saalt, it
offers conditions for the most successful operations. Nowhere else in the
world can be found water permitfing the carrying on of whitefish and
trout culture under such perfect conditions for both varieties.

Upon the concession of this grani by the Secretary of War, the matter
of construction of a new hatchery was brought to the attention of the com-
mon couneil of the Sault,and they were asked to donate to the State, upon
condition that a batchery should be erected, a permanent supply of water
sufficient for the needs of the hatchery. The common council adopted a
regolution on the 16th day of July, 1894, granting this request, and a final
arrangement was entered into between the State Board of Fish Commis-
sioners and the city on the 20th day of September, 1894, in-accordance
with that agreement.

Mr. A, B. Cram, the architect who had prepared the designs for the.
Detroit and Paris hatcheries, was engaged to make the plans for the con-
templated new station, Plans were accordingly made providing for a
hatchery to be erscted on Island No. 3, 40x82 feet, and two stories in
height. The lower story of the building is divided in the center, one half
of the building to be used in brook trout operations and the other for a
whitefish hatchery. After the plang had been accepted, and on the 15th
day of September, 1894, the commission and the superintendent, Mr, Bower,
went to the city of Sault Ste, Marie and advertised for bids for the con-
struction of a hatohery according to the plansand specifications. Bids were
submitted by six bidders and the contract was let to the lowest bidder, Mr.
J. B, Sweatt, for $3,444.

The construction of the hatchery was begun at once and was completed
upon the 10th day of December, 1894, with the exception of the painting,
which will be completed in the spring, The building is well constructeg,
is of handsome design, and is well caloulated for the purpose for whick
it ig intended. It will have a capacity of 300 Chase automatic jars, giving

. an output in round numbers of 40,000,000 whitefish. The capacity for the

hatching of brook trout will be amply sufficient fo furnish all the
trout needed for planting the upper peninsula streams for many years.

It will be necessary for the legislature to allow a sufficient sum of money
at the coming session with which to equip the house with the necessary
jars for the propagation of whitefish, and with troughe for the hatching of
brook trout and salmon trout, and necessary interior fittings. A sufficient

.gum will algo be needed to coumstruct 30 ponds, in which the parent fish

may be held in connection with the brook trout hatching operations, It

will also be necessary to construot a bridge from the main land to the

islanddand a gufficient sum shotld be allowed for grading and sodding the
rounds.

8 When this station is completed it will be one of the best equipped 'and

most efficient stations of the board and will contain all the latest and

most improved devices used in the artificial propagation of fish.

The United States engineer’s department, which has charge of the canal
reserve, contemplates the carrying out of a general parking scheme of the
property surrounding the locks and canal, and as the premises occupied
by the hatchery are within these boundaries, we desire, in conformity with
their plan, to grade and lay out the premises occupied by us so as to con-




v
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form to the general parking plan of the United States'engi”neer. When
.these Improvements are completed, the baichery and ponds will form one
of the most attractive features of the park, and the facilities it will offer
2011; :13;? hatg_hrmg a;)ﬁl dlStr]l{bUtfi?ighOf flish will give to the upper peninsula
cipatton in the work of fish cult hich h ig 11
to%cons]iderabée extent denied it. 0 WHIER fies wp fo this time been
. Wa submit that the concession on the part of the Secreta f War of
site for the hatchery, and of the city authorities of Sauli gi?;.oMar?g gf :
perpetual supply of water, are deserving of proper rteco nition, and we

hereby desire to make the same. Thegs concessions are valuable and have

saved the outlay of & considerable sum of ma i
“on the liberality and public enterprise of the (ﬁg, an they roflect credit
< 'The haichery is located just below the dam of the eleciric light and
power company, and that company has granted to the board the right to
take such water as may be necessary from their reservoir for the running
of the trout work. . The supply of water for trout culture will all be taken
from_ this ressrvoir, the dam furnighing a sufficient head of water for a
gravity supply, The reservoir-doss not give stfficient head for the supply
needed for the whitefish operations, .and the oity has taken it'upon itgelf

to purchage & yump to furnish this supply. together ith ']
and the electric cuirent to run the sargg. Y8 ith an eleotrio motor,

CASCADE SPRINGS STATION.

C. F. HOLT, OVERSEER.

Late in the spring of 1893 we decided to find some sunitable place where
operations could be carried on for the artificial propagation of .the black
bags. We believed with a small outlay of money, experiments might be
made to determine the practicability of hatching the black bass for stock-
ing our inland lakes, and if those operations were suceessful we should be
justified in entering npon that work in the nesr future, upon a scale suffi-
cient to meet the wants of the State for this fish.

We wished to find some suitable water in which the parent fish could be
held under domestication, and a place where suitable ponds might be con.
structed in which to heold them. It was also necessary to settls upon a
place where the parent fish could be readily secured. Several places were
considered and visited, and it was finally determined that a stream at Cas-

. cade Springs, Kent county, offered advantages over any other available

site. We found there a tributary of the Thornapple river could be secured
with a suvitable place upen which to build the ponds necessary for uss in
the work. This property was offered to us fres of expense by the associa-
tion controlling the Cascade Springs resort. The Thornapple river was
close at hand, from which the stock fish needed in our ezperiments could
be taken. We were further influenced in our selection of this sito bocause

. the services of Mr. C. F. Holt, a private fish culturist of much experi-

ence who resided there, could be had to carry forward the work under our
direction. ‘

Immediately following the selection of this location, work was hegun
upon the construction of two large ponds. One of these ponds was to be
sel apart for the stock fish to be used in our artificial operations, and the
other was intended for the fish to be used in pond culture. When com-
pleted in the fall of 1898, these ponds were stooked with about 250 small-
mouthed black bass from the Thornapple river. These fish wintered well
in the ponds with no loss. . ) .

Early in May of 1894, a close surveillance was begun of the fish in the
ponds, in order to be able to take the ova as soon as the spawning period
arrived. This supervision extended over a period of several weeks, and
during this time several hundred eggs were taken and fertilized. The
result of the season’s operations demonstrated, with the information gained
in the work of the summer, that we shall be able to meet with a good
measure of success in the future by artificial methods. Qur experience
also proved that pond culture work with the black bass can also be made
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suceessful, and the two operstions combined will furnish a sufficient stock
for our purposes. ] : . ' .
- It will be necessary to transfer the work to another stream in the imme-
diate neighborhood, as the stream used last sedson is unsuitable for these
operations, 'The stream during every considerable fall of Tain becomes
turbid and renders a close observation of the fish impossible, and is injuri-
ous to the fish themselves. '

We recommend that & sufficient amount be allowed in our estimates for
the following two years to construot suitable ponds for the stock of fish
needed, together with a proper building for halching and other purposes
connected with the station to enable us to carry on this work, The estab-
lishment of such a station will require the allowance of only a moderate
8y, apd it the demands in the fuiure maka it necessary to sitend this
work, future additions can be made.

. Fity-three thousand fry of the small-mouthed black bass were hatohed

and digtributed at this station in 1894 in the inland lakes in Allegan
Barry, Berrien, Calhoun, Oass, Charlevoix, Faton, Emmet, Grand Trav.
erse, J aokson_, _Kent, Ouakland, Otsego and Washtenaw counties. With
adequate facilities, we expect to be able to distribute several hundred
thousand each season. No other branch of new work the board has
undertaken in recent yoars is celoulated to meet the public demand more
fuliy than this, or prove more popular.

GLENWOOQOD.

WORDEN WELLS, OVERSEER.

At this station, mituated at Glenwood, in Cass county, is carried. on the

work of carp culture. This work is confined to pond culture, the parent

fish being allowed to spawn in the natural way, being subsequently
removed to other ponds and isclated from the ponds containing the ova.

The carp is highly esteemed in Glermany, where it is an indigenous fish.
The female is very prolific, the fish iy a strong and rapid grower and
is specially susceptible to pond culiure. It is granivorous im its habit,
living on aguatic vegetation. It feeds readily on our common grains and
with proper attention is fitted for many of our inland waters not caleulated
for other fish life.

It is of good edible quality and is superior to the red horse, sucker
and shovel-nosed pike. It was introdueed into America a few years since,
and has taken so well to its new habitat that it iz now found in our mar-
kote. In the emstern cities it'commands a good price and sesms bound to
bigcome an important foad for those who consume the commonear varieties
of fish.

No plants have been made of this fish in the great lakes, but they have
been introdnced by individuals into ponds constructed for their confine-
ment, which have proved insecure and they have been liberated by high
water and floods, and by escaping into tributary streams have graduaﬁy
come to Lake Brie and Detroit river, and Saginaw bay where many are
now taken. . - :

The carp station at Glenwood was .originally established as a private
snterprise, but the State, desiring to enter into the culture of this fish, to
mest the demands made upon it, made a very favorable arrangement with
the owner, Mr. Wells, and the station is conducted under his management
much more cheaply than it could be done otherwise.

Distributions are made of this fish during the summer months,

Some slight repairs in the way of new raceways are necessary, and if
would be desirable to comstruct one mew pond here to permita better
handling of the fish. :




CHARLEVOIX STATION.

J. P. MARES, OVERSEER,

The yhitefish hatching operations for the past.four years have assumed

such large proportione that it was found impossible, even with the aid of-

two cars in constant service to get the young fish into the great lakes soon
enough to prevent considerable loss by overcrowding in the tanks at the

Detroit hatchery. These fish lose their food sac in from ten to fourteen

days after they are hatched, and should be liberuted in the waters of the
great lakes, where they may find their natural food before that period
ferminates. It seemed to the board desirable that some arrangement
should be made whereby a beiter distribution of the fish might be made
and the percentage of loss saved, and in the winter of 1893 it was decided
to establish a relief station, where a portion of the syed eggs wight be
hatched and to that extent relieve the Detroit station. )

At the direction of the board the superintendent visited the Lake Mich-
igan shore, with instructions to secure, if possible, soma suitable location
which would furnish an adequate water supply for a contemplated station
of this character, where a considerable quantity of eggs might be carried
for a month or six weeks before fish were hatched, and from which the fish
might be easily distributed. Frankfori and Charlevoix were hoth visited
with this end in view. Both of these points were consgidersd available
because of thelr convenience to the whitefishing grounds lying off that
coast and in the neighborhood of -the Beaver Islands. After a carefu}
investigation, it was concluded that Charlevoix possessed advantages not
enjoyed by other places, on account of its good railroad facilities and

‘because of the number of fisheries conducted from this place and was

accordingly located at that point. The city authorities of Charlevoix
granted the hoard a fres supply of water for the operation of the hatchery.
A suitable building, formerly used as a foundry, was secured at a rental of

$75 a year and was fitted up for a haichery, and for the purpose for which .
it was intended it served the purpose guite well. A pump was bought and
placed in the water works building, by which our supply of water was

obtained and is run by the city free of cost to this board. About 33,800,-
000 whitefish eggs were takem from the Detroit hatchery to this place on
the 28th day of February, 1894, and were hatched and distributed from that
point. The relief station was entirely successful and the fish were distrib-

uted by boat from this point and by rail to adjoining ports, and the hatch- -

ing was conducted without loss. The relief afforded by this station enabled

¥
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ustiu} make the remaining distributions from the Detroit hatchery easily,
ahd the loss that had heretofore occurred at that station was saved. The
expense involvedin the installation of this hatchery was small compared
with the actual benefits which resulted, and experience has justified the
wisdom of the establishment of this atation,

Charlevoix is the seat of the largest salmon trout fisheries now conducted
upon the lakes. The time has arrived in our opinion when the artificial
breeding of salmon trout should be entered upor by the State,and no more
convenient point than Charlevoixz could be selected for this purpose. The
salmon trout is only second to the whitefish in importance of the commer-

- olal fish of the lakes, and the decreasing quantity of this fish in cortain

localities demands that the State should exter upon the work of their arti-
fioial propagation at as early a date as possible.
G

-




' CAR “ATTIKUMAIG.”

H. H.  MARKS, CAPTAIN.

The car used in the distribution of the fish is ons of the moe.it’j useful
agencies by which the work-is carried on. It is simple and plajnly con-
struoted, is well arranged and contrived for its purpose, and is in almost
constant use for about six months of the year. The average mileage l‘nad'e
by it during the year isabout 25,000 miles. Distributiongare made with it
to all parts of the State of every variety of fish hatched. _ During the
whitefish distributions it ie inadequate for the work, and it is supple-
mented by the employment of a baggage car. The large quantities of fish
distributed each seasor called for relief, and resulted in the sstablishment
of & relief station at Charlevoix., Relief was afforded in some degree, and
yet the car i3 continuously employed in all paris of the State for the period
above named. ] . _

With the enormous mileage made the wear and tear is considerable, and
repairs are made frequently. It will be necessary to allow a sufficient sum
to keep the car in proper repair for use.

DONATIONS AND EXCHANGES.

We received from the New York Fish Commission about two hundred
adult rainbow trout in the last of April, 1893, also 10,000 rainbow trout fry.

From the United Stafes Commission in November, 1894, 200 gold fish.

We donated in December, 1894, 10,000,000 whitefish eggs to the New
York Commission and 10,000,000 of the same to the United States
Fish Commission.

AQUARIAL EXHIBITS. -

In September, 1898, an exhibit was made by this board at the West
Michigan Fair in Grrand Rapids, of fish artificially hatched and reared and
of the native indigemous fish. In connection with this was also shown
models of the apparatus and utensils used in different hatcheries, '

The fish were shown in seventeen aguaria, in which were carried salmon
trout of different sizes and ages, grayling of different ages, Grerman carp,
brook traut from the fry age fo fish five years old, sunfish, buliheads, chubs,
shiners, rainbow tront of different ages, ihe black spotted trout, the brown
trout of Europe, small-mouthed bass and gold fish.

In September, 1894, two exhibits were made, one at the State fair at
Detroit, which was composed of 27 aquaria, containing the following vari-
olies: Brook trout of all ages, rainbow trout, brown trout, salmon trout,
black spotted trout, German carp, goldfish, sunfish, stone rollers, wall-ayed
pike, grass pike, dog fish, mulilet, sheep head, small-mouthed bass, big-
mouthed bass, white bass, rock bass, calico bass, sturgeon, cat fish, buﬁ-
heads, perch, gar pike, grayling and a varied assortment of minnows.

At the West Michigan fair the exhibit consisted of 21 aquaria, contain-
ing most of the varieties exhibited at Datroit. :

These exhibits have proven the most popular feature at avery place

where they have been exhibited and have served the purpose of populariz-
ing and calling to the attention of the people of the State the work being
carried on by the Board of Fish Commissioners. Urgent requests have
been made each year by the managers of both of the fairs above referred
{0, to have these exhibits made, and so long as public interest seems to be
maintained in these displays, it would seem that it is good policy to make
them, The cost attaching to such exhibition is not great, and it seems
axpedient to maintain them for the present at least.




‘- STATISTICS OF THE COMMERCIAL FISHERIES.

CHARLES H. MOORE, AGENT.

Ag early as 1885 the work of gathering statistics relating fo the commer
cial fisheries of the State was begun. ‘The object of these investigations
has been to ascertain, ‘primarily, the value of the commercial fisheries to
the State; secondarily, to determine the results of fishing on the
natural stock, and, thirdly, the resulis of stocking by methods of artificial

ropagation, : )
P Tli]egse inguiries have been prosecuted from year to year since that time,

and a sufficient period has now been covered in this work, to furnish some .

reasonable data upon which comparisons may be instituted.” The canvass
made of the eoastphas been very thorough, and while it is possible that a
few small operators have now and then heen missed, they are so small in
number and so insignificant in guantity as to cut no figure in the totals,

The work . of gathering the statistics has been done by the same agent
for the past three years, and familiarity with the work gained by experi-
ence gives to this work greater value than if it had been dene by different
individuals. o

The value of the catch of the entire lake coast within the State, at the
wholesale price, annually, is over one million of dollars, This represents

. the price paid by the large dealers who buy directly from the smallér fish-

ermen, and does not represent the actual value of the fish when marketed

in the cities where they are consumed, which would be much larger.
Deoductions mads from these reports show that present methods of fish-

ing are most disastrous to a proper .maintenance of the fisheries, and this

. question is fully discussed in an earlier part of this report,

The success of planting is manifest from the fact that, notwithstandin
the wholesale capture of small and immatuare fieh, and the entire lack o
enforoement of existing laws infended for the profection of the fisheries,
the fisheries are still profitable in many localities because of the work of
this board in restocking the waters. The force“of this statement is

greatly emphasized when it is considered that the present condition of the

fisheries of Lakes Ontaric and Erie have reached a very low ebb, so low
in fact that Omntario has ceased to be a profitable fiehd for the fisher-
men, and Erie is fast becoming so. In_ addition’it may be stated that
nejther of those lower lakes have received anything like the stocking by
artificial means that the upper lakes have received. There are certain
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localities, like the northern end of Lake Huron in the neighborhood of
Detour, the eastern shors of Lake Michigan from Ludington north to the
neighborhood of Charlevoix, and the Detroit river, which show a small
degree of improvement in the catch of fish of the varieties planted. 4

For convenience in instituting comparisons, a geographical division of
the const into districts has been made in the last two years. The territory
has been divided into five districts. The first district includes the Detroit
river, from Detroit to Lake Erie, and sall of Liake FErie lying within the
State. The second distriot comprises the east shore of Lake Huron, the
south shore of the Straits of Mackinac and west shore of Lake Huron to
Hammond’s bay, The third district embraces the north shore of Lake
Michigan and Green bay, the north shore of the Siraits of Mackinae,
the north shore of Lake Huron to Detour and the Beaver Island group,
The fifth district comprises the south shore of Lake Superior east from the
%»tate line between Michigan and Wisconsin, and the Sault river to the

etour,

A roference to the report of the statistical agent, which follows, and to
the tables conneoted therewith, will prove interesting and ingtructive, as
bearing upon the present condition of the fisheries and kindred matters.

Dzrrorr, December 31, 1894,

To the State Board of Iish Commissioners:

GENTLEMEN—In connection with my work as statisticsl agent of the
board, I herewith submit a narrative statement of the condition of the
commercial fisheries of the State for the past two years.” This report in
connection with the detailed reports on file in the office, made from fime to
time during the progress of the work, fully show the condition of the fish-
eries, the output, money invested in the way of plant, nets, docks, boat
and other equipment for the years 1891 and 1892, -

FIRAT DISTRIOT.

The fishing in this district covers the Delroit river, from Detroit to the
mouth, and Lake Erie lying within the State. Ths fishing in the Detroit
river on the American shore is entirely conducted by the Fish Commis.
gion, and the fish here taken are exclusively used in the spawing operations
of the board, and all the ova used in the hateheries for the propagation of
whitefish are taken here. Large plants have been made in this river each
yeer for a number of years, and the fishing has undoubtedly been main-
tained in its present good condition in the river and west end of Lake Frie
by reason of these plants. Were it not for the large number of nets which
obstruct the passage of the fish at the mouth of the river, these fisheries '
would be much more productive. .

The fishing on the west coast of Lake Erie, from the mouth of the
Detroit river to the Ohio line, is done principally with pound and fyke nets
and but few gill nets are used, The principal catch is of “rough fish,”
such ag perch and suckers, The catch of wall-ayed pike is first in quan-
tity of the better kinds of fish taken in this district. Whitefish and

fituﬁfeon follow next in relative order, but the catches of each have been
g
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SEJOND DISTRIOT.

At Hammond’s bay, 40 miles above Rogers City, on the west shorefof
Lake Huron, the fisheries were at one time largely preductive of whitefish
and are still known as whitefish grounds, yet the catches of 1892 and 1898
showed a falling off in the catch of whitefich. Seven pound netd were
fished, taking a light oatch of whitefish and a few trout, sturgeon, pickers!
and suckers. No gill noets are fished here,

The next station is Cheboygan, situated on the Straits of Mackinae.
At thie point and on the shore above ag far a8 Waugoshance, aoross the
straits to Bois Blano island, and below Duncan bay, the fishing " is done
with pound nets. Three tugs and six sail boats fish gill nets out of Che.
béygan.. The catch of the pound nets is whitefish, herring, suckers, trout

and gturgeon, and of the gill nets trout, Menominees and whitefish, in the ,

order named as to the quantity caught of each kind.
At Mackinaw City pound nets only are fished on the shores above and

below the point. The eatch is composed of whitefish, herring, suckers, -

trout and sturgeon, Information was gained here from a reliable source
concerning the destruction of small whitefish. Heavy purchases of fish of
this grade, largely No. 3, and under, were made during the seasons of 1892
and 1893 in this vicintiy, Buyers refused to buy whitefish grading below
No. 2, except in limited quantities, unless they were salted, as the fish are
g0 1]small and soft they could not he placed upon the markst except as salted
figh.

In a bay on the west shore of Lake Michigan, just beyond and gouth of
‘Waugoshance point, is the old town of Cross-Village. The water in this bay
is shoal, with & sandy or gravelly bottom, allowing the use of pound nefs.
only. Years ago heavy catches of whitefish and sturgeon were made hers,
but of late years the grounds have besome unprofitable and the seven
pound nets fished there during the season of 1892 and 1893 did not pay

expenges,

Middle Village, located on the same shors, and is twelve miles south, and
the fishing here i carried on exclusively by Indians, Ten or twelve sail
boats, with poor gill net outfits, were fished from here, the catch being

* largely of trout. The catch of whitefish is of little importance.

Little Traverse bay was once a very productive. whitefish and trout
ground, but these waters have been overfished and now vield but slight
returns. The unprofitable catches of late years have driven the fishermen
at this point to other grounds. They yst retain their headquarters at
Potoskey, which is a good distributing point. The fshermen whose head.
quarters are here have operated at Charlevoix and Cheboygan on Lake
Michigan, and at (rand Marais and Bete Grise on Lake Bupe--
rior, during the past two seasons, During 1892 and 1893 ten pound
nets and a few small meshed gill nets were fished in Little Traverse bay,
the catch being very light of whitefish, herring, suckers, trout and
sturgeon. ‘

Charlevoix, located at the outlet of Pine lake, and the next fishing sta-
tion to the south, is the most important fishing station on the east
shore of Liake Michigan. This point is noted for its large catches of trout
during the fall, that is during the last half of Qetober and the earlier part
of November. Eight steam tugs and twelve sail boats, with gill net onifits,
were fished at this atation in 1893, The catch of trout for that yvear shows

.
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a marked falling off when compared with 1892, notwithstanding thers was .
congiderable more twine fished in the latter year. Summing up the catch
at this point, it is shown that there was a falling off, as compared with
1892, ofp five-sighths of trout, one-quarter of whitefish and one-eighth of
long jaws or black fins; no pound nets are in use at this station,

The mext place is Antrim OCity, then Eastport, Torch Lake and Elk
Rapids, all heing located on the east shore of the esst arm of Big Traverse
bay, and all being whitefish grounds. Formerly these grounds were pro-
ductive of large quantities of whitefish, from the fact that large spawning -
beds were found at Old Mission point and at other places near the mouth of
the bay, with good feeding grounds for young whitefish farther down
towarde the head of the bay. The fishing is carried on at these stations
principally with pound nets, While the catch was reported to be about
the same in each year, 1892 and 1893, it was composed of about three parts
whitefish to one of trout. :

At the head of the west arm of Big Traverse bay ie Traverse City. The
shipping facilities at this point makes it a good point of distribution for
the fieh caught in this neighborhood. This arm of Big Traverse bay was
in former yenrs a [avorite whitefish ground, but the large deposits of mill
refuse from the sawmills operated at this point have covered the ground and
driven the fish away Extending out a distance of 18 miles, through the
middle of Traverse bay, is a narrow neck of land, the extreme point of
which is known as Old Mission point. For a considerable distence out
from this point the water is shoal, being a reef of porous rock and coarse
gravel, and is a famous spawn ground for the whitefish. Only peund nets
are fished here, but up the west arm at Little Hog island, Baptist Resort,
Sutton’s Bay and Omena, both pound and gill nets are used, taking white-
fisk, trout, herring and long jawa,

Further down this arm of the bay and within nine miles of Cat Head
Light, which stands upon the extreme point of the main land at the mouth
of the bay, is the village of Northport. From this point there are fished
two tugs and six sail boats, with gill and pound nets, and nearly allthe fish
caught at Lighthouse point, (:%at Head, Lake Shore, Gill's Pier and
Leland, all located on the east shore of Lake Michigan, also including the
catch of North Manitou and Sounth Fox island, are bought here for ship-
ment. At all of these fishing stations both gill and pound nets are fished,
and fish taken are composed of whitefish, trout, long jaws and black fins.
Fully one-quarter of a million pounds less of fish wers shipped from North-
port in 1893 than in 1891 or 1892, The fishermen claim ithat the falling
off of the catch was due to the severs storms of the fall, but however that
may be, the falling off of the catch of whitefish was more marked than that
of any other kind taken.

On' the shore of Lake Michigan, opposite the Manitou islands, and
betwoen Leland and Sleeping Bear point, fishing stations are located at
the following places: Good Harbor bay, Port Oneida, Glen Athor and
Glen Haven. The water is shoal, with a sand and gravel bottom, and the
fishing is carried on with pound nets. These grounds seem to be natural
to the young whitefish. The hesvy catches reported to have been made at
one time by the fishermen of this locality were made duaring the months of
June and July, the season of the year when the immature whitefish come
to these favarite grounds, and the catch at these stations for the past three
years, which has been catnposed almost entirely of small whitefish, show
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conclusively that they still make their annual appearance Fthere, but®in
much smaller schools. The catoh at these fisheries is salted and inspeots
largely No. 3 and none above No. 2. _

-Houth from Sleeping Bear point, at Empire, Otter Creck and East Bay,
pound and gill nets are fished. Fair catoches of whitefish, trout, sturgeon
and long jJaws were made. Two tugs and five sail boats with gill nets
fished out of Frankport, which is located at the qutlet of the Aux bec Soies
river, sometimes called the Beisey river. The tugs from here made long
runs into the lake, frequently going cut to the Foxes and Manitou islands,
about 60 miles digtant. The catch congists of trout, whitefish, long jaws
and black fins and was considerably less in 1893 than in either 1891 or 1892,
One pound net was fished at Arcadia last season,but the catch was of little
impbrtance,

The village of Onekema, is situated on the shore of Portage laks,

about two miles inland from Lake Michigan, the lake being vonnected by
a canal with the great lake. TFour sail boats, with an-equipment of gill
nets and one pound mnet, are fished at this point, and the character of the
fishing is much the same ag at Frankfort, . ' .

Twelve miles south is the city of Manistee. From this point one tug
and eight sail boats with gill nets are engaged in fishing, taking a consid-

erable catoh of long jaws, trout and black fins. The mesh of the twine -

-uged here is two and a half and three inches, and consequently the size of
the trout is small and the quantity is likewise.
Ludington, the next station south, once held high rank with the best

fishing stations on this shore for catches of whitefish. The fouling of the

waters with sawdust and mill refuse has driven the fish away, and the
cateh of late years of this species has been light. Some of the fishermen
have sought other grounds, because of the poor fishing at this place.
During the seasons og 1892 and 1893 five sail boats, and five pound nefs were
fished out of this station, and two tugs a porticm of these years. The catch
is composed of long jaws, trout, black fins and a very few whitefish, There
has been but little variation in the catoh of the last three years.

Pentwater is the next fishing station, and at this point there are fished
two pound net rigs. Less twine is fished here than in former years, when
the whitefish were abundant, which is true of many other places on the
east shore of this lake, The catch at this etation has varied but littls aince
1890, except that a batter catch of sturgeon was made here in 1893 than in
any of the three preceding years. The varieties taken here are sturgeon,
whitefish, trout and pike perch:

We come next to the fishing station of Clay Banks and Little Point Au
Ssble. At each of these stations only a few gill nels are fished, and the
catch is insignificant.

Whitehall is the next station, and the fishing is done here at the mouth
of White lake. The fishing is much the same hers as at Muskegon, 18
miles south, Both pound and gill nets are fished at these stations, and
each is a lumbering town. We have also to note here the almost total dis-
appearance of whitefish since the sawmills of Muskegon and Whltehali
began the manufacture of lumber and threw into the lake such immense
quantities of fefuse. This has also been injurious to other kinds of fish.

The catch of long jaws, black fins, trout and sturgeon is very light at
these points, and these comprise the varieties take,

The next point south of Muskegon is Lake Harg:;f, and from here there

were fished in 1893 two pound nels, which report a fair cateh of whitefish,
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much better than they have bad for several seasons past. The fishermen
here attribute ‘this increase to the planting of whitefish fry by the
commiggion,

The two principal fishing stations on the east shore of Lake Michigan,
nof yet mentioned, are Girand Haven and St Joseph. Of these Grand
Haven takes preéminence and ranks second only among the fishing stations
on this shore. The three most productive stations being Charlsvoix,
Grand Haven and St. Joseph, in the order named, as to importance and
magnitude of catch. Nine steam vessels and sixz sail boats fish out of
Grand Haven, with a total catoh of 1,500,000 pounds in 1893, showing a
falling off of 250,000 pounds from 1892. Omne million pounds of this catch
was o% long jaws, or deep water herring, the remainder of the cateh being
made up of trout, and a few whitefish and perch. A. A. Fisher & Co.,
who have been engaged in fishing here for the past thirty years, report a

. single lift of 1,100 pounds of whitefish on November 9, 1898, with a small

gang of four inch mesh gill nets, upon an old whitefish spawning ground,
:;ibout four miles in a southeasterly direction from the moufh of the
ver.

They report that they wers uniform in size, averaging from one and
three-fourths to two pounds each, and having the distinctive features of
the Lake Erie whitefish, which are distingnishable from the whitefish
natural to Lake Michigan. During all these years they have followed the
fishing business exclusively and have ocaught hundreds of tons of native
whitefish, and the supply then seemed to be to them inexhaustible. But
they have lived to witness the gradual decrease of the whitefish until it has
become of very little importance. Fisher Bros. assert that thers is no
doubt that the catch of whitefish above referred to were from the plants of
Lake Frie whitefish fry made by the Michigan commission. This opinio
is corroborated by many other fishermen in this neighborhood. * :

The general character of the fishing at St. Joseph is much the same as
Grand Haven. A fow pound nets are fished here, which make a light
ontch of sturgeon and whitefish, the total catch being half a million pounds
less than at Grand Haven. Six tuge and five sail boats, equipped with a full
complement of gill nets, are fished here, the catch being chiefly long jaws,

- black fing and & small quantity of little trout. It is obvious from the catch

of the fisheries, both at Grand Haven and St. Joseph, that small twine is
largely used.
At Holland, Pier Cove and South Haven, pound nats only are fished,

" and the ocatch is of very small importance, whitefish, suckers and trout

being the kinds taken in the order named.

At Saugatuck, small meshed gill nets are used and ten small rigs are
fished. Perch is the chief product and they are dressed with special refer-
ence for shipment to Chicago market. Shriver Bros. report a better catch
of whitefish here in 1893, and express & firm belief thai the planting of
whitefish fry is the trne cause of the improvement. Shriver Bros. have
fished here for 27 consecutive years and they have seen and noted the
decay of whitefish, bnt express the belief that through the restocking
cf)fttha waters, they will again see whitefish more plentiful in the mnear
uture.

* Inaemnch as all of the whitefieh fry dietributed in the great lukes arelthe lprogeny of the Lake Erie
whitefish, thie ntatement, in of great importance,—Commissioner
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THIRD DISTRIOT,

This district includes the north shore of Lake Michigan, beginning at the
State line between Michigan and Wisconsin, a portion of Green bay, the
north shore of the Straits of Mackinac and the north shore of Lake Huren to
the Datour, ard also includes the Beaver Island group.

" The character of fishing is much the same as upon the east shore of
Lake Michigan, although the catch differs by resson of the large lifts of
hexring, which constitute fully half of the quentity teken in this division.

From Menominee north, for 40 miles, fifty pound nets were fished in
1898. These nets took 2,500,000 pounds of herring, and these are the
largest herring fisheries in the State. There are impartant fisheries at Groe
Cap, near Point S, Ignace, and large quantities of herring ate taken here.
The Menominee whitefish is found on this shore and the wall-eyed pike is
quite pbundant at the head of Big and Little Bay De Noguet and are of

good size and superior quality. Fabulous catches of whitefish were also

taken in thig locality in years past and there were undoubtedly no white-
fish grounds supari%r toythesepon the lakee. St Martin’s island, Fair-
port, Manistique, Seul Choix, Mille Coquin, Epoufette and the Ware House -
were the most notable fiching stations, and are even now resorted to by
the fishermen, slthough the catch is comparably much smaller, The decay
began with the introduction of the pound net and the construction of saw-
mills’ along this shore, which have made the lake and straits a dumping
ground for mill refuse. The result has besn that the spawning grounds,
aven as far as the Beaver islands, have been covered with sqw@ust and ‘the
spawning beds have been ruined. This, to%ether with unlimited netting,
has worked degtruction te thess onece valuable fisheries, i

Pound and gill neis are fished at the Beaver islands, but the old time
catches of whitefish have passed. These grounds, however, have held out
much better than many others. .

In the neighborhood of the Detour and the Cheneaux islands, the result
of the plants made by the commission have been manifest by the numbers
of small whitefish] taken. The fishing is only ifeirly good even now
along this shore.

FOURTH DISTRIOT.

From Detroit, up the river to Baltimore bay and the St. Clair river te
Port Huron, thers are fished pound nets, fykes and seines, the catch con-
sisting largely of “‘rough fish.”” The principal kinds taken are perch,
although the wall-eyed pike is an important factor.f This fish is taken
principally with seines and the main fisheries of this kind are at the
mouth of the Clinton river, Algonac, Marine Uity and .St.?aCIalr. There
are quite a numher of pound nets fished in Lake Sf. Clair from the head
of the Detroit river to and including Baltimore bay, and a few whitefish
ate caught thers duirng the fishing season, in October and November
principﬁly. L i o

At Port Huron the hook and line fishing for pike perch is guite import-
ant. 'The aggregate purchases of the dealers of these fish taken with lines
for 1898 was something over 70,000 pounds; and the buyers at St. Clair,
Marine City and Algonac purchased nearly the same amount. The season
for this kind of fishing begins in the latter part of May and lasts through
June and July. Tt is estimated by. those who are best able to judge that

L
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there are at least 100 skifls, with two men ench, engaged in the hand line -
fisheries on the St. Clair river during the season. The oatoh by this
method of fishing, however, for 1898, Was 30,000 pounds less than in 1892,
and the fish were much emaller in size, being largely No. 2 and under,

Two tugs fish gill nets out of Port Huron, going quite a distance out
into Lake Huron. Thess nets made fair lifts of lake trout in the eprin,
and fall. The Fort Gratiot fishery, near the outlet of Liake Huron is noted
as one of the best sturgeon grounds to be found anywhere in Michigan
waters, The catch of sturgeon with seines at this station during the
goasons 1892 and 1893 shows this statement to be true.

Leaving Port Huron and following the west shore of Lake Huron to
Lakeport, Lexington, Port Sanilac, Forrester, Richmondville and Forest-.
ville, pound nets are fished exclusively, The herring catch of these fish-
eries is far in excess of that of any other kind, and in 1893 was the largest
ever known on this shore. Pickerel, pike and suckers are algo taken, but
the whitefish, which were quite abundant here 15 or 20 years ago, now
make but an insignificant part of the catch. Two pound nets were fished
at Sand Beach during the fall, taking but light catches of whitefish and a.
fair caich of herring. * Four fish tugs and eight sail boats with gill nets are-
also operated from this station, and took fair catches of lake trout and a
small per cent of whitefish, This is the most important fishing station on.
the west shore of this lake, with the exception of Alpena. :

Port Hope, Grindstone City and Port Austin come next in order. Bui
one small gill net rig at each of the first two of the latter named places
were ﬁsheg, and the catch was of little account.

At Port Austin no pound nets are fished, but there are five sail boats.
well equipped with giﬁ) nets, doing a good business during the fishing
gsoagon, which begine toward the end of April and continues to shout the
first of December. Four-fiftha of this catch are of trout, the remainder
being whitefish. The trout are taken in Lake Huron and the whitefish off
Big Charity island in Saginaw bay.

In Baginaw bay proper and in the Saginaw river and its tribuatries,
something over 500 nets are fished, of the following kinds, pound nets,
fykes, gobblers and drive nets, with a total catch of something over
6,000,000 pounds, comprising in quantity nearly one.sixth of tho fish pro-
duced in the State from the commercial fisheries. The value of this catch,
however, when compared with other fisheries, does not bear the same rela.
tive proportion, as they are of the cheaper kind, or so called **rough fish, *’
guch as perch, suckers, bullbeads, sunfish, ete., the price realized being
from half a cent to three cents per pound. Tons of wall-oyed pike ars also
taken and ure shipped to all the markets, east, west, north and south. These
fish command a good price and are unrivaled for shipping long distances.
The herring catch is also an important feature of the fishing in this bay.
The catch was very large for the year 1893, as was the case on the shore of
Lake Huron below this point.” With the exception of a few whitefish,
trout and sturgeon, caught on the east shore of the bay, from Port Austin
to Quinicassee; on the west shore, from Alabaster to Neaumquam bay, and
also at the Charities, tho kinds already mentioned make up the eatch,

At Alabaster and East Tawas fishing is carried on with pound nets only,
the gatch bein§ of the same kinds as above mentioned, excopt that a

great many small, immature whitefish were taken at East Tawas in 1892,

The herring catch at these fisheries in 1893 was in excess of any previous
Year, ’
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The extensive’sawmill interests at Au Sable and Qscoda foul the water
with sawdust and mill refuse and have destroyed the fishing grounds at and
in the neighborhood of these stations and have driven the whitefish from "

this locality from which they were once so plentifully taken. ‘The tugs -

and sail hoats, with gill net rigs, have fished here for some years past, but
are obliged to make long runs into the lake and are rewarded only with
. unprofitable catohes of trout and whitefish. The proportion of whitefish
caught is very small. '

At Beven Mile Point, above Oscoda, is a whitefish ground which is
oporated with pound nets and a fair catch is taken each season, - Pound
nets are fished at Harrigville, Sturgeon Point Light and Alcona, the catches
being of little importanca, .

Alpena is the next and most important fishing station on this lake, the -

prinoipal catch consists of lake trout. Thunder bay, upon which Alpena
is situated, was onoe a very productive water of two valuable kinds of figh,

viz., the whitefish and wall-eyed pike, but since the advent of saw miils"

and wood-working factories, and the commencement of the towing of tim-
ber rafts down Thunder Bay river, these fish have been driven away and
this once famous fishing ground has been practically abandoned by the
fishermen. Six tugs with large and complete gange of gill nets, fished
from four to six in a gang, are fished out of this point. They make long
ruus out into Liake Huron and take fair catches of trout, with an occasional
Lift of whitefish during the month of November, :

North Point, the shore above, and Sugar Island, are adjacent to Alpena,
and the fish taken at these places are marketed there. Something like
twenty pound nets were fished at these Places in 1892 and 1893, with six
sail boats and gill nets. Trout and whitefsh are the product of ths sail
boat fishing, while the pound net catch comprises a groater varisty, composed
of whitefish, herring, suckers, wall-eyed pike, trout and sturgeon. Nearly
300 packages of immature whitefigh, mostly No. 8, were taken by these
pound nets in 1892, From pereonal observation | can gtate that this wan-
ton catch of little whitefish is carried on all along the shores of the great
lakes, wherever pound nets are used.

Rogers City is the lagt fishing station in this division. Siz sail boats,
fitted out with gill nets, take fair oatches of whitefish and trout each 80880,
the catch consigting ;principally of trout. No pound nets are fished here.

FIFTH DIBTRICT.

This distriot embraces the south shore’of Lake Huron, east from the
State line between Michigan and Wisconsin to the Sault river, and the
Bault river to the Detour. '

The fishing is carried on with pound and gill nets in this distriet, and
the same falling off in the catch of fish at”the fishing stations on Lake
together with some sturgeon. In this lake iz found the siscowst, one of the
trout family, inhabiting the deeper waters of the lake. Commercially, this
fish does not command as high & price in the fresh fish market as the shoal
water frout, being too fat, but when salted it ranks with the best salt trout
upen the market. . : .

The most extensive fiskery upon this lake is at Whitefish point. From
this point large and complete outfits of pound and gill nets are fished, and
the catoh is mainly whitefish and trout, about one-halt of each variety.

- Bay, and:the present exhausted condition o

ELEVENTH REPORT--STATE FISHERIES. 53

Marquette and Portage Entry rank next in the order named, but the pro-

portion of whitefish taken at these points is much gmaller,
. At Ontonagon, once an important fishing station, the fishing is now of

litile consequence.

From Ontfonagon to Keweenaw point the catches dro light, but from the
latter point down the shore of Kewsenaw bay to L’Anee better oatches are
.mede, espocially of whitefish, At Huron bay the catch of 1893 was the .
ightest ever known. Not enough fish wers taken to pay for driving the
stakes of the seventeen pound nets fished there, and yet, according to the
statement of the veteran fishermen who have lived here for the past 25 -
years, this bay was a very imporiant whitefish ground at cne time, and the
patchg.sblthat were formerly taken there were so large as to be almost
incredible,

At Autrain and Old Munising, the ﬁshinfg i gimilar to that in Huron

to be at Tele Royal, Maniton Island and at the head of Keweenaw Point
and Stannard Rock. '

The fishing at Grand island and vicinity, while once good, has also
deteriorated.

French and Indians during the early spring and fall each season. The

fish taken at the numerous islands near by. "The catch in 1893 was 20 per
cent less than in 1892, snd included the following varieties in the order
named 88 to quantities: Whitefigh, trout, pike perch, herring, suckers,
sturgeon, black baes and occasionally a muskallonge. The latier fish was
ouce very plentiful in the Sault river and among the islands at the head of
Lake Huron.

A comparison_ of the tables of 1891, 1892 angd 1893, showing the total
catch of the various kinds of fish, will show the marked falling off in the
quantity taken each year. The catch of whitefish for 1892 wag 200,000
bounds less than in 1891, and tI?at of 1893 was 500,000 pounds less than

tity taken, but in the average weight of whitefigh,

This is one of the most potent factors in the destruction of the white-
fish, and un]eﬂs Prevented must lead to the exiinetion of the fisheries, and
!bhe d_eﬂtructzon of emall whiteﬁ.sh, while most pronounced at some places,
1s quite general throughout the enitre coast.

CHARLES H. MOORE,
Stutistical Agent,

The following tables are Rubmitted in connection with the foregoing
report and serve to make the facts therein shown more plain,
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Comparative Table of the Cateh of Commercial Fish of Michigan.

DISTRICT HO, 1.

Eind of Fish.

1883. 1891, 1892, 1803,

DISTRICT NQ, 2.

Pounds,
Kind of Fish.
1885, 1891, 1892, 1893,
"Whitefish
o ttafioh e .| 14ese0 po0saer | Luseen | LasEB0
{ o.| 1028287 ) 2.862,060 | 2,560, yriy
ko arch AR N I
‘Stargeol 510,3%) 2,496,850
BORD oo LTI - 0 122,722 £3,200
“.auggra é%‘%gg . 7,82
aroh. . V700 |
Buckers. 241,160 296,000
Cat Fili w0 184500
A \VIATe... - ——————
All other Kinds . Sgg:ggg g
867, K
DISTRIGT NO. &
Pounds,
Eind of Fish. "
" 1885, 1801, 1892, 1803.
Whi -
Jidteteh .. STO0STT | LEORTOD | LSBTGS | 1290.450
Pilia Peron 1250888 | 1020410 | LIM010 | 1084400
Harring. ... 121,200 215,866 3,
~Jtargaon 3,330.%
8 ... |
Baugers.. 1,050
OO PR Bt SR - 3 N VX173 R 1 37
Backers. 78,100
Cat Fish 215,500
b AP SYORREINE SVOIN NS B - |
All other kind, 00 'lt%
3
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DISTRIOT NO. &

bb

Pounnda.
Kind of Fish.
1885, \ 1501, l 1862, 1803,
1
Whitefigh. ... 2,121,591 317,040 ’ 470,350 408,250
Saimon Trout 2,019.568 917,28 9,818,000 | 2328700
Pike Perch . 3103706 | 2414585 1 183850 | 1,860.950
Herring. . SEO600 | 2)875,200 | 4,050,000
154,850 264,400 201,850
88,458 23,200 £0,150
50,150 5000 3,000
1043850 | 2,168,900 | 2021600
| 1.0 1:500,700 275,900
1 143,280 195,500 55,050
CBVIBID o e oe s ome e e mma mmms rmmm mmmt #mmsmmm mm === =0 | =g Sy g 31,8 92,200 43,683
ATl other Idnds 3,454,004 87,500 245,717 ¢
DIBTRICT NC. 6.
Pounds.
Kind of ¥ish.
1885, 1801, 1862, ’ 1888,
Lgece | am9e00 | 2754200 | 2423600
Ti015 | 877500 | 2509089 | 2,830,600
90,908 153,248 500 118,000
S 353,000 \ 214,000
.......... 95,000 37,900 47,500
500 ] 3,000 4.833

Amounts Invested in the Operation of the Fisheries,

DISTRICT NO. 1.

Freezers, ete., by Distriets.

-

i 1885, 1881 1802, 1803,

Number of gill nets._.. 104
Nuomber of pound nets.. 187
Number of seines and fykea _ [N P——— 268
Number of sieam veasol 1 ] 3 1
Number of sail vessels. .. 10 80 19 23
Number of ponnd boats . T 8 1 18
Rumber of skiffs, --—C.-. - 16 18 24
Number of men employ .t 18 157
Yaloo of nota.... $32,048 00
Yaluse of boats. 4,285 00
Yaine of lands 16,963 00

53,206 00

Tatal capital invested._.
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DISTEICT RO, 2. .
1885, 1598, 188, 1598,
Nmbor of ill BE. ..o ——ooeonveeeeeermanncen
Number of poand nets. .- T 12‘%(138 18'% ZD'% B
Number of seines and fykes . 12 38 2
gnml];er Oft ate_zlim 1 20 &
umber of eail ¥ Is..
Nnmber of pound boats ig 12‘17 w 5
Number of akiff - 60 69 13 o
nmber of men employ: . 472 384 758 8!%
'%:i:: o% %gt.st;_ _| not taken | $133,830 Wk $168,740 00
Yeluo of boata .o not taken | 9560000 | 12472100 | 135,280 00
b3 tafo ‘;‘; s and buildings.. | not taken | 8,268 00 ,876 77,330 00
Otal CADItAl INVESAA. - oo < en sommmor moermen omeees ot taken | 205792 60 460 00 | 3817530 50
DISTRICT NO. 3.
. 1885. 1891, 1892, 1898,
Number of gill nots
Nnmber of ponnd nets ... T‘ﬁg E‘ﬁ; G‘ﬁ i+
Nowber of seines and fykes 23 2 2 g
Number of steam vesssls ___ 16 3 6 3
Nomber of eail vessels . .. 118 143 141 5
Namber of pouod boats i [:::] B! x
Number of ekiffs. .. 30 20 lg *
§nlmber of men ampls 47 202 560 1%3
V:l :g g; gatst - not taken | $90,051 00 | 398,212 00 | §114,958 G0
Jalae of londa S not talcon | 26,288 00 ,605 00 41,150 o0
Yotue of _:;l;l 8 wdul nge . pot taken | 52,516 00 [ 83,488 00 71,720 09
Ditak I0Veeted - oo e cmt s cmmm e s not taken | 175,166 00 | 197,800 00 | 227,320 00
. DISTRICT NO. 4.
1383, 1881, 1882, 18963,
Number of gill nete._..
Nnmbar of pound nets. 3.2% B._}Dﬂ 4’381
20 40
it i
88 193
84 104 114
60 1
855 1,464 1,286
not taken | 144,748 00 | $145,813 00
not taken ,851 00 80,325 00
not taken | 14573200 | 170,786 C0
not taken | 834,351 00 | 585,984 00

DISTAICT RO. 6.

1885, 1881 1802

6,828, 5,472

214 "181

[ ]

7 9

158 143

7 3

58 s

1,673 544

£102,871 00 § 593,135 00

79,590 00 | 51,569 O
58,830 00

X 52,885 00
hot taken | 241,391 00 | 197,089 00

k" Comparative statement showing the fotal number
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of pounds of whitefish caught and

total number of nels, steamers and other boats used tn Michigan waters in the years
1885, 1891, 1892 and 1893, with the percentage of increase or decrease of each.

Total whitefish caught in 1885, 8,143,626 pounds
Total whitefish caughb in 1891, 8,110,387 pounds
- Total whitefieh caught in 1892, 6,347,535 pounds,

58 gteamers were used in 1885.

733 boats, other than steam, wére ned in 1885.

The following diagrams are published i
: . emphasize the facts therein shown:
‘ .8 ‘ :

.or 4-10 of 1 per cent less than in 1885,
or 22 por cent less than in 1885,

u

Total whitefieh caught in 1808, 5,345,800 pounds, or 35 per cont less than in 1885.

95,830 nets wore used in 1885 and they averaged to catch,

26,514 nets were usad in 1885 and they averaged to catch, 9991¢ 1ba, each,

38,283 nets were used in 1885 and they averaged to catch, 165% lbs. each.

42,073 nets were uged in 1885 and they averaged to cateh, 12714 1bs, each.

The increase in nets used in 1891 over 1885 was 28 per cont, and the decrease in
pounds of fish canght per each net was 34 per cent. -

The increass in nets used in 1892 over 1885 was 48 per cent, and the decrease in
pounds of fish caught per each net was 48 per cent.

The increase in nete used in 1893 over 1885 was 64 per cent, and the decrease in
pounds of fish caught.per each net was B9 per cent.

815%% lbs. each.

0 steamers were nged in 1881, or 20 per cent increase over 1885.
61 steamers were used in 1892, or 14 'of 1 per eent increase over 1885.
73 stesmers were used in 1893, or 914 per ecent increage over 1885.

1,423 boats, other than steam, were used in 1891, or 94 per cent increase cver 1885.
1,167 hoats, other thauw steam, were used in 1892, or 54 per cent increase over a85,
1,403 boats, other than steam, were used in 1893, or 91 per cent increase over 1885.

n connection with the above to




et .
R R T

-

DIAGRAM No. 1-Sho

e

wing relative catehas of Whitefish
for years 1885, 1891, 1892, 1893.

Bif4316

[




. ’ DIAGRAM No, 2—S8howing relative catch of Whitefish
par net for the yaars 1885, 891, 1892, {893

113 I ] &




]

DIAGRAM Mo. 3—Showing increase in numhber of nets
used for years 1885, 1891, (B2, 1893,

ECE

54

N EY

oIS

o

i
D

v
£,

e,




60 FLEVENTH REPORT—STATE FISHERIES.

The foregoing report covers the operations of the biennial period, and

is herewith respectfully submitted. ,
HERSCHEL WHITAEKER,
HOYT POST,
HORACE W. DAVIS,
*

Commissioners.

JOHN J. BAGLEY.




FIRST BOARD OF FISH COMMISSIONERS.

The portraits of the first Board_of Tigh Commissioners the Hon. John
J. Bagley, Hon. George Clark and the Hon. George . Jorome, are pub-
lished in conmection with this report. '

The creation of the State Board of Fish Commissioners was due mainly
to the efforts of these men, and it seems best, in view of the passago of
time; which ‘will soon make it jmpossible to reproduce the counterfeit pre:
~ gentment of some of the original members of the board that they should

now be published for future preservation. All of these gentlemen have
pagsed from the field of activity, but the good they did lives after them.

John J. Bagley, the great commONeET, needs no introduction to the peo- '

ple of Michgan. His keen interest 1u all things which pertained o the
welfare of the State, hig humanity, large hearbedness and bis democratic
manners and life endeared bim to the people of the State, and his memory
with them is a sweel remembrance.

He took an active interest in the legislation resulting in the formation
of the Board of Fish Commiesioners, and his influence &8 {he then Gov-
ernor of the State, wab all important in gecuring the necessary legislation.
nder the act crenting the board the Crovernor Was made sn ex officio
member of the Commission. ‘

Goorge Clark, of Bcorse, Michgan, was @ commercial fisherman. Howas

appointed 88 2 representative man of enlarged views, and as one Who s8W
the possibilities of fish culture, as 8 mMeans by which the fisheries might be
renewed, e was @ strong advocate of the egtablishment of & commission,
and his practical knowledge and his hard common sense contributed much
to the success of the early work of the board.
Greorge H. Jerome,. of Niles, wag one of the original members of the
- board, but resigned o become Superintendent of Fish Culture. What
g figure he was in the early history of figh culture in Michigan! His
reports, which eover the first six years of the operations of the board, are
permented with enthusiasm and read like movels. “What the practical
results lacked in realization was_motre then compensated for by the elo-
guence of the Buperintendent, who wrote with more method even than he
knew. Who can read $hose reports without being stirred with his enthusi-
asm? While his gtyle may be open to the charge of being turgid, his
enthusiasm and his pereeption of what the foture held in store for the WOIk
are plainly manifest, and we of & later time have seen his prediction real-
ized. He wus s pioneer in fish oulture, and the new enterprise was fu
of discouragements and disappointments, but like all pioneers he possessed
that sturdy and strong individuality which makes its possessor conspicuous
a]?on%s}: ins fellows. Verily, © The blood of the martyr ia the seed of the
. chureh.” ‘ .

J— -
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FISH PLANTS, 18931894,

Whitefish plants, 1893, from Detroit house.

Name of waters. ‘Whera planted, Date, Number,
Datroit river.. Grassy Islafid ., .. 5,000,600
“ Belle Inle __ 5,000,000
“w i o 5000
" N 5,010,000
u Footof Dubois sireet . 15,600,000
N -Mamajuda Island 5.000,000
" Belle Iale ..~ . 5,000,400
“ ant of Dabois street._ 10,000,000
" Mamajnda Island._ 5,000,000
M Belle Isle. _____ 5,000,000
N s Grasay Ieland 65.100.000
Lalke St. Clair. . Windmill Pot 5,000,600
" " - {)ne mile west of 5,100,000
v " - Grosgs Point, e - 5,060,000
" “ One mila above Grosse Poin " 9. 56,000,000
Threa milea abnve Netrait river. " 000,
Five miles above Detroit river. . " £.600,000
uekegim .. " LK)
Manigten .. " 3,000,000
Grand Heven ___ " 000,/
Liwdington __ LA (T 3,000,000
Fraokfort “ 17, 3,000,000
Bayport R | o 8,100,000
5 - o 93T 300000
Straits of Mackinac Cheboygn e 1,000,0
6 Huron..__.. 2 72777777 ----1 Band Beach 7T T “E__.] 8,000,000

Total oo, -

-
127,000,000

Whitefish plants, 1893, from Sault Ste. Marie house, ‘

Name of watera, Whaere planted. ) Date. ‘Nomber,
Btraite of Mackinao .__._____________ 8t, Ignace.___ 1,000,000
Lake Michigan., Manistiqne. 3,000,000
u K " - 3,000,000
Lake Huron Detonr .__ 1,500,000
" o WS 1,500,000
Lake Suparior Marquette _______,... 8.000,000
Taguemanon bay. Tagnemamon Hay 4,000,000
Bault; Ste. Marie river eslon o 0 200,000
* o Banle Bte. Marie. ___ - 1,882,960
DO e e 20,848,950
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Whitefish plants, 1894, from Detroit House.

Number.

Lake 8%, Clau' .
Lake Haoron ...
Lake Bt, Clair
I
Lake Michigan._

" Liake B&. Clair.
Datroit river

Lake Miohigan_.
Lake 5t. Clair...
Lake Mmhlgan
Laks 8t. Clair
Detroit river..
Lake Hur:

Lalca 8¢, Llnir

Lake Hoxon.
Datroif river.

8

; b
L:il:nEria.
Lake 8t. Clair. ........

Above Grosse Point

)
]

2228

52
g 58383 5388

HLOropops  £atofd e
=3

282 2=

29 0 40 02

28
=22

5= ZE33c B33

gs22

L

rocolatedn  LOLLdoeo

o]
=5

g58

28
=]

s B555s 8
S5 =

]
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g
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Whiteﬁ'sh Plants, 1894, from Seult Ste, Marie House.

67

Nams of watere.

Where planted.

Nnmher..

Teguamenon bay._
Saolt Ste. Marie ri
Lake Huron. ..
Lake Baperior..
Liake Munmtxque

ake Bupserior..

] 1

Lake Mmhlgan
Hurlburt lake.

Toquamenon bay

nt_
Lake Maniatique

L) T
Bay de Noguet

Hnrlbnrt. station...
Whitefich point. .

;| Sanlt B?e. Marie

£

g M Hbas
e
BERSL3

§ Shass

EEREE
88

_c.
8

EELEE

g
2
g

Whitefish Plants, 1894, from Charlevoiz House.

Name of waters.

Where planted,

| Number.

Lake Michigan__..

Heven-mile reef
.| Fisher's roef_.__
Seven-mile reef.

Between Norwood and Cathead pumt._.

Seven-mile resf

Fisher's reef ___

~ Ronud Iake

2228

g

HaEOpIS pan:

et
o=t

=

gssss =
gs2E8E sEsass

e 50 B 0
i
=

|8

Total ...

g
%
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. Brook Trout Plants, 1893 —CONTINUED.

2
a
g
g

Connty and name of waters.

‘ Brook Trout Planis, 1893.

Bengig!
" {Jounty and name of waters, Town. D itor. . ., Litr,l'e Batssy TLYOL - cooszmmn-omn Wm. Cherryman....- 12,000
epositor ‘ Nember B imd Latile Botedy rivers.- L Willineen "I 12,000
Aleonty B ir'e brook Pipedt Cbarlas 1. B March 80 0,000
R1H 3 ‘armer & Hrook . 1P one . Jbaries '‘armer .-- ArC. - & .
E?gcf%egug;eg;’ég """"""" ?h%hglgl:g artridgs - lzgrggg Doges brook.. Bochanan Trevi Rad 8,000
Smith creel. ... i hp - 1500 flates brook. * . * " 3,000
Wabber creek . o 200 %eaflfnig creake_e,k Liyanges Jeffries i,?sgg
- » antine creek. * Y e F
%lrl:g.egr:;:%k D. Mofregor. - g»ggg ’ %Qring creekli_ '| D. ¥, Borumerschelm. %:g%g |
o . T v 5 inne'a cree o . " “ R
3%}:’: :,.‘;ﬁk Addison Bilverthorn. 2-%8% Pributary to Lincolnand Royaiton| 4. H. Hatoh ... 0000
Wolf creok. Lawrence R. Dorr 4 000 Pipestone cresk. Benton Harbor. .| Ln T. Barridge 8,000
Silver creck. . CTT £.000 Bonnson ereel - " . " 8,000
Motrenn creek w w 7T 5000 ZTdmonds creek.. . R 3.000
Rilver oresk _ - 8000 Chadwicl ereek. : . 4,000
Wolf creek. . 2500 Hestman oreak . oo 3,000
Fox creek.. | Haynes . . QOwen Fox._. 5,000 Rockleff croek. . w 5 5 3,000
Eim strear. Harrisvilis B. W, Lyman - £.000 B5ilk ovesk: and triatarioe. | | * Bant e and - 3,000
Indian river w W - F000 Bainbridge. ... -
Ipdina creek. Ambrose Thomps 9,000 & ,
Bpring oreel " D 2l000 adfoun ! : . .
Wleon oresk: 3000 Aldep crock. ..o | Rowion and Leror - iy e &%
i i o . Jack epry T - - b=l 'O¥ . v 13, Lo _—-— B
Vau Buskirk mi 3,000 Wormley's creek. Marehall .. J. F.Garwood. 4,000
Allegan! Hiokls cresk. " " R 4,000
North branch Rabbit river..-.. i i 8.000 Enos brook “ R 4,000
Manling creelk. .. i : 7 Y Dixon creek. C.R. ‘f_(arua_ 4,000
Big creek - .- - 31000 Helmer greek.. Bedford .- - 4,060
Bellingham cr : . - 2000 Seven Mila crgol . - “o 4,000
Baul-y pond tail Tac 7| Orangeville .. T " 2.000 g‘."x b‘g"’k'-"- ‘Em?etd' « 4.000
Clifford creek Trawbridge & Otsego) Gonrad Brol 8,000 ratt brook .. .. - edford .- w 4.000
Fatler crenk _ °\ John N, Perkiva - 4500 Mineral Bpring broak. Battle brﬁak . 4,000
Y. .rrick creek - e e i 1500 Augtin brook. .. .- " 4,000
Branch of Schual L. D. Ballom -— 2000 Part_,nd%)a gpring bro '| Bedford ... " 4,000 :
Bijver ereek . ¢. D. Stowart 1500 Spring brook._.....---- 1 Ageyrin .. .- 4,000 |
gt\]:jkina areek & , ; 4500 k Cass: ;
Gold Stroarm, brook- Bochauan B, Jones. - S0 E Fao Vino orook Poltogon -.--c--oeoo E. L Qolby oroooro oo aum0
. Bpring Grove creek Otaego . ... --- J . Wooibaek .. X ] enn cree < enn - - o[ Bedi BRCC - o :
ggnptgc.reek..._ - P and Chnco G?z]g:‘;ge h“[‘ég?aﬁe_uk %‘.ggg A %gﬂ;‘;(fn"’:féa‘k E{){:ﬁ(ﬂ;g&gg i Howard C. K. Kimmerle : 3‘% [
pring Brook areck - Lt oo momnnnns Henry Motte.-- 8.000 1 Stephenson ereek ‘| Jefferson. ... ----- |- v 7. 4000 l i
Alpena: . H Shaws cresk .. Jeforson and Howard] " 7. 3,000 L
8mwel craelte o oo- f N : 7600 X 1 e Centennial Mi LaGravga & Jefferson " - . 8,000
Horse oresl. .. ooonos " . " i 7600 A . Hadsell's creel. Jofferaon and Howard| John Condon ... v 3,000 7
y Coulter creek Jofferson .. Fred A. Hadeall. “oT, - 3000 -
Antrim: : Lo e . 8. 8. Gondon., -1 o 000
i : mith's cree * . B. Condon....----- N .
%lg‘lfd c:?:é‘ﬁ"‘ Jeft Begers -.oo-om oo g'?]gg ] ' Heddon creek Wayne ... W, H. Murpby weoq 9,000
Orr creek. ... 0. 8 Campbell; -- 12,000 h Indian Liake oublet Bilver Creel " . w7 3,000
MeCartney ek i Gpo. H. Van Pelt. 18,00 } Charlevois: ) .
c‘;ﬁﬁf":,geﬁ“ | Tain & Haford.- 15%%3 %cheogh creﬁk _________________ lNdurian Q@ 25,000
" - & d . . h nwood creel . Orwoo! til
Gold creek...- * * 9,000, Stovers creek._ . Charlevo .
Alger: I N Hortons eroek. .. Hayes and 21 0, Bewitt o eeeeeaooe- - 9,000
Hoek TIvar ..qcommmve- Horatio Seymour.--. 7,000 - . N
hi i " oo X I Chebopaan: . .
%ﬁ?gu"’rigﬁ? oreei. . 8. Wobmors.—- - 2’;‘% ‘ Middle branch of TLittie Stor-
Rock river.__. N. M, Kaafman ... 28,000 o Py H. 3, GFAVES o oaeamem
Arennc? - ' - Gold ereek .
. gvep river ; Degp Riyer...- A.C. Maxwell . 9,000 N ‘f)]:i:}fsc‘l;ﬁggﬁ" W. H. Merritt_...----
ame not glven - . -1 John 1. Gilbert. 15,000 ' o Mill erepk. oo oeaeiomemmernnnon Hebron. "| John Reyoroft.....--
Rutland ... - Chippewa i
W
W " 1 1 . . Poi :
B;'Bfér?; 9211_‘69 - Hastingd - Sidoey A. Crowell .. 18,000 - . . Sault Ste. Marie river....—-- -! Cﬁﬂ;’&g%‘;&ggd % Cace Robotham. .
%ﬁ!tcreak . Hapeand Hastings. X N .“--
Lan]h:r?ir:?saﬁ Thurﬁnpple Tt ‘Tq].m &lc(gnaen g"g%g - Brown creek - [, PRSP EEL
Culiwater creelr._ Gdropa - ...~ ‘| Qtiver J. Wai 12,500 b S
Yankee Bprings er Ynokes Springs "| A, ¢, Hant 000
Enis or arsh brook. ArByTia . . . s 12,000
Tenliestream.. . Carlton 10,000 M
Name pot given i 10,000
t
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Brook Trout Plants, 1893, —CONTINUED.

County and pame of waters. PDepositor.

Groen's oreek.
Norway creelt.. .
Gisbawaeh creek..-.

8. br, of Lobacco F1VeT.-
Chord crgek.. . --oo-o-
ANid, br. Tobacco river.-
Chippewa viver. .- -«
Dock and Tom ereak.-.
Town Line creel._.--
. br. of Tobacco river
Norway eroeKann o rnmmn

geveral..
Not stab

Clinton:
Cartis’ greeK...----
Sehool Section cree.

High Bank creek

oou, cresk

Alder cree 4,500
Poat creek . Elieha F. Bdward 000
Spring cred (assins Alexander..-- 8,000

ooTe oreek. Al
. " A. M. Birmingham .-

Eafonr;
Band Stons ereek oo -ooo--oom

Oneids.c-eemcmemress . Carligle. oooconn-me-

Emmet:
Big_oroek ... ey Carp lake. .. 6,000
Spring creek J— Maple Tiver.. L. Lyon..o-ennn-e- 8,000
Gladwin
Sugar Tiver- .- ---v--- Bntman & Sherman.- . O, Btone.. 18,000
Prindle brook._------ Qlad Wil oroes =m0 ¥, L. Prindle 24,000
Gogebic: .
Montreal Tiver. .o--mrmm-om Trouwood.—cromnm-nmr L. L. Wright_..----- R, 5,000

9,000

G%;@t Tfauerls)e: .
itewater bIOCK..-- 1
Barker oresi .- Whitewater .-o.-----
Cranes crecK .. Blair and Green lake.] P E. Crapdadl—.---- $,000
Barker creok - ’ ’
Mill ereelt .- Ry S b S b 9,000
Whitewater br
Hillsdale:
Grosnehaws creel .-
Ramsdell springs FANOTOT canmmm e = =" @, F, Greensha® ...« 9,004
Skinner’s creek ..
Eqrnaon‘s craok. Cambris -cooomv -0t M. &, Matlery .------- 8,000
Brition's creek
Bean creek..— Pittsford. - -m--- James B. Thorne. .- 18,000
Hi)lsdale creek. . :
Haughton! .
Trap Rock eresk .-« . thoglcrsft and Calo- [ 9,000
1R
Sweed Town oraek. oo mm-omon 7,65 Moy Be 84 Weo o
Pilgrim river... Tl T NG R BE W.and
. 54 N., . 33 W, ... 27,000
Otter TiveT. - - T.q.zlww, and 53 N.,
galmon Troub oreek. ... Adame and Hnoeock, | ¥, B MoBride - --- 7,000
. br, of Otter rver. .- Portage, Adams, an .
Chappell o-omsomen 7,000
(ole'goreek .. Adams and Hancock. 10,000
glott's creek . k s 10,000
Graveraot Creek. b
Mizery creek 10,000
Bnston aod 10,000
%,nno

Tonie:
Steol creak . ------

ey i
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rook Trout Plants, 1893 —COBTINUED.

’ i}
’ Trepositor. Date. Nomber.

Courty and name of waters. - Rown.
e e I

TORIR woncnmmmm =T H, L. Bailey..-------- 8,600

Derby creek .
Stony oreak . DARBF - cmmme e = Georgs D- Allon.oen| 7 Bemeomeen 3,000
Spripg Hrook--
Crydeman creak. L i W. D, Crane._..- 3,000
Pack creef----- Campball.- Gamuel W. Brrt- 8,000
Togeo’
Yaughn creek .. | Plainfield, oo ooro-o warren S. Hodged. .- 4,000
Cold ereak.... Pawas axd Baldwin.. (. W LmoB. oo -eonom 9,000
Isabelln R
- I%togy Erg — %\oogﬁﬁgld & Deerfi'a| Norrie 86 00, —cav e 6,000
br. Cedar yiver earfieid - --
Notaws oreek .- Notawa. . Geo. L. Granger 12,000
N. br. of Chippewhy- Gilmore .--- | G, H. Fresman... 6,008
Willow creelt-.- Four tewnships Chas. B, 15,000
Herring cree: Varnon ..- Joseph Vorrett.. 6,000
BMePonald or * Allen Melon A 6,000
J. H. Beeley . .- 63,%%((‘)}

Uniofl .- Warner Chorohill T

Jackson: ’ .
Tendwaters Ealamazoo river...| Hanover, Spring AT~

ol ¥ S'uor, ;and'Coucord-,. R, 8. Woogrnf.-----

oltron’s, oreelt . o .ooc-po-or ummit v

Trib. to San! "| Spring Arbor.. IS J. G O'Dwyer.-

Mill ereek .- dnmmit . 8. Bush_-.

R. R, pond... Rives _. Wil P (lneey --

Williame’ cresk . Tanover.. | A. L. Ambrose ...~
Fiilfred 0. Wellmah.

YWaterloo .-

Blaiedell's millrace.

Ealamazoo:

Colliar Brook —-.- - _| Conper

North Stecey brook - Richiand.
South Stacey brook - " -
Littie Portage creek Kalamazo!

CAlamo.. ..
Prairie Ronde... ----

Tane's creek.

Teake's creal.. .—.-| Charles 5. BEEEE ==
Pareel creak...

Harrison ereek.. . . . 9,00%

Mud Laka str
TeWolf's cree Tox88. .-~
Taylor's creal

Portegs. -

Enap creek- . R
Ridler creek "] Uharlestor & Com-

A, . Eoon._--
Wm. Hense .-
| Jokn Harrieo
A. M. Fellows

atock.
Earl 0reek.ooocomemsmmsmmmT" (.7!1:;2]«3k
shock... - == .
Piorca cresk.oome--mromTe T Charlssteon & Chi- H, Dale Adams....---- 5,000
AT nemm ==z =i
Billows crek.. omomemrrmmn T Charleston & Cli- b
. MBE . cemmmemmmm " J
ggrlm!.y cre‘;fk. _____ gannt:zn a.é l;z}%ilnﬁeldl
aw creel. gurtlan goma 5
Rivas creek _. . “ Pttt 7, B Wright...------ 24,000
Btegman ereek - W
Crimeon creek. Courtland, Qakfield, ) .
and Bponear...-—--- Freamen Addis. 9,000
Sngar Bueh cresk. Onkfiedd . oocrem e A. W. Btevens 3,000
Tittle Cedar, creek- -
M.oore's cres Courtland & Algome- W, B, Wheeler ... ---- 15,000
8pring cre
‘Muro’s pond. Algoma. .- .
Newman pood .. Homer B. Biovens.-.- 0,000
Anderson’s Courtiand .
Moffit creek._- Caledonia. Hilpert Moffit .- 6,000
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Brook. Trout Planis 1893.—CONTINUED.

(Uonnty and name of waters. Depositor.

Iy

} Caledonis ...
Wyoming.

&. W. Barbolr-. .-+
Georgs Eastman. .-

James creok ...
Uonley’s croek.
Bnek creek.

Rilver ereek Tyrone and Bparta. j .
Hparta crael Hparts ... ce-=a- G, C. Darling._.-ce-ur 18,000
Ball creek ... Tyrone and Bporta.

Hanley cresk...

Fnglian Oreek -o.-wmemmmmm-ens { | SPAFE-wommmmmm 18,000
{Jamp cres

No peme.. N. pt. Tyrone tp.. .- J. 8. Ingram..—-.---- 4 . 6,000
(Cedar cree Algoma and Sulon.-. w. R. Holden ..ccnam- 2 6,000

Loke:
Mid. br, Pera Marquette...

Tacy creek.. ..-- Yores - --
Sanborp creek Three towns... 8.000
Br. of Litile M Ellswarih . : 4,000
Danagher ereek P17 N., 13 Bl .. | Jes. By BORAE oo mees 8,000
%1ullce M.mi:iabe
ark cresk.
_ Weldon oreel 18,000
Bowman cresk
W. br. Danagher creak 4,000
Avery creef _-..------- §.000
- Little Sweetwater creek !3.000
Danagher creek. - —oox- - x-om=s 3,000
Lavingston: A .
Cadar eresk ... —m--«ros-eoe MATION « ccv cmmm = m e David O. Bmith. - 2,000
T e Madispn, Pal ' '
ig Me adisnn, myea, N
Gleas % and Deden. M, J. Piecce..caanmame 15,00
| Fulton & Willlams. .
| Hudson. Jaraes B. Thoro.. 18,000
Britton cresk. ... . b
W. br, River Raisin-. .| Rome. John H. Combs ...... 9,000
Macomb:
Wilson brook. . ~- Waghington ... ----z- Andrus & Stewart.-.. 6,000
Btrestor’s creek. .
%\;Sop‘;g cre‘ekli.-
red's cree
Frost's creek.. H. W, Bradley.....--- 24,000
8mith's creek.
ntohe's crae!
Stnith'a creel . .| F. P, Andros.. .- 12,006
Manistee! ) .
(lear brook..—.-- Loren Pierce....----- 6,000
Gabls creek._ .- 12,000
Br. of Bear crea
Benver creek - Maple Grove . 6,000
Biokles ereak .. Qrawostown | B. A. Bahr.. 4,000
Printing Office Onekama. .. TV F. A Bhuita . 6,000
Cedar creak. .- Maple Geove...- ] Altred H. Mille.. - 12,000
Marquelte!
Dead river.. Margusbte.. Horatio Seyroonr: 8,000
Chacolay crealk. (hooolay. " " B()DO
W. br. Escanaba Republic - 12,000
Michigamme river . " - 12,000
Carp river ... *| Hegannee & Ma 8,000
Harlow's cn rarquette & Ishpim's 7,000
Garlic river. “ » v 7,000
Reiney's ore! 7,000
 Gredn BrB8k .- e-aceemmem o LR i B 10,000
Huron creek 10,000
Gold cresk. 10,000
M. Butler . —.-oaemame- 13,000
¥. R, Penny -cu------ 9,000
0, 0. Holmes ... - 6,000
Jpper "| H. . Bansom 9,000
Car Settlemant o B, F. Barnett. g.ggg

Weldon creek

. ELEVENTH REPORT—STATE FISHERIES. 3

Brook Trowt Plants, 1893 —CONTINUED. .

- —

Number.

County eod name of waters. Depositor.

e

Missoukes! .
W. br. of Muskegon river ... 2 ) SRR e Jamen MciFinnees.- March 27-_... 12,000
Mecosta® _
Hinton creek. Hinton apd Morton. -
Simmons’ creek v w
Mills’ creek.._- G M.Helms.._....| © - 24,000
Hiberger greok
Fetternoff cresk.
Big creek...... | w.W. Northeott. .. 000
Haney creek. | James C, Boy 6.000
Bruoce cresk. - oot 8,000
Jenette cresk . J. Marsh 6,00
Marsh creek . Morton.... .. ~"| Frank Parry - 6,000
Black Lake creel Miilbrook nnd Balviders. Lorenzo D- lrer. 3,000
Buockhorn ereek Mich. Fieh Com...- 20,600
(Ghenes creek.. v i i . 40,000
Paria creek. ... 15,000
" L, 10,000
- Menonvinee !
Hay cresk 5,000
Birch craelk. 5,000
Big brook 5,000
Pembina bro 5,000
Merrill’s broo. . Littla_. 5000
Holmes' broo! - W, P. Kezar. - 5,000
Olgon Greel.. . o-mwwmemmnmomes) o TTTITTTIIITTT Edward Sawbride.. 5,000
Mondcalm?
Wabasis cresk.__ W, R. Holden.._... 8,000
%edgr crgequ..h.._. w g&nﬁeldﬂd aid V. Bullock. R 8,000
. br. of Fish eresk. idney and Do 5 5
Er. of Fioh oreek .- Sy and o C. Eltis Elliott ... 6,000
Hz:g&l;f:&zlf}'e?k_ George T, Howarth 6,000
Br. of Fieh ereei 8. Pecry Young -.-. 3,0088

¥, A. Docleery. ... -
T, I, Phelp6.oaa-u--

Black eresk. ..
Dickson creek

Clear erpek [

Sackett's creek.
by { W, B. Jones. ... 2,000
« br. o &t river..
Horseshae Lake creek. . 8. §. Youpgman...- 9,000
Montmoreney:
Little Black river. ...-------- F. W.H. Hamseton 9,000
Muskegon:
Dalton creek-.-- - ream-mocx MoBtAENS - ommmome -mmmmm o George Kletb...—--- 3,000
Boiloview Trent creek and
Fruitland .- W. C. Weigo .—_.--. ‘e 8,600
Holton .-
(Greanwood.- Stephen B, Skeeld. . " 18,000
Holton . ...---
e areq Cedar Creek. ... . 3,000
1 (v} Creex.. . "
Crockery creeit. Ravena...-.-- 6,000
Norris eresk.... Froitport 9,880
Mueqnito ¢reok. Eggleston - 6,000
Thoek ereek..-. - S
Little Bear creek.
Big Bear creek Fraitland oo cocemuer-e- 18,000
Black creek. .
Green's craek.
Muoma creek..- Casnovia
Fenton creek 12,000
Moon Lake cr
Newuygo;
Temwait ereek
Thompsan'a ¢t 8. D. Thompeon.- .- LLR | R, 18,000
Bington oreek. - .
Moore’s ¢resk -
. H. Whesler..... March 0. 16,000

Spring creek
Little Cedar

TS
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Brook Trout Plants, 1893 —CoNTINUED,
' ’ Brook Trout Plants, 1893.—C ONCLUDED.
County and name of watera. Towa. Dapositor, Date. Number. . ‘
i County and name of waters. Town. Depositor. Data, Number.
E’ifliams‘ cr;ak .............. %herégan
elater cres ayLon. A, Gerb Mareh 22 18,000 ' Fan Buren:
Black creek _ Dayton a + WOIDEr. oo are - 4 k= y (275 To0 2 D,
g.suﬁpor B];g "Gialley creek ... | Sheriden . . - gggfg‘;‘;f,ﬁ_‘f‘*’k" (éczrvl-g:t aud Geneva. J. C. Meraon ... March 7....- 16000
all crae) « , 11 ereek v et
(S‘(())?;lgf‘ E(;reek = Dayton...._. .{ Frank Cole. 2. 2,000 . gﬂlﬂﬁfcmek k Bangor and Arlington.. Wm. Rroadwell « g 9,000
i« roch’s creek. - - " o
;;cdggl;?l!;?ek_ Teoy - Cha:te&ﬁsg;: " g'% ) Thrao Mile creal ) %?n?ﬂ;oasd Genova.-; Milton Barratt. ... " 3,000
Hay Lnke creek.. ... "| Monros. . Mmh F:sh u':' 5:000 'q. Almena. . T. A, Spragns . . ' 8,000
N. br. of Pere Marquotte .....| Norwichand Monros.. ... 10,000 " C. D. Btewart .. " 2,000
Peas creelc___.....__..._...___| Barton and Monros... __ oon . 10,000 w 65,000
Oalland . Crystal Spring creek._
" Moyer's Spring and Tribs....| Oxford ... ...coeoceeee| OB Boll oo __.| Mareh 15.____ 6,000 Weashtenaw: s “ %8003
tr. on sec. 5o e “
Otzgu&aa.‘ K . Et—gny creak - .| Aungasta . “ 6‘,000
Ao erook }| Pontwatee_____________| D.C. Wickbam_.._. LR R 15,000 . Craoy oreele. 22T oo Buperior an
Sand creek .| Otto ... C. E, Covell___ 23 4,000 . Wayme : “ 5 8,000
Stony creek..... Beoona.... ... ... Menry J. Marsh____| v 22077 6,000 : W llow TO0 oo oo YVan Buren... “ e 81000
Ogemearn: Farmington brook ________..| Livonia
Mackie’s areelk . ‘Wast Branch James Macksa _____ SApril8....____ 8,000 . . :
‘B‘;'ci?kkg' cresk. . ]%(lmel:-t_'""“&-é"“"' } Hiram Hodge " 6,000 %g{g&d&aak Lo N{-a_n' oW, Samuel D. Milla____| Aprild .. ... 8,000
tlitine’ ereakc aeking and Comming § [ =7 7UREEemmemn] 0 emeeeees " - Wexfo
Osceat B s Croek *| Springwill Thomas Gale....... March 27..._.. 18,000
HC2GLE . w
Chippewacreek ... .______ Oscenla_____....... F.S. Boveresn M, D),| March 24.,___ 6.000 Fleteher creek. -
Dacey's pond and oreek Evart.. -1 James Deacey ._... " 24 8,000 .
Comstalk creek, .. . Evart and Osceola .. ... Peter Comstalk ._..{ * 6000 b 2,741,000
Hqcll(( and T}?m oreak Hart pick and Sylvun..lr B
icks’ creek_.___ . : .
- Hofmoyer's creek Oscaola and Bylvan - (| 9 7+ Beik ... At e 20,000 :
Grindstone croek Hartwick and Sylvan.. ) . .
Ghost creek Marion’.. . __________T|J. D, Try and ¥, C. P
Depmond. ... . o 1 S— 6,000
Qscoda;
(%leunie ereek ... ______ Cammins....._...........| Josoph Sullivan.__.| April10.._____ 8,000-
‘Otfawn:
Br. of Big Crockery cresk W, R. Holdea ...._.| March 22_____ 8,000
gﬂfﬁﬁ:‘;k .| Feaneis J, Buege...! ™, 18.____ 12,000
‘Whipple cre Georgetown._.____.._.._.{ Hiram Haight._____ " o 6,000 - }
Ofsego:
IV . of Stargeon river T8N R 8 Weoeoi D. H, Fitzhugh ....| April6........ 9,000
Upper_branches of Plgeon
and Black rivers.. o
Storgeon river orwith axd Dover ..____ A, A.Crane.._..._.. Y 24,000« -
Black river . :
Pigeon river. k
Quilat of Bradford lake ..., T.20 N,R.4 W..__.......| Henry Stephens___.| * 6,000 ; ‘
Ounlet of Woodin and Berry- . : L - -
ville lakee ..o _______ Corwith.._._......c¢e....| Thomas G, Woodin.| * 9,000 . -~ . .
Roscommon.: y ‘ -
Dunham oreek. _.__....._._..| Nestor.__..._.__..___...._| B.V, Thomas..____. R 1,000 ) ‘l
Sanilac! . ‘ E
Mills' ereek. . . _________. Worth____._...cee...._..| Rndolph Papst.____ March 15._.__ 9,000
8t. Joseph:
Bpringran .....____.._...__._| Flowarfie'd __._.__ Ohas, Rice __ “ T 6,000
Spricg creek. ___ ... __ Nottawa and Colon L. A. Clapp.. " 000
Trib. to Bpring eresk. Nnttawa_.._____ George Keech " 6,000 R
Byringersek _.____ .. White Pigeon L, ¥. LaGro " 6,000 .
Houston's ron..____ .| Fawn River Alex. Hruston v 6,000 (‘
Str, on sece. 21, 28,28, ..~ Sherman .___. Frank Kenyon._._.... " ,000 A
e i Indinn Field )
ontague cresk ... ndian Flelds .. ___ . w«
Goodin ereek. . _._____ . ___. Millington & Watert'n_ } F.8 Wheat ... B .. 6,000
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Brook Trout Plants, 1594.

Connty and name of waters.

Town. Dapositor.

Laughlng Fish river.

Alcona !
Weat branch. .
Backns creek
Elm stream.
Indian ron.

¥an Boskirk's mill pend
Ettan ereek._
Indian creek
Spring creek.

Allegan:
Beott croek
Bpring Brook eresk
Beott creek.. ..
Manling creek.
Spring Grove cresk
Silver creek ...
Cold Stream creck
Adeit creel . |
Frauklin creek
Adsit creek .
White's ereek.
Indian stream
Butler areek. ..

Alpene:
mith’s creek
Crowal craek.
Morse creek .

Anirim:
Cedar river
Cold creok
Dick cree
‘Wood creek
Spencer ereek .

Arenac:

Br.of AnGres ...

Haney creek. ._
Tamarack cres
Fuller brook...

Kelley or Spence brook
Btapley creelc_.
Leslie oreek _
Stream on sec. 24
Cedar craek._
Fall ereak _
Ingram erask
Ellis brock._

Borega:
Spring brook._..__
M¢Kernan cree
Fall river. _....
Meadow brook __

Berrien!
Farmer's bruok_-.-
Farmer's eroolt ...
Trib. to Hickory or

M. M. Kanfman
W. 8. Watmore..

4, Backos,

Jorhua Smith

L. .} Henry Mottie _
Liee and Casco George M.oore
Manlina R . C -
Otsego . '| John D. Woodbeck -

Gun Plaine C. D. Btewart ....___.
.| Bochanan ki, Jones

Wayland
Otsego and Gun Plains,

Koarney «vmreruseraona-

Banks __.
Helena ...

Hastings
Baltimore .

Rictiard Doyla
Jomes MeGlynn,

. D). Hays.
.| John Kurtz.

ABBYTIR - oo eemn P. K. Jewell__
Baroga ... N. 5. Pannock._
L*Anes - o i«

w "

Chas, K. Farmer
A, L. Hammond
.| 7. H, Hatch__._.

Pipa‘altona -

Lincoln and ]

H01;§tio Sayll{lour -

Adgdison Silverthorne

A. Van Buskirk _.___.

Philip A, Partridge__
- Amsz‘lruae Th?‘maa.

Fehﬁunry i& =

0.

Febrrary gz -

Feblrlna.ry i 4 :‘

4.

F=1]
83228883

(1]
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Brook Trout Plants, 1894,—CoNTINUED,

"

. County and name of waters.

Date.

Numbar,

Kinpie's ereek. ...
Spring creek ..
Jeffrien’ creek ... ...

Benzie:
Crystal creek.. .. _____
Littie Boteey river .
Betaoy river ... ...
Little Betsey river .

iold Bgrmg creek ..

Eaden branch _
CGedar creek___
Little Batsey riv

Branck:
Noble ereek __
Urooked creck

txeam on 580

Calhoun:
Warsop creek
Alder creek. __.
Sannders’ ereek

Paie cresk., .
Lo Bow creek
Not named.

Spring brook.
Hinkle'e brook .

Wormley's creek
Temarac craak |
Enos brock.____

Knight™s brook___

Quass:
Bmith’s ereek _
Bhaw's creek ...

Sharp’s ereak_
Not named ___
Penn cresk . .
Spring creelt, ..
Indian Lake outlet.
Maey cresk.......

Pon Viue oreek

Heddencreak. ... .___.... W,

Charlevoix:
McGeogh ereak
Tnwood creok .
Btover'e cresk

Chebo
Mui br. ot Little Bt.urgeon

Tiver ...
Gold ereek
Mett crosk._
Btewart creek

Chippewa.!

Brownersek. ...
Spring oreek _
Spaltriver....

Clinton!

W. branch of Maple river_.__.
Little Maple river..
Spring brook.__.
Post cresk....
Cartis cresk ...

D:‘F. Bummgrachine... Fub‘ruary id:..
' S B 1

Enrnest C. Hampton. -
W. I Fagpam ... "

J. F. Garweod ._..... " 16 .

RN

Jefferscn and Howard...
La Grange and Jeffere’n
Pok&gon and Howard _.

L. D. Barth_?imew...

A. M B:rmmgham_.

Eliehn F. Edwarda
1ibi]

L, T, Van Winkle____ " 1B,

C.R.Harris_____..___ " 15..

" 15
" 15..
" 15,
u 15
" 15
o 28 .
“ 28
“ 28
“ 23
“ 23
" ga_.
o 23
“ 28
“ 23
L 28
bt 2.
“ 2.
L 3.
u 2.,
Mareh 14__7 .

15,000

3,000
4,000
2 000

2000
2,000
5,000




— - ra

. i
o . i .
78 ELEVENTH REPORT—STATE FISHERIES. : ' ELEVENTH REPORT—STATE FISHERIES. 79
Brook Trout Plants, 1894.—Continump, : Brook Trout Plants, 1894.—CONTINUED.
County ard nams of waters, Town. Depositor. Data. Nomber. ’ Connty and name of waters. Town. Depositor,
g Clare: : . N Sweed Town oreel Miech. Copper Jonrnal
Gishawash creek . Teraple. .. oooee. ... April17.______ 6,000 Pilgrim river..... N " " .
Norway crecl. * L 6,000 Otter river . .. " " i
%Eord ﬁ;:eak._. - 5.000 Pilgrim river. Lawrence Corrjgan ..
w1 Line crag - Slate creek , .. . ! -
Headwators of Chippews and 10,000 C:wlea' cresk.. ... Adams and Hapcoek ... " " -
trib. . -| Burrey.. 16,000 Dollar Bay ereel Frank)in and Osceola_ 1 «“ .-
+ Ghippowa Tivar. . N 10,609 - Boston creck.__ Franklin and Hancock. " “ -
Docle and Tom oreels 15.000 Coral ereak_____.___ Franklin ______.______.. i v -
g@id. br, oEkTobacco river ... 10,000 f
ilvereresk ... ____ __ : Ingham:
Lakes and strenms (ssveral) . 2-833 L nﬁeelay'ﬂ [ ) Delta and Lansing. ___.| Deway A. Sealey.___._
N. br. of Tobaceo river....___ 15000 -
;‘:{.al?;éof Tobacl:{co river...___ 10,090 : Tonig; W.D.C Feb 10 2,000
R L0 ‘ Hceomman greok.- A Hontigr Maroh 8 .| 8000

Cramwford : ' Duek ereek. .. Samuel W. Bart.- I S 18,000
N. br. of An Sable river... . 15,000
%ldh.‘ br, of Big creek . 5,600 - Tosco: "

. br, of Big cresk . 8.000 Coal eresk.___ C. R. Henry___. 20 -5,000
Palmer cresk. N 2,000 Spring creel " B v 5,000
Faoblo creek __ . o 8,000 Cold creek C. W, Lnce... 20 10,000
N. br. of Au Sahle i A T.28N. 25,000 .

.E. br. of An Sable river T. 37N, 3W.._ - 20,000 Isabella: :
r. of 8. br. Au Sable ri Center Plains ._2J 21770 " “ 10,000 ) J%'{iei;'rmg gre?léh,‘ éosﬁnti?%rmtt .......
N « oranch o 1 . resman.

Enet : , ’ Norton creak Birion I, Gea__
Birdseye creek. Littlefield.__.._..._.__. Milton B. Gray._____.| =« 10,000 Willow creek Chas. B. Hull
(@;_Igari‘;;nr %\‘IapleLRll{ver_ .| Wm. B.Stimson_____. o 15,600 ?héld's cre}gk L. D, Estoe

k; lAr - . “ s B . 5 ¢ creek._ Y R s s e
Bearriver._ Baa{-jcra;aﬁ o " - “ }g'gnug Jgh:l;on creek Warner Churebill.__. v
‘Town Line crook_ o “ N . . 5,000 Miasion creo Geo. L. Granger._.
Syder creek ______ Hoow " i . “ 5,000 g Healoy creek . B -
-Conway Spring creek. woou . " - N “ 5,000 gnégg t;reak i " " -
o WAy craan . -

Bertom : N. branch of Cedar creek " T

Band brook.........._.__...._.| Vermostvills,. 5,000 Fack
' QCKiOnR .

Glodwin: Trib. to Grand river ._______. Liberty.______. Charles Van Behoick.| February 23_. 6,000
Sugar river ______..__... .| Butman and Sherwin.. 15,000 L. branck of Snyder's ereak.. | Spring Arbo Edward A, Hough u 23__ 3,000
McNallie creak . ..t Sage __ 000 . Kipp's brook _ .| Summit . __ George Moister. ‘: 28.. 3,000
Cedareresk . ............._. | Sevaral 10,000 gilla‘{:reek.LE .o o © M i;?“ gsg%

’roach ereel. v - “ ¢ -- 3

Gogebic: Coltron's cresk DT 4. G, O'Dwyer . 6,000 |
Slmteriver. .o oo o Gogehic ... 6,000 otnamed.___ Sommit and Liberty W " 4,000
Trout romic 2k Mot ixen 5000 Willisms' grick Hengraan- A L. Ambrose, I u 2000

. . X iams! .- AL .
Gix Mile crask.... T . N 5000 ' Thompson’s spring breok Moscow snd Hanover..} Bugene Strait.._. ... “ 5,000
! Blaisdell's mill race Waterloo.__._..........| Wilfred O, Wellman . “ 1,500

Grand Traverse! Locher stream Groen Lake & Waterloo| D). W. Clark . " 15 5,000
Crane’s erepl . _____._______ Blair and Green Lake__| D 1,000 N Railroad pond Rieke . _ . . . March 9., ___. 1,000
ﬁqi-]kar cl;?ﬂk__ Whitewater ____ L 3,000 1 Hal

illereek (____ . __ " .- ¢ e - G0 alamazoo
Whitawater creel .. [ u R g_ggu Franke's crack _| Behooleraft ___.______.. J. W. McElwain ..___ Fabroary 21_. 5,060
Trib. to Platt river_.___._____| Long Lake.. Jeremiah M, Thomas. 10,000 g{]ﬂﬁfeak i Praftie Rond John E. Pabst “ 20 6,000

! UA'A craak __ 10 1 Lo 1L JR . raoet . . - )

Hillsdnle: : ’ Croole’s creek . .

Harrison’screek ___._._._____ Cambria.. M. G Mallery... e n e 2,000 Cogle’s creek.. N " W.C. Kohl___ " 20. . 2,000

etvone presk Plttsford. Fames B Fhor Febraory 801 K0 | Trstor's ooe Soletossii Tonh Harsison. ) R

Bean eresk____ " N ' 217, 5.000 Bi:]:ck river.. Prairie Ronda. Thomas Howitt . f 0. 6,006

gihlsdale eragl :: ' . :‘ g} g,onn . k]g)ixon'a cmeE éjamté&-if ..... .} Fred Taubbs._.._ e . 5,000
ellows cree. oo ¢ - r creek. . omstoek .. n

Hoaht 0% | %:Eﬂ'?: or thit Charleston ... 2170 } 15.. 5.000
oughton ! i idler creelc___ < v -
g. lbr'-. of Of{ter craak. E&mse aa&HAdmsE... g . ﬁ ﬁ“‘fﬁ;ﬁn“ zu,ggg ‘ 1 %arle’e creaif Charleston & Comstock| w f .| 600

cle's crepl Ams an. ancock.__( J. A. Hu A ierce creek. : “ ' w“
Hancoek ____....__. .___| A. R, Gray .__ - 8,000 Belluws' creek Charleaton and Climax. ' 15" 7500
T FA: 000 Kalkash
gncock .__________ \ X alhaska R .
Adams and Hancock .. i 10,000 g Rapidriver.___.___.____.___.. Not given __._____. ve-un| W. B, Btimeon ....___ March 23.___. 10,000
T ——— - s000 | Kent
T ent !
J];Jﬂl'm creak 5 ﬁgams Hancock.. ét’o:unﬂ 1 %nﬁtm cra?{k Conrtland. Robert Carlyle....._. Febroary g..- g,gﬂog
izery cres) BmB_...__._ ... ___ 0,000 aker cree - ' o " .- h
Swead Town creel Adamsg and Hancock. . 6,000 1‘ Backer crea Henry Parkineon " B... 4,000
Boston and Albany creek Fraoklin and Hancock 8,000 Barkely creel B, B. Wright _______ ! 8. 5.000

. Piigrim river_____ Portego and Adama___ - 10,000 | ' Runn creek. " v - " 6. 8.000

Trep Rock creek Bohooleraft & Calumet| F: 15,000 L. Shaw creek. " Y e 6. 3,000
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Brook Trout Plants, 1894.—CoNTINUED. Brook Trout Plants, 1894.—CONTINUED.
Connty and name of waters. Town. Depositor. Date. Number. County and name of watars: TFown. . Depositor. Date. Nambar,
v
Stegman greek .___. Conrtland and Algoma. . 5 Bardy creek ... ; .
Litflo Godar ordol t! nd Algo -| Febraary g.- 5:0088 Gondy craek- Riverton ......____._._. Harmon & Ramberger| Mavch ... 8,000
tream on eec, Caledonia “ - X - Erae stream “ "

Bmith's cresk . " i %g__ . gggg Uook cresk. - - | Erne & Bamberger ... B..... 6,000

James craek_.-_ " “ Barna ereek Amber.___ George Sinclair ._ I | T .OUD

Cooleg's creak. . . 2. 3000 New creck.. ol o= W N - £,000

Buex eresk ..., Wyoming, George Eastman o 2. 8,000+ Gebolt's cres M Valentice B. Penny.. i 6., S (v

Courtright creak _ Ada and G Joho J. Belkpap____ “ .. 2,000 Dan Whalen’s creek v " e T . 8. ... G,ODD

Bilver creek _____. Wyoming. . 3,000 Upper Wealdon ereek_ Braneh .................| Henry C. Rawson.._. R [ H 6,000

Trib. to Bear cree yron __ 3,000 -

Ruogh ereek . .___. R 2,000 Mecosta:

Batternat creek 3.000 .| Btanwood ....._........| W, B. Stimson . . “0.... 10,000

Beaver Dam crapk__ -.| Byrom .__. 3,000 ;L G .| E. J. Mareh.____ Fobruary 6___ 5,000

Hiream on northera part of._ 2,000 . wylvester Dasser . v . 3,

Englieh creek 5,600 Miller.. “ 9... 15,100

Camy creek __ 5000 Blackcreek._ ___ H, Cogswoll .___ " . 8,600

g_almley cre;k 5,640 Efﬂcl%1 Lakekcreak w * .| Lerenzo D, Docker. " .. 3,600

1lver erpo: arsh creael tl

Bali creelr __ g:ggg\ Burton creel MOrtoR. oo oo Frauk Barrey ........ £ 10,000

Sparta oreei. 5,000 N. braoch of Pi M]llbrook and Rolland._ N. C, Mason.. _ e i 8,000:
fak Paria cresk Green ... ... J. W, Powers. . March 30.____ 5,000

ARE)

Avery cresk. .. _ Cherry Valley _________. 6,000 Menominee:

Danaher cresk Pleasant. Plama 2,000 Hay creek .. Stephenson 6,000
~ W, branch of Dagaher, 2,000 Litsle Hay er Ingalston .. §.000
- Little Swestwater creak Bl _______ 10,000 Holmes' brook Stephenson. 2,500

Littla Manistss cresk Not given ... 5,000 Olson crask. | S - Edward Sawbridge. 5,000
Buek creek ... Luks and Branch 5,000 Berjamin creel Mellen.....oooenoeaenos Ira Carley.... ... Rey
Bowman creek .00
Liacyoreak . Yates_ 5,000 Montcalm.: |
Danaher cresk . T.17 N, 13 W, 2,000 Church creek .. Winfield.._..... _.| 8.C. Seott . March 30.._.. 6,000
Banborn creel Three towns._ 9,000 Rice creek. _ Piereon and Hoynolda_.| R 80 3,000
Mir. branch Pera arqueite.. 10,000 Handy creek Reynolds, anyﬁeld ang
Little Manintea _____ T. 19 N., I3 W, 5,000 i Cato . PP 15,000
Braach of Little Manistes. .. | Bllaworth, ... 4,000 B Spring creek._ Fobroary 10 3,000
North braneh _____________ ..°" T. 19 and, 20 N., 12 W.0.~ 8,000 Black ereek .. - 9,000-
Sackett's creek. " et 3.000
Lapeer : Giger creok . " 27 12,000
. ‘Branch of Farmer'a creek....| Motamora and Hadley..| Jesse Leo,....._.._. .| Febroary 27.. 5,000 Kirby croak_ " 1. 5,000
L Hortseshoe Luke creek. © 27 5,000
Livingsion W, branck of Flat river . ' 27 )
Cedar creek._ Marion ... e, i Febrnary 10._ 15,000 ' . Branch of Fish ereak Bmﬁ Yoong. " 27.. 006
Reed ereslc..__. nwnrth " .. , 000
Mnocomb onker croesk " 27 (0
Frost's cresk Washington __, _ I Ma.rch . 4,000 . Willet creek . " " 27 ,000
Stream on . 'Boos. 4 and §i—Brocee. .. ' 4,000 Hommingway ¢roek. " 2. 8,000,
Btrester’s croek " " - 4000 Dickersun creek ° 2. 12,000
Smith’s eresk _ o " i 4,006(+ i Sacker creek . o 27 .000-
Troop's cresk _ o " + 4,000+ . Bpriog cresk. .. o 2. (00
Eldred’s creek._ “ i B 4,000 - Lucas cresk __ i 25.. ,000
) W, hranch of Fish creel ___., o Rt 000
Mackinac: Cedarcreek .___ .. ..o .| March 5.____ 5,000-
Carp river W. M. 8pica. ..._...| April3_ ___.__ 20,000
Montmorency !
Miznistee: Little Black |38 U SR 13,000
Prmhng Office eresk._ J. H. #*hnlts.__.
Big Kaiser crask_ A, K, Wilkinson Muskegon ! 3
(Goder creelc _____ Alfred I, Miils Belleview Trout cresk & pond Froitland _. ,000-
Bear Crook braneh W. B. 8mith Muma ereek ... Caenovia . . S0
abla croak .. . . w w Fenton creek__ Tgrone ... (60-
P Kill or Kinnis cresk . Brownstown O, Btein __ . * Moon Lake crea _| Casnovia ... 060
. Little and Big Bear creaks
Marquetle! } Biack eresk._.__ Froitland ... 15,006
Pead mver. ______ Marqnette._. Horatio Saymonr _... (Grsen's cresk .
Chocolay river. Chocolay. L O Duck eresic__ _ “ R by L, 3,000
Rainey's creelc. Marquetts . . John C. Fowle Gulley's brook. .| Ravenna . Milea M. Bradford... 000
Harlow ereelt. Ma.rquetta &. Iahpemmg woo o Titatute oreei. - L E. Bartbolmew. _____ 000
Garlie river____ oo Crockery craek - woo " . 00t
Usmpau's creek . Marquotte ... ... ____. oM - Norris eresk Froitland C. C. Tazbory.—-....- 000
Carp river _..___ Negavnea & Marquabte. o oow
Mlchlgamma river_ epublm . Newaygo; ' . "
« br. Hay Lake creek Monros, ceeeee-| Mich, Pisk Com. .__.. B,000
Ishpeming and Eiy Pease creel .. Barton and Monros " woow - 10,000
g ......................... N. branch Per Norwich and Monroe ..} ** "o 16,000
Moore’s creek 10,000
Bpring cresk
* : Gedarcreak . _ 8,000+
Lineoln oresk ___ . Goo. . - LA Picleerel croe 10,000
Big Babla croek ... 2777 T, 50 N., 15 W. H. Baldwin; . Willinms creelk . 6,000
Two inlets to Ronnd leke___.| Bheridan.____~ - Charles O. Homes__..

1
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Coanty and name of waters. Town, Dapositor. Data. Nomber,
Odell creek._ ... .
Soutier creek. Dayton........ —..._..| Frank Cole. _____.____ February 9._. 4,000
Gols cresk._._.
Brooks cresk. Brooks ._. 6,000
Tonewnit creelr. Croton _ 6,000
Thompson's eresk, o vpemanen Everett..... 6,000
Onkland! \
Shiawassee TEver....._..._. Springfleld ___. 8,000
Shadbolt oreek. . Orlon and Oakland. 6,000
Paint creek Orion, Oakland & Avon| Simecn Grube. "0} 7,207 9,000
Ocgana!
8. branch Pentwater crask. .. Eldndge Hart & Weare D. Richmond .. 15,000
Bhigley crenk e o Ed. D. Richmond . 6,000
lfnsseu croak . Hurt e Ed. D. Richmond _.... 8,000
:iz?][;;cgg:]; % Pentwater._ D. Q. Wickham _ 25,000
Btony ereek. ... Benona Henry J. Marsh . 6,000
Ogemaw
Riflo river ___ . ..o Ogemaw.... R. H. I"Hommedieu. 20,000
Tittabawagsee river ... ZIN.1E. R. H. 1 Hommedieu. 20,000
E. br. of Tlt-tabawaasae river. Ho Tion G. N. Aehford . 15,060
Brooks ¢reek... -.| Hiram Hodge_ 6,000
Wilkine ersek. . ]ilackmg & Cummings.| Hiram Hodge_ 6,000
Oulonagon.
Trout cresk C.L.Ryder.___..ec... 6,000
Town Line cresk_ -| Ontonagon Willia F. Sawyer. 6,000
Cranberry creek -.| Ontonagon Willis F. Sawyer 8,000
Unicn river. Carp Lake. ... Wiltis F, Sawyer 8,000
Oscoda :
Soath branch of Big creek Mount Pindos... John Anderson.. ... 18,000
Wolf creek_ Menton .. ... John J, McCarthy____ 6,000
Glennis ecre Coming Joseph Sullivan ... 6,000
Dsceola:
Town line ereels, . W. B. Stimson 6,000
Snyder’s eresk. W. B. 8ti 2,000
Ghost cresk__ 8,000
Dock and Tom ¢reek. 2,000
Hicks creeK. .. ..______. +
Ois;
oiﬁ‘fg‘ig‘l;‘;‘;‘_’f‘_‘[ and Berey-1) Corwith. ... Thomas C. Woodin _. 9,000
‘West branch Bturgeon river_.| 81 N., 3 W D. H. Fitzhugh _ 9,000
Stargeonriver.. .. ..., ... Livingston.__ B. Beott ... 10,600
Stn’:a]g‘.' gns;ﬁo.‘iﬁi:ﬁ-ﬁeﬁ.“l: } Henry Stephens. 8,000
Boyne river . _____________ - W. B. Stimeon .. 15,000
Huadwaters of SBturgaon river| R. H. L'Hommaediea. 20,000
West branch Stargeon river.. . B, L'Hommedien. 30,000
Ottawa
J, Van Dyke ... 3,000
- Arthar G. Baumgarte[ " - 3,000
Spring Lalke_ Frank 8, Wilson..__.| March 8_____. 2,000
Robinaon ____ Frank 8. Wilson____. [ T ,006
Fogzcommon N )
Bugar oreel. .. .| 2N, 1 W __. R. H, L'Hommedien._ R ) S 20,000
Sanilac:!
Mills oreak.__. Rudolph Pabat..._._. April §....... 6,000
Ellis oreek..__ Jobn W.Norman ._..[ * B.__._.. 6,000
Shicwassee: '
§pon areck Soiota and Middleburg.| James A. Valentine .| March 6. £,000
8t Clair: .
Mill exeak. e Brockway ... Alex R. Avery._ April 4. __. « 5,000
Silver creek._._.____.__..____.| Greenwood.__ Paal Willey ____ L 6,000

e D)
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Brook Trout Plants, 1894, —CoNCLUDED.
Connty and name of watars. Town. Depositor. Date. Nnmber.
§t. Joseph:
Spgisggcreak. White Pigeon Febroary 20_. 8,000
Htream on se Sherman . i 1. 8,000
Little Portags cresl:. Bendon, Leonidas ‘ﬂ C.L.Hasbroesok .___|  * 21| 8,000
gpring orak.. }| Floworfield and Park..| Obus. N. Pratt ... ... AL/ W S XV
Tuscola!
gioaixmgue c]x;eek. e A BB, Whent ... v 27.. 9,000
eresl__ :
W"ll?itaercrruek... Indmn leda & Wells E F. B. Wheat _.___.___. " 2. 9,000
Butternut creelk_ Indian Fields..
Sncker cresk. .| Elington " o 0000
%\ﬂ.&:ﬁ%&;mek_ } Indian Fields...._... -- "
Van Buren: .
Headwaters of Paw Paw river| Antwarp e m————— " 1% 6,000
Cryatal Spring cresk. _ - G. " L. 6,000
Maple creek branches. Bangor and Arlington Win.- - .. 6,060
Threa Mile creek ._ Bangor and Geneva....{ Wm. Broadweu. Jr. 4., 3,000
ggneva 5 8 Merson . . :: ﬁ.. B.Sgg
neva N - X
Almena .o... caceen.oo.| G " 20.. $000
Washlenaw ! i
Stong creek . Angtets oo " 1 6,500
Paint creek Ypeilanti and Angusta.| Geo. H. Watterhouss, Jt. 15 4,500
Pittefield and York _...1 Geo, H, Watterhous, Jr, " 15 8,000
Wayne:
W%od’a,craek _________________ $,000
Wexford:
St.t{gel creek 8,000
Newton's creak £,000
Chuarchill ereak. 3,000
Flatcher craek_ 8,000
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Brown Trout Plants, 1893. ' Brown Troul Plants, 1894.

Couxnty and aame of waters, Town. Depositor, Dato. Number, County and name of waters. Town. Dopositor, Date. Number.
Crauy . ) ' Clare: M. B March 22 10,000
AnSable river ... _____.__._. Graylivg .. D. H. Fitzhogh ____. April 6....__. 25,000 Bear 1ake- oo oo TN, 5 W Geo. M. Brown.....__ arch 22 i

Gladwin: Tomia: .
Prindle brook... ..., P Gladwin. ... F, L. Prindle, _______ L - 4,000 W A Kglsay'g cresk and pond ____. ToBi8 oo oee| B P, Kelgey. .\ oovs- Febroary 10.. 15,000
L iidle branch of Pere Mar-} | Yatee, Chose and ' l s ores Riohland &Comstook
iddle brauch of Pers Mar- atee, Chase an . ampbell's cree! “
uottoe river. | o B }| W. G Bowtoy ... March g7 25,000 : Gunh craek: . Charleston . ......._.. % Yo Dalo Adame..... i
Bsﬁdwm crook -| Baldwin__ R 20,000 Whitford la
le‘;’k%léel-a.‘;é Y 50,000 Lake: i March 14 10,006
Baldwin ereek. [T~ 45,000 Baldwin creek .._..__..__._. E. N, Brizgs__.. areh 4. 10400
Pere Marquatte river._.____ (| PAUFIDeeeeeeeoo o W F Poblor ..o % 7 1, M]dd_lg Br, Pere Marquette.. W. C, Rowley i
Wolf laka,... S W. H. Baldwin. P
Mason. . . Star lake. .. ) Geo, M, Browa. lg:%
Name notgiven ___..________ smanecmcmrceeccecemcoeood] My, Hermon.. . April 18_____. 10,000 E;:;ll;?‘;;?s_ - . 1. Borden . - %g'%g
Mecosla A | L. lake. ... - :: .- : . 151000
Saoborn ereel. . Mich. Fish Com...... February 23__ 10,000 Crandalilake . N ! I : Y. B
Paris creek. i " "o March 6., __ 15,000
: 2 etie; . .
Montmorency : ; Ja):%: and Chocolay rivers..._| Horatio Seymonr ... ' 20,000
Hea:’er cfieek E}iﬂj April %3_.____ 13,8008 .
ardwood cre ilas " S— Mecosta ! . .
Stony eroek._ Conrad Weyenrdo....i * 0.y 2,000 3clodget. lake . Mich, Fieh Com 1(5)‘%8
Monteal Lanburg (l.':!'BB " “ “ Y
onlealm aris creek. 10,000
Chareh creek. ... . Cloar laka. .. George A. Roof )
Toio croak. - Steve Scott...........| “ 10.__._| 1000 o , . _
g : Ngogzh%ranch Pere Marguette) Several.. . ___________. A. B. Atwater ____.__.| Mareh 14.__._ 25,000
8. brannh Pere Marquette. _. .| Several towne__________ A. B, Atwater .__. ____ March 27_.... 25,000 .
Cogane ! ' O%’glmx 1ake. oo o] COMAR. oo E. D, Richmond.___. LA T 25,000
ﬁouu_d %B.kﬂ cmelﬁ to. o
orris Near cree . _ tonagon :
Stream emptying & SETOrel 100 -ocvr- | B M. Montgomery....| Apsil 15...... 1000 : Fling Seeel river {| Onfouegon and 1) willis F. Sayer....... April #1..... 30,000
............... . Sesemmmm—— Ao -
water cree Blato river....................| Ontonagon .. | G L Byder July 4. .. 19,000
Osceola s . .
Grindetone cresl________ .| 8ylvan and Hartwick..| J, J. Reik March 24.____ 50,000 Oacadg b N Atherton - 25 000
Hereey 1 R | S 50.000 ; Euol. branch. - Gacton -2 8, Gorted ... Mareh 20..... !
" " " " emen May 6._..____ 20,060 o . .
I5Ceoia
. - Iio nams 13:883
ESreek. - 1 Bawart Gorton....._.{ April ... 18,000 50 Mile orpek: - : : 000
Big Creek_ - ) . Cat creek. .. - 1 00
2% N.1E. ___ ¢ W.H, Nilea......... A T 18,000 .
2o to middle branch of k
‘eader to middle branch o . " .
e, middle | Hloon, ew Honry Btephéns. ____ S 25,000 é’ )
Presque Isle: S -
12 Presque Ielo___ Wm, A, French_ ... A0 24,000
Total......._... B Uy NUPUR 7 £ 1.1}
‘ |
- |
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Lake Trout Plants, 1893,

County and name of waters. Town. Depositor, Date. Number,
Chippewa;

Sunit river. Mich. Fish Com,_____ 5,000-
W iy b [ 3000
TN " a I 7000
W “ “ [ 12,000

. . “ o wo 3,000
Marguette: :
Sawyer lake.. ... ... ___ Town 41, ... Herbert Armstrong .| * 5.___, 20,000
Newaygo: .
Fremont lake._.._________..__ Sheridan..____, e ——— Mick. Fish Corg..___, “oe 45,000
Ontonagon: ) :
Lake Gogebie...._._______.___ Outonegon .__._____,__. E. Vet _..__.._____. o2 40,000
R 141,000
Lake Trout Plants, 1894.
County and name of waters, Town. Depositor. Data, Namber.
Alcona.;
Clear lake. __.____..__ ... __. Wiz, Reynolde.._._... March 20..___ 13,000
Antrim:
LCentral lake.. .. .. .. .. Central Lake__________. O.P, Barber,...__.___ RS T 15,000
Cass: !
Diamond lake._...____...___. La Grange, Penn, Cal|
vin, and Jefferson.... | James M, Shepard..._| Febroary 23._ 25,000
Charlevoiz: .
. Bezr lake . - Evangeline, Bpar Lalke,
. Molross, & Charlevoiz| W. B, Stimson .._____ March 20., ___ 25,000
Walloon lake._. | Bay, Resort, & Melvose..| Win, F. Weller _______ \;“ ..... , 000
: b,
Chippewg * :
Trowt lake. ... ... _____ Trout Lake. __ N, A. Bmith & Bon ___ April6________ 9,000
Clare: N
Crooked lake . ____, __ Barray. . 15,000
Town Lira lake, Hayes.__ 10,000
Houghion.:
Lake Anne..., Franklin Lawrence Corrigan.. . 3,000
Misery lake ama.. . .. .. " N . 10,000
Lake on aac. 1 T4 N, 35 W,.__. George H, Hagser._. - 000
Tosco:
Loon lake._._ ‘Warren S. Hodges___. | Mareh 20.____ 15,000
Gooder lake _ J. T. Guilford.,____] R I 13,000
Kolamazoo: .
ood's lake ., ___ Ralamazoo _ Theo. P, Beiley..___._ Febrnary 20__ 5,000
Paw Paw lake . . 6XA8. __ Albert Newkirk_ 77| © "1 a3 10,000
Lake: E
Star lake., . Lake, Wm. H. Baldwin, jr.. 10,000
Twin lake " " - 5,000 .
Lecianaw !
Darvia lake T. J. Nowman. 3,000
(len lake._ D. H. Day 15,000
Livingston !
Long leke ., _ L Geno ... J. W, Lawson ... __. February 10_. 10,000

Mackinge:
Brevoort lake

oY e R e T
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Lake Trout Plants, 1894, —CONTINUED,

8T

County and name of waters, Town. Depositor. Date, Number.

Mggg:;;itﬁke.._ T. 44 N, 80 W ’ Her}?a!'t. Armalt:.mng.._ }g.%
Witch lake. __ " “ \

M Linogln ... .......| W, H, Baldwin. ir.._. 5000
G Freo8oil and Sherman_ " ' - 5.000-
F’ig&&dlal:?ké- Sherman __________[____ Geo. M. Brown.___.____ 5,000

: 000

Métigitralake ..................... Coalfax. ... 3,01

y 20,000

M%ﬁr‘:atﬁuluke ................ e.| Cryatal .. __________.

Newaygo: 10,000
%”ist’all o | Groton 19000
Bromcns Tuic idan F, P. Hopper. k
E;%?i?ntnth]ii%e- ; %?188513(;?:. . .| Thomas Olivgr R Fabruary 20.. 10.0_00

Oakland ! Holly a‘nd Grm‘rlelaud.,, Malgch gi-" } 10,000

’| Waterford .._______._0 L T 15,000
Orggtg%}ngg:abic__“._-____-__-,.. Onfonagon . .. ..... .. E._Vliet .............. April 27 _____. 59,000
Vlﬁtuf?x:ﬁg: [ . ) .7 s S C.F Doy, February 28.. 10,000

Total [ 443,000
.2 | R
Roainbow Trout Plants, 1893.
Connty and name of waters. Town, l Dapositor. Dats, Namber.
L%kaglélwin’s creek .o .. Beldwin._....comeaiunes Mich. Fish Com, ____ Mayf.oeeoene | 10,000
-
Rainbow Trout Plants, 18%4. :
Counnty and nams of waters. Town, Depositor. | Date, Nomber,
O o | TR AW, R. B L'Hommedien.| Jane 14.......| 5000
Neﬁ:?zﬁl;.rquetba rever.. .| Troy. ... Mich. Fish Gom.-....‘ May 26 .. . 18,000:
T S SO 21,000
Ol o et e e e e
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Wall-eyed Pike Plants, 1893.
Connty, Nams of waters. To whom delivered, Date, Nurber.
Gunlake __._.___._____ . _ | Frank Narregang ____ June 1 600,000
Allegan ... { oo LT Charles Rico....... u 800,000
Suznr Baosh fake ____, Walter Berling. __ I BID[].OOD
Saddla Bag laka,._ W. F. Marble " 520,000
. - Thomas C, Dowmng_ " 600,000
Barry __.__.....__.<4; Middle lake . D. Bennet " 600,600
I Long lake_ Homear . Brown " 600,000
Roond lake J. A, Van Arman . o £00.000
|| Leach lake Bryan Dickinson_ _ “ 800,000
Bay Baginaw bay...__ Mich. Fish Com..___..._._. May2s. .. . . 5,600,000
Berrien ._.__________. Barron lake 606,000
{| Huyok lake .__. L. B. Dos Vuegnes
I Morton lake W H Murp ¥o
La Grange lake -
Cass .___ 4| James laka.. - " "
| Indian lake . - “ "
HSaddle Bag lake._ C. 8, Jones.
| Diamond lake__ -_ -7 77" L. Rudd____
Clare.. __......___. Lacey’s lake. G W. Sharwood_____.____,_| June S..._..| 600,000
Clinton__.__..__.__... Caurtis lake,__ George W. Parkes.___.____.| « 19, __ 800,000
Chas, Van Schoick,_ ] 400,000
Hillsdale .../ & W. F. Sawday .. 000
[ -| W, H, Lacnard__ 600,600
- Goo E. Basbe . 200,000
Jackson __..__...___ B 000
oo i 200,000
wow w 2060
Snllivan's lake. J. P, Wilson ____._ 10. 400,000
- O'Brien's take v ool 0. 400,600
Kent Monroalake. . " " R 100 400.000
"""""""" Reardon's lak: v " “ 10, 400.000
Larkins Jake. Wm, E, Davis. B 400,000
uncan lake. I. Buhtel - T 360,000
Lapeer....___._...__. Bronsonlake...........____| R.B. Conklin____ e 400,000
Lenaweo_________.____ Roondlake.___._....______.| Wm. Rexford B 400,000
Oaldand. ... _ Davison's lake.__..____,._. Poter Wallrath __ “" 400,000
Otsego lake __ M. R. Drroher " 600,000
Beaver lake - Julm D Foater .- 300,000
Foatar’s pon . e 00,000
Oteego. e ... 4| Gardiner take. . Andraw J. Booth. “ 600,000
I Big lake - Alfred Savage ___ “ 400,000
Farm lak -] Henry Staphena_ " 800,000
|| MeCoy lak -| Arthur W, Batea_ __ " 800,000
Thomeon lake. -t Jamea M. Pearson ___ I 400,000
Bt. Joseph..._.._._. { Crossman lzke K.C. Gray ,
Craek’s lake.__.___
Van Baron....____... { Three mite laks
Weayne _..________.___ Detroit river...________.___
Total

oz
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Wall-eyed Pike

Plants, 1894

89

Count; Name of waters. To whom delivered, Date. Nuamber,
ounty.
200,000
‘Wm. C. Reynolds _.... May11...... A
ALY T Crystal Iake. o nevemmoceomae ,
o 200,000
Antrim ... Woetzell lake o oo
§ | e v OGS
Barryo-oooooooe { Poland pond. ) o
Mich, Fish Commission ... I L F— 1000,
BAY. coesrernnen { Morcer Richardson. ... .. April #1.707 900,000
........ R. W. Payn ggg.%
Benzle.......... §| Daiean | Ghan. F. Bancrafnte. . 200!
o 0,000
Berrien Clear lake ORI o0 ¢ N 1} 1=+ 1.1 ——— [ £ S 151
e ) . 3 150,000
‘Calhoun ........... Ackley lake .. ooocnrravan | T B Cook coiireeans e
Spring lake. Edit[n' Wathal;;]ee L
Diamond lake. .. Lo DSQ];?};‘“
Casen o ooeaeeer Fich lake... Q.5 Devimm
Bear lake. W. B, Stimson _____________ “*
Long lake_ .. . .o Evoret J. Roos.._..__..... Lo
"
Cranberry lake . oiooivivn Geo, M. Browh. . ouocrmemm-
Round lake___ } B. D. Barber o ooooonoeenn “
Scipm];)]z;; d-- Ghae M. Patoam ..
Laceys'r 'y laka. 7, W. Sherwood, ,

Tamarack lake.__

Crooked lake.
Carp lake.

Fifelake...
Lone lske._.

Grand river... ..o oceromcan
Van Etten lake  eeoeenoo.

Gillett'a lake_.
Clark’s lake.
Rouod lake__..

{roolred lake....
Stervation lake .

Buoek 1
Beed's
Seram
Round

Star lake
Harper's lake..
Sand lake..
Mud lake

Pickerd lake.._

Chas. Scheldt._
Wm. B. Stimeon .
James Monteith. . -
Lester Lydell .o
Albert E. Roof ...
Charles B. Henry ...
Geo. B, Beabe,....-...-.._.
John L. Delamater. ..
l;‘l’ma. Van Scholek. ...
0. J, 8mith.
M m

David Schoenfield....

J.J. Potnam
Gearden City Laod Co. .
Edwin J. Marsh_ ... -

‘Lake Eria

Mich. Fieb Commiesion ...

2,500,000
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Weall-eyed Pile Plants,

1894~ CoONOLUDED.

County.. Name of waters. To whoimn delivered. Date. Namber,
NeWaFEO .o\ at Big brook or Heri lake ._._..___. W.H. Kritzar.___________ . 400,000
. Davis lake 160.000
Long lake. 160,000
Oulkland. ________4 L“t lhi: . 820,000
108 laHe .
1{ Mace Day lake. 400,000
OU58g0 e vnme. . { g%‘%
Shinwasses. ... ... 620,000
Van Buaren.__.___. Lake of the Woods_________.___. 4£0,000
gnr;)hn lri;er ng.()gg
orth lake.. 150,0
Washtonaw . ....4 | Boond lake. } 180,000
Cavinaogh lake. B
Detroit river._ .. Mich, Fish Commmission____.[ * 7._.... 5,000,000
Wayne .. __. --‘-{ h [ rhy I m o Wl 10°500.000
e S U 15,550,060
Distribution of Carp, 1893,
County. Dapositor. Location. Nuomber,
Alger ... Schaffer Belknap ........_....c.....[ Onota and Belle river 50
Gbarles Symons.._....... -| Private pond._ 45
Allegan..........4| G. B. Conger ... - " u 50
Vine Marding._ 80
A . 0.1 8mith ____________ 40
Antrim .. ._.....<| 8, D, Chapman. 40
T. A, Prico . _.._._.____ 40
Barry......... 8.4, Crowell. .o .. 5%
Alling lak
Carter lake _ R
B Pt 8
. + H. Mn .| Mod lake and ¢
Casa.. ... RTRhY Holmes tiaka .- !
John W, Blaavelt..___.____...__.__] | Pitcher lake 50
Kirkwood lake. __
40
Clinton . _.__.. { 40
Mary M. Pennington_. 40
Crawford. _........ W, 5. Niles. ..o, Eid
George Wellman 40
Eabon .oo..oooo. {| Baer 40
Gooeses ,____._____ C. 8. Brown Thread poend......... 40
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Disiribution of Carp, 1893.—CoNcLUDED.
County. Depositor. Ligoation, Namber.
Grand Teaverso..| Lo L. Lydelt._.._..__. _.....__._._..| Round lnke.._._.._._..__...._...._.. 10
Jacob Zeapp_ . .._..eoo.._.._| Prlvate pond ... ... 25
C. Aledorf ... East Side park pond ... 50
W, H. 8. Wood. __ Indaetrial Sehoel pond.... i)
| B. D, Goodsoll .___._.._..__....__.__.| Morrisonlake. . ___._.._____._._...._. 40
Charles R, Henry -ee-....| Van Etten lake .. 10
Albert Newkirik. _ Eagle lake. . . 40
Albert Newkirk Pine Island la 40
Lespar & Brown Leapor pond 4
Hix Rewson _._ .| Baweon pond._. 40
Neleon Lewis._._: Mud lake . 40
Nea! McMillan. Bostwick lnks . . 40
J Private pond. 40
W W 25
4 " w o 10
[ « W 20
. Plaster crook. 20
l_ Bealley lake 40
Brownell's lake 2
Lapeer """“"{ Privote pond. .. - 25

Mackinae .___..__. " *

Marguette.___.____ Horatio Seymour.__..__.. .. Lake Brlvia 50
Curtis Denham. .. Raisin river.._.....____. 40
Monroe ._... .... 3| R. B. Davia  .__ i " - 40
Addison E. Gardner Saline river._____._____ 40
Twin lakea._. 25
J. A Dookery .oouun e, { Cody lake. . o4
W. H. Kritzer Littie Brooks lake. ._....., [R— 40
Reobert Cuthbertaon Privato pond ~40
W. R Coler ____ Evans lake. . 25
E. T. Mugford .. Private pon . 100
Chae. Marvin ........_._.._.......__. Senter lake,.......... 0
. Heart Jake .___._...____ 25
Henry tephens._._____.._____...._J| Readhead lake ... . 28
Twenty-one lake... 25
Otsego .. .. ... Arthar W. Bates . . zi‘ivelljakas Tl 40

Jranbarry lake.__.
John D, Foster... -{| Pranborry Ink 4
Ottawa __.. Heonry Tomms ... Privatapond ... ..., eeee. 35
i John W, Norman “ b 40
Sanilae.......... { J. D. Eastman __ " “ Ly
W. H, Major .. 2
6. Jopeph.._____ CGarl Dornke. . E]
R. Brayman... W0
Van Buren.._______ A E Wildey ..o an. 100
Wayne ... _____. J. P Banger. . _ieauooeoooooo. Chorry Island bay. .o .cre oo covace.. 10
JoW. Onatley. .o Jewott: lakeo, 40
Cherley 8 i Forsnscn ko, @

¥ Bpeneer ___ ... ‘erguson lake

Woxford Jewott lake..___ 2%
B Boylan Jake._. 40
Big Clam lake 40
L 2,708
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Distribution of Carp, 1894.—CONCLUDED.
Distribution of Carp, 1894. ’ County. Dapositor. Location. . Date. Number.
County. Depositor. Location. Date. Nember, Tuscola.............-.]| Howard E. Bpence________. Clarke’a lake._._..._....... 150
é.:ﬁlmphar?'%{ lake._ N %%
. P i ..., 8O0 Yao Bureh.......... - arman lake __.
R M. Noerie vreeno| Balamazooriver ... Auguat 2 ____ S0 Van Buren o 109
.| Fred H. Barlow.__ . 1 s - . . :
arlow Cole pond ... 0 Washtenaw _____._.... James Reilley ...........__.] Private pond........ ....__.| Qctober 11____ 105
G . Private pond__________._..
| Gienn Gould rivate pond_.. ... September 1. 150 Wagne.............| D. Hineman ..............| %! Beptember 14 15
. C. W " i
F. C. Warne South arm of Pine lake___.| Angostdl.___. 200 Wesford ... | G.H.Wall | % | Auvgmatoa... 150
JoA MeGinn. ... McGinn lake ... ... October6. 100 r
A, Behenk & Sons.__..._._.| Elsie mill pond __ 400 1 N 8,824
Chas, Cowan .____. Coloy take 150 Tota
G.B.Stone._...__..___..._.| Private ponod__.______..____ AR SO 100
Mert Clapp... Mill popd on Batternuter'k - . 200
L. J. Weokes._. ceew | Liongtalake .. .. ... R 150
.t Francis 8. Prica___ Privatepond.__.......__... R DO 150
Fohn Flater._ oo w B [T 104 : Black Bass Plants, 1894.
B, Bnylandt - :: :: " 100
Jackeon ... %mI:'B}f-:}%Eé}er _________ 1w " " ;gg Connty and name of waters, Town. Depositor. Date. Number.
Kalamazoo.... ...._.| George Eilsworth ___.__._.. " s L 1 100
. i A!lefa_n.' |
Eent _; Wm. Farrell. Private Inkes___. . ! S P 150 Selkirk's lake ._.. John A, Tarner ..., Jaly6___. ... 1,000
i John Green... Soft water lake. __ . R | 150 5
arry s
| Melville B, Berridge.......| Perchlake __...__.. ' Crrojfak 18K0 - e ecmm i [0S X J.C. Benmett.___..__.] * 6. 2,000
W " .| Pickerel lake No. 1. 4
" " " m .. RBerrien: .
L “ - “ Weaver lake .. oooo i Bachanan, .. _._______. C.C.Diggina.._...___| * 0.__.. - 2,000
| woo " Big Bass lake .
o " Baes Jake. ... .. Calhoun:
Lake ___.._._...__ W " Little baes lake voa 1,500 Notaway creek.__........._..| Burlington..__._._._._. Geo. Bueanan ._______| * To.___. 1,000
| woon “ Horseshoa laka N o .
w . (o g :
non " " Ontlet gf Biroh lake_......._. POTtar. cuun: cavsmemaeee J. Fred Merritt _..__.| * 8........ 2,000
. o " Banver lake
[ " ! " ! Fox lake . Charleveis ! . .\
oo " Cuatler lake.. . Bear lake Melrose ___ W. B. Btimson _______ L T 10,000
Livingston .......... Frod E Wardeli....._...... Willinmsville lake___...__. TN 100 Raton: .
R - . Thornape river .. ceae oo Vermontville. ... E.D. Barber . ... Jane 22.. .... 500
Manistss { Hiram Hatoh ... Private pond._....._.. . . [ S 300 L
""""""" Joseph Gambo. Buteher lake. .. .., ... " “oBl. 250 Emmet: .
Crooked lake.. . ._..___.____.__ Littlefield. ____ ... ... W, B. Stimaon _______ LT SR 5,000
W. branch of Pinariver.... o 100
Pine laka o 100 - Grand Traverse!
Gny take. " 100 . Fitelake . .. coeeeeoe{ Filoe Linko .o oevoueeooo D, C.Ketohow.__.__...| * 8. ... 5,000
Eldred Jal R " 100 . ~
N . . Jackson
Montealm ........... Jonah Low.... ............| Private pond._.__.__.._.._. L | SO 100 . Eandeufoﬁk’s iake__ 1,500
: rown. lake
Muskegom ;oo oee .. Charley Marten ........._..| Marten's pond _._ _._..___. o, 250 p Michigan (% 1,000
: Grass lake . | o
Win. J. Buckell .__.._..._..| Private Jake..... ___....... » 100 . »
George Dunnin " H " 100 i Kent:
Oaldand B. T. Richmond. Narrin lake. " W . Band lake....oo.lvaeiaieooee James H. Brayman. .. 5,000
"""""" 'i Poter L. Mcintire_ Private pond. “ 100
Edmuand Foster. o . “ 200 Ookland
|| B Alexander .. - “ 160 Lotns lake. Alfred Windiste__ 4,000
OCeBDE. - e { %gﬂif:“ém :: 250 B | pond B8 Els-. " ?:8%
LUT:CTE R Frack Smith..... _........| South Branch Inke... " 100 Otsego:
Oteegolake. __________._..__._ R. H, L'Hommedisa.| * 28_______ 7,000
H, N. Babcoek......__ Rose lake __________ “
Osceola oo .o " . “ 450 Washienow:
) " " " Mrd laks. James Railley_ _______ Jaly 7o e 1,000
Ottawa oo, @I Guild .| Privatepond_ ... " 150 :
. . - . B M e m e e m e - o amme 52,500
Banilac...... James Monagh! " .- R 150 .
P
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Sturgeon Plunts, 1894,

Nave of water, Location. Depositor, Date. Nomber.
— -
Detroit river

“ "

TEMPERATURE OF WATER,

DETROIT STATION,

Temperature of water during whitefish and wall- i i
Novamhort 10, 1508, e o o 80 and wall-eyed pike hatching season, from

ELEVENTH REPORT—STATE FISHERIES,. 95

DETROIT BTATION.—Continued.

Temperature of water during whitefish and wall-eyed pike hatching season, from
November 9, 1892, to June 9, 1893, .

1892,

1883,
Fab, 18-88. . 3¢
Mar, 1-5.
6-7

SAULT STE. MARIE BTATION.

Temperature of water during trout and whitefish hatching geason, from Qctober 17,
1892, to May 23, 1893, :

1802,

1892,
Oct. 17-21.. Dee. 17
22 13
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SAULT STE. MARIE STATION,—Continued,

Feb,

1808,
Mar,

1893, to May 22, 1894,

Temperature of wafer during trout and whitefish hatching season, from October 10,

Teuﬁperatura of water durin,
May 14, 1893,

1884,
Jan.
Hah,
Mar,

i

PARIH BTATION.

g trout hateching season, from September 15, 1892, to

1892,
Oct. 10 e e 44°
11-12 [ .- &7
¥ — .- 46

-

ELEVENTH REPORT—STATE FISHERIES.

PARIS STATION.—Continued.

97
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PARIS STATION—Concluded.
PARIS STATION.

Temperature of water during trout hatchin f Septemb :
1535, 05 Tuvm 34 1008 g _g seagon from September 15,

mevnmm- 49° | Dec, 8 S || L
8 42

sl
April 1. ...

3
1894,

CHARLEVOIX RELIEF STATION,

Temperature of water during whitefish hatching eegson, from the time the eyed
eggs were put in the jars February 17, 1894, to April 23, 1594.

1894, 1564,
Feh. 17. oo 880\ Mav 020
15 32ts 28-2¢
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”
DETROIT BTATION. 1 PARIS 8TATION
On hatching house,. '
1
On antomatic alrs_. s1:% & ; 158 acres of Jand with overseor's ﬁwellmg and meander of Cheney ereek. $4,740 00
—— 580000 £ %:E:rmtmdent.‘s house
PARIS BTATION. ' g{’,{’,ﬁﬁ%ﬁ‘iﬁé‘:"m
On new hatching b : V-
Traye, tronghs, oto.. " $2.500 00 ; ot , hatohors
Camp oatiit.... 350 00 ! Car house .
gar 0086... ... 30023 00 Pnm
varaear s residence_ 125 00
Old hatohory. oemrs 1,000 00
ggks. boxea etc.. ggg gg :
ce and s
Qffica iumltum fixtnres and toois 200 00 'R D
1d oversesr's rha:ﬁz%?:.?d taols . 100 00 ] Refrigarator
Barn aud shod - __ - 406 00 Apparatus, tools, and camp outfit 14601 84
Whagone acd harness 128 gg . . v
. $19,341 84
5625 00 ] Car for transporting fish_. '
QOutfit, curtainsg, lampa, etoraa, beﬂdlng, eto..
3,191 05
New hatching house, _____.__. et e e ) 2'000 ® . DETROIT S5TATION.
Total . : —_ Buildings .
- §13,225 00 ) Antomatic jara_
——— Storage tanks and ¢
gteam l{otler, p‘um auéi co%n?] i ne. ki
. , toole, v
R i pparatas. 0ke, Eurniture, 0a| D'I].BBS shing 16|235 %
' SAULT STE MARIE STATION.
YWhitefieh tanks and contections ._ .- 20000 f
Trout tanks and connectiona. .. 75 00
Chase antomatic jars, complste. - 432 00
IR -
‘ools and farnitore_ . __.io_.-- i mmmmmmeres oo e 1,413 50
CHARLEYVOIX STATION.
Two hundred and five Chase automatic jare with tabes, ete., complate__ $408 00
‘Whitefish tanke with connections 200
Steam and water-pipe connections 0
itaam pomp R gi% % .
pparat.na. too Y- S 1,028 40
Soientific outfit, apparatns, chemieals, eto. _. — 417 7%
. $ -GLENWOOD STATIUN.
3 Fish houss, tanks, and Axtares.. .. ccooeoeme o . HWBOO
Garpoana... ... ]g gg
. ‘colu, nete, and screena. ... — _
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CABCADE STATION. )

Hhanty, ponds, and parmanent im: ‘
Toole, cans, seines, ato. provemonta......

- RS W0
- 151 85

BECEETARY'S OFFIUE,

§822 95
64 5O

95 95
RECAPITULATION.

garis station. . 219
e Tt b e LA L L O B, 19,841 B4
Detroit stafion. "7 77 - B8 85
Banlt, Ste Marie station 16,285 3
Charlovoix etation____ - L1172 50
SBoientific apperatus. . 1,028 40
lenwocd station_ - 477 75
ascade....._____ 221 50
Becretary's offica._. Egg gg

TREASURER'S REPORT.

Report of Wm. 4. Bubler, Jr, {reasurer Michigan Fish Commission.

Vonchers paid
alance ...

Cash on han

Yonchers pai
alan

Cash on hand .__.
Cash from State Tressurer.
Cash from other scurces.
Vouchers paid.

Cash from Btate Tronsurer_
Cash from other sonroes.
VYounchers paid.
Balance ...

(i)
ash from other sonrces.
Vonchers paid
Balance .._.._..

Loashonhand .. _____.

$3,020 69

8,270 75
1,817 21

$0.982 71

1,816 00

$11,808 71 | $11,808 71
1,818 00
6,870 75

I 85908 69

3,300 46

$9,211 15 | 0,211 15

———
$3,802 46
5,870 75
18 17

$7,810 23

2,851 15

$10,181 88 |  $10,191 38
£2,881 16
6,250 00
152 50

7,638 07

HBT7 58

$9,313 65 { $9,313763
$1,677 58
6,250 00
2952 75

$10,461 83

458 50
$10,910 83 | $10,010 33
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Treasurer’s reporf.—CONTINUED.

$458 B0
50 60

$5,077 10
1,863 89
N $6,740 49 $0,740 49 -
Apeil 1.... Cash on hand ‘ $1,662 89 : : .
----| Gash from €250 00 :
. %g:%&gng:ﬁar soarces_ Z ; ) THE PLANTS OF LAKE ST CLAIR
June 30._...| Balanea ________. .. - se,gég gz ] i . .

$9,016 69 $9,018 68

Cash on band ... . -

Gash from State Treasarer T2 ot

gash ]irom o;%er GOUrCes._.
onchers N

Sept, 8¢....| Balance r

umg - |
12 5 . ;
. By A J PIETERS

$9,175 12 $9,175 12

WITH A Mar

RESULTS OF A BroLoaroaL EXAMINATION 0F LARKE ST CLAIR UNDERTAXEN FOR THE -STATE BOARD
. OF Fiss COMMISSIONERS IN THE SUMMRR OF 1898 UNDER THE SUPKRVISION
or J E BEIGEARD ;

LANSING
. EOBERT BMITH & CO STATE PRINTERS AND BINDERA
" . 1894




THE PLANTS OF LAKE ST. CLAIR.

During the summer of 1893 the Michigan Fish Commission sent s party
under the direction of- Professor J. E. Reighard to study the flora and
fauna of Lake St Clair and to make other observations of value to the
Commission. The writer accompanied the party as botamist and the
following notes are the result of observations made at that time.

A laboratory was fitted up at New Baltimors, on Anchor Bay, and most
of the work was done in the bay and the neighboring marshes, Towards
the close of the summer various localities in the western part of the lake
were studied and one trip was taken past the head of the ship canal into
Canadisn waters and thence up the south channel of the 8t. Clair River
as far as Algonac. The time apent on the work was from the middle of
July to the middle of September. The firat four weeks were occupied
in studying the mieroscopic forms found free in the bay. The material
was obfained from the *tows” that were brought in, at first every morn-
ing, and later two and three times & week. The “tows™ were taken in the
following manner: Two mnets, made of fine cloth, and provided at the
bottom with screw caps similar fo those used on oil cans, were drawn
through the water by a sailboat ab the rate of 4-10 kilometers sn ‘hour
according to the strength of the wind. One net was attached to an iron
“frame and allowed to sink so that it was drawn along at about two inches
from the bottom; the mouth of the other net was always kept partly out of
the water so as to take in only surface forms. After sailing fifteen

" minutes the neis were taken in and, by throwing water against the outside
of the nets, the contents were washed down into the caps at the bottom.
The materal thus collected was emptied into jars. In drawing up the
bottom et 5 few surface forms were necessarily taken in with the others,
but & comparison of many tows showed that these could have had no
appreciable influence on the resuit, since the forms fouund at the purface

and near the bottom svere practically the same. For the study of the ~

-bottom of the lake, a drag made in the following manner was uset:
Pieces of heavy steel wire 15 inches long were bent in the middle and
then thirust tlirongh a piece of one inch lead pipe aboub six inches in
length. . The ends of the wires were then bent back to form a circle of
hooks each one about 24 inches long while a number of loops, made by
the bending of the wires, was left at the other end of the pipe. A rope was
tied through these loops and the drag was ready for use. This was
thrown out every two or three hundred feet; a good knowledge of the
bottom was thus obtained for that part of the lake- examined.
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To the writer's knowledge the only work done in this country bearing

upon the subject of the distribution of plants in lakes and rivers is that by

. Professor Douglas Campbell (*86) on the plants of the Detroit River, an
unpublished report by Mr. W. H. Rush to the Michigan Fish Commigsion,
for 1891, and & paper on the ooccarrence of gphagnum atolls in central
Minnesota by Professor Conway McMillan (93).

In FEurope some attention has been paid to the stady of fresh
water plant and animal forms and interesting observations have
'been  recorded by different workers, A. Magnin  (°93) studied
the distribution of plants in the lakes of the Jura,  The orignal
paper was not accessible, and the results given. below were
obtained from a review in Natural Science! In the deep lakes Mag-
nin found several well marked zones of plant life, Passing from the shore
to the center, these zones are: First, a littoral zone, which he divides into
Phragmitetum and Scirpetum, the former extending to a depth of 2-23
meotors, while the latter forms a second zone to the depth of 3 meters.
The plants characteristic of this zone are: Phragmites communis, Seirpus
lacnstris, sedges, Equisetum limosum, Polygonum amphibium, Phellan-
drium, Nymphaea alba and Potamogeton natans. Second, beyond the
bulrushes is the Nupharetum. Plants with large floating leaves as
Nuphar luteum, are characteristic of this zone which extends to a depth of
3-8, neually 4 meters. Third, “the third zane, or Potamogetonstum, is
formed by plants different according to the lake; sometimes pondweeds,
chiefly Potamogeton perfoliatus, then P. lucens or P, crispus; less
often Myriophylum spicatum, or still more rerely the marestail { Hippurus
vulgaris), nll bearing their leafy or flowering stems at or near the surface
on stems 4-6 meters long.” Fourth, in the deepest water, 8-10 and 12
meters deep, the bottom is covered with Characese, Naias major, and the
mosses, Fontinalis antipyretica and Hypnum giganteum. This zone he calls
the Characetum, “In deep lakes with rocky borders, plant life is absent or
represented only at points where erosion or a falling [of the bank?] has
occurred, by tutts of reeds or bulrushes, assceiated or isolated, and some-
times followed inside by the yellow water lily and Potamogeton perfoliatus.
‘The turf lakes, with abrupt, sharply sloping margins, differ in having a
very narrow littora] zone, * * %> * Shallower lakes show & mized
vegetation. ’ .

uke 8t. Clair is little more than an expansion of the St Clair River.
It is shallow throughout, not reaching, except in the channels, a depth
greater than 7 meters, and averaging far below this. In Anchor
Bay, where most of the work was done, the depth ranges from 2} to
meters, with a wide zone of more shallow water near the shore. At the
head of the lake are the famous St. Clair Flats, great stretches of marsh
_formed by the deposit from the St, Clair River. Through this depogit the
river finds its way by several channels, from some of which a strong cur-
rent is perceptible some distance into the lake. The shore of the lake is
bordered by many ewamps, especially at New Baltimore and about the
mouths of 8alt Creek and Clinton River. (Bee accompanying map for
these places.) At other points the shore is abrupt and without any low
ground. The gradual slope of the bottom, especially from the swamps '
near New Baltimore, offers the best conditions for the study of the influ-
ence of depth on the distribution of plant forme. * Besides the condition
of depth, the flora is, in some respects, also influenced by the character of

1 Nataral Science, vol. 3; No. 20, 248; Oct., 1893,
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ttom, according as it is clay, sand or an alluvial deposit. This is
;i;?'t?guggr}y the casegwith Characeae, which were seldom found on sandy
bo'tl‘tﬁgl influence of these two conditions, more especially that of depth, has
caused the distribution of the plants into more or less well markedlzolnes,
while at the same time the shallowness of the water and the gradual slope
have given rise to a somewhat mixed flora. The boundaries bei:vv‘een1= zonehs
are not sharply marked; there is a mizture of forms on the edges of eac
zone and, in the case of the Potamogetonetum and the Oharacetumri‘in
overlapping of the latter zone over the entire extent of the former.d_t_ o
strength of the currents in Lake St. Clair gives rise fo a third cpnﬂ ition,
that of rapidly flowing water, which donbtless exerts a marked ini utence
on the flora. It is to be regretted that the observations on this hpoln %‘r_e
not sufficiently detailed to warrant general conclusions. Two otller cclmt 1(i
tions, which may be cousidered independently, but which are really 1£e 8 ed
to that of depth, are the mechanical action of t}ne waves and curr]c—:)ln 3 %n
the amount of light. How pltmlts accommodate themselves to these two
iti will be mentioned below. ) o )
cm(l)%lb:llio];lgs now to the consideration of the zones in order, it may bedstla)ited
that for some distance west of New Baltimore the lake is border& St’h&
swamp which slopes graduslly into the water, This low ground offers the

best conditions for the study of the Phregmitetum. Owing to shallow

i which everywhere indent the border of the swamp, the _hne between
}o]flzet]ghragmifeturi and the next deeper zone, the Scirpetum, is ant ﬁrregm

lar one. The plants of the former occupy the low ground a_md etﬁegy

shallow water, which seldom exceeds 20-40 em. in depth. The glé)wl fm

this zone is luxuriant; the conspicnous plants are large anf eti.ly,.
often attaining s height of 2 meters, while a thick growth 01 sntaa er
forms occupies the wet ground at their bases. The following p ein ?t‘ ailge
characteristic of this zone: Phragmites communis Trin, _T_ypha a:tl olia.
L., Acorus calamus L., Scirpus atrovirens Muhl, 8. fluviatilie Gray; cotnﬁ-.
mon. Zizania aquatica L.; common in water 3040 cm. deep and }11n_ e
more watery parts of the swamp. Sagittaria heterophy‘lla_Pués ) lvar...
rigida Bngelm.; in great patches in shallow water. S. variabils Engelm.;
with the former species, but not so sbundant. Sparganium eué'yc_:arpum
Engelm, ; common everywhere in shallow water. 8. simplex Hug E}ﬁr otccas-.
.ionally found with 8. eurycarpum. Polygonum muhlenbergii Wa sc;l}ll,.
abundant along both banks of Salt Creek for some distance above :}ts mouth.
Decodon verticillatus Ell; abundant elong Salt Creek. Ponte Sn_a coE-
data L.; common everywhere in shallow water. This was found, in q‘g&
case, near the mouth of Salt Creek, growing among Scirpus punggx;s 1}1 ]

cm, of water and about 800 meters from the shore. Cyperus 10% mis,
Vahl, C. engelmanni Steud, C. diandrus Torr., var. castaneus Gog{:,‘
sbundant in wet but not submerged places. Carex filiformis L., C. i
formis L., var. latifolia Boeckl.; abun.dant at the flats and common neﬁ.r
New Baltimore. C. vulpimoides Michz., Eleocharis ovata R. Br, E.,
palusttis R. Br., E. acicularis R. Br, common. E. palostris R. %r. érar.
“glancescons CGray, Juncus nodosus L., common. J. canadensis ) ::.y,
var. longicandatus Engelm., Alopecurus geniculatus L., var. aristu atﬁs.
Torr., Nymphaea reniformis D. C., Nuphar advena Ait.; common El}]i. u 6
shallow water at the flats, nesr New Baltimore and in Salt Greek.k : % ea
canadensis Michx.; common in the swamp pools and negr the dock at New
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Baltimore. Lemna trisulea L., Spirodela polyrhiza Sehleid., Utricalaria
valgaris L., abundant in quiet water.

In the shellow inlets ahove mentioned the flora is mixed. Thers iz a
thin growth of Seirpus pungens with a few plants of Sagittaria and of
Sparganium while Potamogeton lonchites Luck, with the variety nove.

boracencis Morong, and P. heterophylius Schreb., also cccur in thess -

inlets. .

Two species are -characteristie of the Seirpetum, Scirpus pungens Yahl,
and S. lacustris L. Of these 8. pungens grows in the shallow water -1
meter in depth, while 8. lacustris grows in water 1-2 meters deep.

Although fairly well marked this zone suffers from the encroachments of -

species from both sides. Of the Phragmitetum, Sagittaria beterophyila,
var. rigida and Pontederia cordata are often found with Seirpus pungens,
and species of Potamogeton usnally growing in deeper water emcroach
npon 8. lacustris. Outside of the Scirpetum, towards the deeper water
both the Potamogetonetum and the Characetum begin, the former occupying
. & zone of water 2-4 meters deep whils the latter covers the bottom through.-
out the western part of the lake. Magnin’s Nupharetum doss not exist.
Our species of Nuphar, N, advena, grows in shallower water and belongs to
the Phragmitetum where also belong all our plants with large floating.
leaves. Potamogston natans and . perfolistus which Magnin sometimes

found in the Nupharetum belong to our Potamogetonetum and ave only

oceasionally found in the Scirpetum.

The plants of the Potamogetonetum are either wholly submersed or have
only the upper leaves floating and the flowers elevaied above the water,
The species found in this zone are: Potamogeton natans L.; common in
water 2-3 meters deep. P. fluitans BRoth; also found with Seirpus lacus-
tris on the edge of the Scirpetum. P. zizii M. & K.; common and vari-
able. P. heterophyllus Schreb.; in the shallow parts of the Potamoge-
tonetum and encroaching upon Scirpus lacustris. P. hetorophyllus
Schreb,, var. longipeduncalatas Morong; with the species. P. perfoliatus
L.; the most sbundant speciesin the lake. This is the prevailing species
on the 'bars throughout the lake; sometimes appareatly the only one.
Ceratophyllum demersum L.; common, Valigneria spiralis L..; abundant
near New Baltimore and found to some extont at nearly every station.

The plants of the Characetum cover the bottom from the Line of the
zone of rushes throughout the American part of the lake at a depth of
2-7 meters. The distribution of the Characeas is affected both by depth
and by the character of the bottom. ‘Wherever 'the bottom. is clay or
alluvial deposit the Charas abound ; where it is sandy or where a thick
layer of sand covers the clay, they are scarce or entirely absent, During
our one trip into Canadian waters a few isolated tufts of Chara contraria
A. Br. were found but gonerelly the bottom was sandy and no Characeae
were seen. Chara contraria A. Br., is the prevailing species of this
family in Anchor Bay, In the deeper parts of the bay if is mixed with
Tolypella intertexta Allen, which grows more abundant in the lake and
tinally displaces Chara. contraria. Chara intermedia A. Be. (probably);
This was found at the stations numberd XI, XIII, X1V, on the map.
Nitella tenuissima Dewv., var. inerustata; at stations IV, v, VI, VII, XVL
Chara sp. either a new species or an anomolous form of Chara coronats;
not abundant but was found at stations 111, v, VI, VII, VIIT, IX, XV
and XVI. Naias flexilis L.: abundant everywhere. ‘
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Throughout the lake species of Pota.m%getvon ofcur gmong the Characeae
t abundant in water over four meters deep. .
bui‘ﬁg?tfé; ](l)cf) tiie Algs was mainly couﬁnec%l 130{561(;1}1&f mwr?:ﬂ%?‘%fc :ﬁﬁ:
i TOmM O
found in Anchoi Bay. . A fow species were 'c‘lj ecu o o L e
and some were identified later from material collec d from aia.
i i y suspende
Most of the microscopic forma found inthe bay are mee ally suspenced
i d perhaps some of the Diato
but & few, as Pandorina morum Bory, an som ihe Distoms
imming. It is doubtless owing to the shallow wa
zfnflrt?aef?)v:;nn;n;;nﬁant Yife are nearly the same at the surface and neal{ Eag
bottom. Thé individuals of a species are somewhat more numerous at.
surface but the number of gpecies does not materially vary. v at the sur.

With the exception of the Desmld?i wh l1)(;]:;;b\;vers=.% i:f;&i 32351’) io Ihe gar-

face, nearly all the species were found in both surfa 1 Jow.  The
i haps accidental, they having probably
B R e or o t f the shallow pools near the
washed from Utricularia or out of some o W pools near the
llowing ie a list of Algm both free and attache
g(})l\?rl;gll inTkch}?m? vlga}% at the stations in the lake and in the swamps near
New Baltimore. ] . ) h pools, Spito-
i itida ! (Dilln.) Link; common in the marsh pools.

?&f n;;)g-yr: gg}ﬂ? sl()ecies )fmmd in cousiderable abundanc_e near New
Baltimore but not in fruit. Vauclgaria ﬁ?nggR (X;u;l];h)t,hIe).t}%é coﬁrgvc:;
i ; this differs fr .
in wet places. V. tuberosa A. Br.; giffers from th RS- ok as

i : = p. P
found only at Stations ITI and V in water m Soep,, Dladophora

; fowi ickly among Chara near New Baltim
8p.;. & coarse form gfowing thickly S ek Moo o
at station VII. Pithophora ep.; abundant in Salt Creek. a oCArpus b
i h 1s. " Tolypotrix lanata Wartman, in and nea : :
'ulanf télgltl-.‘n g::ekp:r?d once in;r the dock a% II:TB‘;;V Bﬁltlmore.n u%zl{:}r};;gt{gostﬂ.),
mixed with Pithophora in Salt Creek. setophora cornu- 5

i i : d museel shells near the shore.

Ag. var. genuina; oceasionally on sticks 3111 e e e o

Coleochaete scutata Breb.; on rush culms. ulbo i

ichia pi H ter plants. -Protococcus

culms. (Heotrichia pisum Thur.; common.cn wa ) L Drotococen
iridis Ag.; i i ) . Merismopedia convoluta Breb,,
viridis Ag.; in surface and in deep tow, M b o R anin)
Pandorine morum (Muell?) Bory, P.ed_zas milfmce tozv o da o)
Menegh., Sphaerozyge polysperma Kg.; 1;1_ aur:?:i , tow and decp tow,
most frequent in surface tow. Clathrocystis aerugi ; uriao
t often in surface tow and sometimes very a .
glfm‘rfgs;%zéﬁlaozponia Eg.; not abundant but found in both surface and

deep tow.

© DIATOMACEAE. ' «

Gomphonema gelmil.latum (Lyng.} Ag.; deep tow. Asterionella formoga

- Hass.: surface and deep tow, most frequent in surface tow. Tabellaria

j ; i face
Lyng) Eustz., T, flocculosa_(Roth) Kuetz.‘, common in sur
ﬁ.?ar:leg?agap(tofvfig }.‘Titzschia. Bigmoideta {) Niltfgc(li) ?V‘r}a }?[m(’} ;\;{i;(;gu?;dg(iigag
dra affinis Kuetz., var. tabulata (Ag.) V. H., y
%?ﬁ;f;l‘ )Slyir:?n;: %ymbella gastroides Kuet?.\ﬁét; sérfatce 1‘;0‘.:& sspynesil;'aé &sc%
¥ iy ‘nedra sp. , Cystopleurs. sp.; fac
e i e viridin Ni tz; on Utricnlaria vulgaris.
' tow. Navicula viridis { Nitzsch.) Kuetz; od :
i?iﬁﬁs sB#(lOZ}, Navicula sp. (130); once in deep tow. Pleqromgma,
sp.; occasionally in both surface and deep tow.

‘ i adopted -
1 For the sake of nniformity the nomenclatura of DeFoni in the Sylloge Algarnm has been adopia

throngkout.




. St. arotiscon (Ehrb.) Lund,

" 8t aspinosum Wolle, :
- Bt. incisum Wolle, (rough var.).
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DESMIDIEAE. -

Cosmariun intermedium Delp.; seen once in sarface tow.
{Bory) Menegh., C. contractum Kirch,, Q. tetraophthalmum {Euetsz)
C. margaritiferum (Turpin) Menegh.,

masses of Vaucheria,
logs in the water. . CI
m Ehrb.; in masses of
St. dejectum Breb., 8t.
;in surface tow, St gracile Ralfs,
m selegans Kuetz,, Des-
rotata (Grev.) Ralfs, Mic, crux.
ium trabecula (Ehrh) Naeg.; in

reb,; . in  the swamp.

Disphinetium connatum (Breb.) De Bary.; in
Closterium moniliferum- (Bory) Ehrb.; from old
ehrenbergii Menegh., Ol dians Ehrb., Cl rostratu
Vaucheria. Staurastrum arctiscon { Ehrb.) Lund,
brevispina Breb., St, aspinosum Wolle:
t. muticum Breb., St. furcigerum Breb., Enastru
midium swartzii Ag, Micrasterias
melitensis (Fhrb.) Ralfs, Pleurotaen

masses of Vaucheria,

Utricularis vulgaris abounds in quiet water an
place for many minute forms. The following algs
L. N. Johnson from washings of Utricularia vulgaris,

PROTOCOCOAQEAE,

Sorastrum spinulosum Naeg.
Pediastrum duplex Mayen.
Soensdesmus bijugatus (Turp.) Kuetz.
Pediastrum boryanum g’ourpin) Menegh.
Bcenedesmus cordatus Corda,

Nephroeytium agardhianum Naeg.
Coelastrum microporum Naeg.
Opbioeytiom cochleare (Bichw,) A, Br.
Tetraddron minithun (A, Br.) Hansg.

DESMIDIEAE.

Closterium rostratum Ehrb,

CL. ehrenbergii Menegh.

Cl gracile Breb,

Cl. dianae Ehrb. '

Cl. moniliferum SBory) Ehrb.

Ol juncidum Ralfs.

Cl. venus Kuetaz.

Cl. acerogum (Schrank) Ehrb.

CL. leibleinii Kuetz.

Cl lineatum Kuetz,

Euastrum elegans Knetz, ’

E, binale (Turp.) Raifs, var. insulare Wittr.

E.ﬁnna[e( urp.) Raifs, var. simplex (Wolls)
aneg.

E. verrucosum Ehrh,

Gonatozygon ralfsii De Bary. .

Micrasterias rotata (Grev,) Ralfs,

Mie. truncata (Corda) Brab.

Mic. erux-melitonsis (Ehrb.) Ralfs,

Mic. fimbriate. Ralfs,

Staurastrum furcigerum Breb.

8t. polymorphum Breb,
8t, gracile Ralfs,

8t. teliferum Raifs. s
3t. dejectum Breb.

5t. aviculz Breb.

Onych&mama leve Nord., var, micracanthum
ord.

Hyalothecs dissiliens, (Smith) Breb,
Cosmarium broomesi Thwaites.

O. portianum Aroh,

C. contractum Kirch.

C..ornatum Ralfs.

C. botigtis (Bory) Mengh,

G, nitidulum Ds Not,

C. granatum Breb.

C. suberenatum Hautzch, :

C. margaritiferum (Turp.) Mengh.

C. impressulum Blv.

C. pufeatum Nord.

C. schliephacheanum Grun,

Cl. meneghinii Breb,

C. latium Breb, '

Penium margaritaceum (Ehrb.) Breb.
Desmidium swartzii Ag,

D, aptogonium Brab.

D. baileyi (Ralts) De Bary.

Bphaerozosma wallichii Jacobs.
Pleurotaenium trabecula (Ehrh.) Naeg.

36, dickiei Ralfs, :

8t. alternans Breb.
St. muticum Breb,
3t. crennlatum Naeg.
St. margaritaceum (Ehrb.) Menegh.

8t. echinatum Breb.
Disphinetiom’ connatum. (Breb.) De Bary.

C. botrytis

d becomes the biding
wore identified by Mr

THE PLANTS OF L.AKE‘ 8T, CLAIR. ' ]

iti i date themselves,
ditions to which water planis must accommo:
aréTgloe gg;lchla.:loical effects of the WEWSS and;}zﬂqrrents gn{de lilachletglgggﬁa:;oggg
ight. The few.observations made on this poin
ggsﬁlgtl;.tof H. eSchenck (1’86), obtained by a study of the lakes gf Etﬁrotgs..
He divides the water plants into three classes—the typical hy rap ly os;
the submersed plants that can, under certain conditions, live as land plants;

" the more or less amphibious. He finds that they present the following .

chi.r&'%{]?f;'lﬂltelggés are divided, thin, and have few mechanical elements.

This énables them to withstand the ‘movement of the water and permits

“engy access of the diffuse light.

i ally long, thin and flexible. :
g %]hlg sgeolilﬁls l;rgsrléduzed agnd gerve more for attachment than as organs
Ofib%o;g;:g?ibn is active, the stem grows rapidly at the apex while it dies
base. . .
awg:.y%‘.azgs pﬂmslfts vary in the form of the leaves and the lelngth 0:.9 the
intc;rnodes, according as they grow in rapid, standing, or shal.l ;;W we ;‘ier
In Lake St. Olair, the plants growing on the edge of the lake, in w

" from 2040 em. deep, are mnearly all stout, leafy plants, Sagittaris,

i i to
deria cordats, Sparganium and the like. In deeper water, one
E?él t;iegela‘rs deep, we ﬁgd %r',irpus pungens and 8. lacustris. ;I‘hese lfllzﬁilsf
are slender and not burdened t\Zvii:h 1 dwelghftl of.%fig,vel?l,: &)ﬁgﬁgx % ff?lin | suz-
ction of the water and are floxible.

cfil:ace(;) tfh;;};zcgnd condition, the feebleness of the light, must be %et a8 (;vsll
as the first. The plants of this zone, the Potamogetonetum, a.réa uo‘:‘lyei’!h i[]J:
by the water in which they are wholly or mostly immersed, an dete
slender stems and linear or lanceolate leaves enable them tftp.ccomm&)u :ed
themaslves to its movements. Notf only is the mechanical tissue re

0 & small amount, but the leaves are mostly thin and narrow, thus present- -

i i large surface to the light, but a small resistance to the
;%%i:nrzlfﬂz}n‘;egater.g In many Potamogetons the lower leairle_s die, :v;anlée
the stem grows rapidly and the. green leaves are borne nez}alr tbe t1.;}_)1)&3 have;
Those plants, as Characeae and Naias, that grow on the bottom,
many small leaves or finely divided ones. .

SUMMARY.

. [

ir i i 1.1 marked
. it f Lake St. Clair is arranged in more or less well m
zo%xesll‘llil;itgclf‘l&b%' the depth of the water; and having ceitain plants charac-
ter21.B t’i?chgf;fgﬁoigngﬁtér and the gradual slope of the bottom give risg
hat mixed flora.
toél. s’f‘lﬂl: ?}haaral?:gm covers the bottom throughout .that part of the lake
studied. T} is probable that this is true for most of the _lxalke.‘1 the
4. The distribution of the plants is dependent primarily upon,
f the water, . ‘
('ieg.th'l‘?\i 'd?s:?ibeution of the Charsepae is dependent also. &11301? th:
character of the bottom, a sandy bottom being unfavorable and a clay o
: i £ ble to their growth. .
al'lélwﬁllfl?: 2hr?1‘;(i):f1‘:'e of the sul%:nersed plants is such as to enable tgptl_?l I‘lioB
meet the two conditions present in the deeper water. These conditio

2
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are the mechanical effects of the waves and curreuts and the feebls light.
The thanks of the writer are due to Mr, . F. Wheeler, of Michigan .
Agricultural college, for determining the Potamogetons, and the more
difficult Cyperaceas; to Dr. T. F. Allen for identifying the Characeae; and
to Mr, L. N. Johnson for the identification of some algm and help in
identifying others. - )
A. J. PiEresms.
Boranicar LasoraTory,
UniversiTy oF MIcHIGAR, b
April 3, 1894, x

NOTE.

From naterial brought to the writer from stations XVILI and XX
the following species were identified. . '
Station XVIIL. Elodea canadensis Michx., Potamogeton sp. P. perfo-

liatus L., P. natans L., Naias flexilis L., and Nitslla sp.
Station XIX. Valisneria spiralis L., Naias flexilis L., Potamogeton sp.
and Nitella sp.

In November, 1898, the writer collected Zannickellia pelustris 1., in the
Detroit River at Belle Isle.
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EXPLANATION OF THE MAP.

The different zones are indicated by conventional signe; these have been
drawn only where the zone was actually observed. Furthér observation
would doubtless have extended these areas. ‘Fhe sign for the Potamogeto-
netum has been used in two places in the lake to indicate the presence of
a great .quantity of Potamogetons, The surface covered by the sign for
the Characetum represents the ares over which this was actually found to
be present. It is not to he understood, however, that any sharp boundary
actually exists; further dredging would doubtless have extendéd this area,
perhaps over the entire lake. A larger number of the signs has been
drawn. around those stations at which Characeae were found in greatest
- abundance, as in Anchor Bay which was studied moye carefully than the

other parts of the lake. .
The stations are shown by & cross within a circle, The numbers of

the stations are in Roman numerals, and the depth of each station (in
feet) in Arabic numerals. :
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ROTATORIA OF THE GREAT LAKES,

AND GF

SOME OF THE INLAND LAKES OF MICHIGAN.-

The following is & list of the Rotatoria observed by me in Lake St. Clair
and in some of the inland lakes of Michigan. The summer of 1892 was
spent with a party of the employés of the State Fish Commission who
were making a systematic examination of the inland lakes of Michigan,
and I was able to determine some of the Rotifers of & number of the lakes
in the western part of the State—in Muskegon, Newaygo, Oeeans and
Mecosta Counties. The summer of 1893 was spent in the State Fish Com-
mission Leboratory st New Baltimors, on Lake S, Clair, and a more
extended etudy was made of the Rotifera of this lake, The list makes no
claim. fo completeness; scarcity of specimens or lack of time prevented
accurate determination or complete description of many forms which I
obeerved; and of course man¥ have entirely escaped observation.

I have followed in the list the order used by Hudson and Gosse in their
Monograph of the Rotifera and, except in two or three cases where they
have been shown to be wrong, I have used their names and classification.
For the species which have been described since the Mongraph was pub-
lished (1889) I give the synonymy and references to. the original deserip-
tions. It has not sesmed necessary fo give synonymy or references for
species described in Hudson and Gosse’s work, except in cases Where
the synonymy here given differs from that of the Monograph. References
are given by adding in parenthesis after the name of the author the date
of the publication to which reference is made, At the end of the. paper
will be fouud the titles of the publications under an alphabetical ligt of.
the authors’ names; fo the titles are prefixed dates corresponding to those
in the text, ) . ‘

Six of the 122 species noted are here described for the first time.

In the case of the smaller inland lakes, collections were made from the
vegotation of the shors and hottom, but the tow net waas little nsed, so that
the pelagic Rotatoria of these lukes are not well represented in the list. In
Liake St. Clair on the contrary the tow net was used systemat%'cally at vari-
ous depfhs and at various distances from shore, so that for this lake the

list of pelagic Rotifera may be considered nearly complete. The littoral -
rotatorial fauna of this lake was also examined with care, but no claim to
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Fan. 3. PHILODINIDE,
Philodina, Ehrbg. '
17, P.roseola, Ehrbg.

White L., Muskegon Co.; Crooked L., Newaygo Co.; Chippewa L., Mecost
Co.; L. 8t. Clair. One of the commonest of the Rotiferg.p ' o

18. P. citrina, Ehrbg. L
White L., Muskegon Co.; McLaren L., Oceana Co.; Crooked L, New-
aygo Co.; L. St. Clalr. rooke » New

19. P.megalotrocha, Ehrbg.
L. 8t. Clair,

20. P. aouleata, Ehrbg, -
McLaren L., Oceana Co.; L. 8t. Clair, in Vaucheria along the swampy
shore; few.
21.. P. macrostyla, Ehrbg.
Syw.—P. tuberculata, Gosse.
L. 8t. Clair, in water plants along the shore.

" Rotifer, Schrank. -
22. R.wvulgaris, Schrank.
Found in most of the lakes that I have examined,

28, R. fardus, Ehrbg.

Oceurring in very large numbers in “Vaucheria from swa
L. 8t, Olair. _ mpy shores of

24. I macroceros, Gosse. .
. Few; in Vauchgria from swampy shore of L. St. Clair.

2b. R. trisecatus, Weber.
L. 8t. Clair, amid Vaucheria; several specimens.

26. F. menfo, Anderson {89),

Oceurring in immense numbers in washings from Utricularia from the -

swampy shore of L. 8t. Clair, among the logs of a ““log pen.”

It is of great interest to find here this form, recently described from Cal-
catta, India. It has, I believe, not been reported since, except doubtfully
and without notes in one of the lists of the Quekett Club collections in Eng-
land (Journ. Quekett Club, July, 1893, p. 276). In Lake St. Olair it oconrs
by thousends, even in small quantities of the Utricularia washings.

Asfound here it is a large species, some spscimens measuring .74 mm,, and

Sheavy in proportion to the length., In addition to the characteristics men-

tioned by Anderson, I note the following points.

s

. bottom.
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. The eyos are large and bear a distinct crystalline lens. The long antenna
is composed of two joints, of which the proximal is much the longer; the
terminal joint is broader at its distal end and bears three distinct bunches
of setae, the middle one of ‘which is elevated on a minute but distinct stalk.
The foot is long and composed of five joinis from toes to cloaca; it is gen-
erally telescopically retracted. The spurs are moderately short; the toes
are minute and almost always retracted within the terminal joint of the
foot; the middle toe is slightly longer than the others.

The material washed from the Utricularia is largely composed of the
long brown tubes of this rotifer, turned together into great bunches. The
tzbes are very crooked, sometimes forked, and very long in proportion
to the length of the animal; one which I measured was 2.5 mm. long.
The rotifer remains slways aé the end of the tube, never so far as I
have observed being found elsewhere than in this position, and continues
to build out its tube apparently to an indefinite length. The process of
forming the tube has 1 believe not been described. The animal stands with
half or two-thirds of its body projecting from the tube, and unfolding its
ciliary apparatus, a current of the minute particles in the water is driven
down the ventral gap over the chin. Here the particles become imbedded
in a gelatinous mass tiil a string of such particles imbedded in the gelatine
is formed suspended from the chin. The animal then bends toward the
ventral side and contracts till the mass is rubbed off on the edge of the
tube. The process is somewhat different when the animal igstarting a new
tube, as it does at once after being dislodged from the old one. I have
seen fourteen specimens thus engaged at the same time, under a single
cover-glage. It attaches itself by tle toes, unfurls its corona, and produces
a current of particles as above described.  About the neck is a ring of gel-
atinous material in which the particles are caught. Thisring of gelatinous
material is either shifted about by the contortions of the animal, or there
is some means of distributing $lie particles which I could not obsérve, for
fhe ring of gelatinous material soon becomes a collar of brown floceose, in
which the particles are not heaped together at one point. - The animal now
retracts its corona, bends toward the ventral side and contracts strongly.
The collar is thus forced back toward the foot, and by the formafion of

‘another collar in front of it, it is finally shoved back against the object to

which the animel is attached. Besides the single stream from the gap of
the coronal cup, particles are drawn in from all sides by the ciliary motien
and just missing the edge of ‘the corona, dash violently. fo the rear, where
they are caught and held by the gelatinous collar. Flagellate infusoria of
considerable size are sometimes in this way imbedded in the tube. Wan-
dering rotifers sometimes become stuck in the forming tube also; I hive,
seen Metopidia lepadella and Cathypna luna thus capfured. The formation
of the tube takes place very quickly atfirst, a tube of safficient length to
contain comfortably the whole animal being formed in half an hour.

27. R. actinurus, Ehrbg.
. ByN.—Aclinurus neplunius, Ehrbg,
L. St. Clair; rather commen in the weeds along the shore and on the

I follow Janson (93),in placing this form in the genus Rotifer.
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Fam. 5. MICROCODONTIDE,

Mierocodon, Ehrbg.
28. M. cluvus, Ehrbg.
Crooked L., Newaygo Co.; rare.

Microdides, Bergendal (92).
29, M. orbioulodiscus, Thorpe (91).

BYN.—Rhinops orbiculodiscus, Thor N Ars . .
Bergendal (92). ous, Thorpe (81); Microcodides dubius,

Amid Cladophora from shores of L., 8t. Clair: a sinel heri i
contained a considerable number, but T never fc;uncluiltg ;‘g%?ﬁ. ering of this

Fam. 6. ASPLANCHNAD A,

Asplanchna, Gosse,
30. A. priodonta, Gosse.

Very abundant in L.,
either surface or deep,

8t. Clair; taken in numbers in almost e\_*el'j tow,
81. 4. Herrickdi, De Guerne, (See Wiersejski, 92.)
Towings from L. St. Clair; not abundant.
Ascomorpha, Perty. (Saceulus, Gosse.)
82. A ecaudis, Perty (50).
Byn.—Saceulus viridis, Gosse. .
Swampy portion of shores of L. 8t. Clair: fow. Also a si 1 i
in surface towings from Whitmore L., Washtenaw and Li\izlgggoﬁl E::%E;i?il:;

G‘r1]1:e xl-:lrfee (1;8%% .a.bove specific name and reference on the authority of de

33. 4. hyaling, Kellicott.

L. 8t. Clair, among weeds from the bottom-.also. a si eci i
v ;8 single spec:
the surface tow, one mile from shore. Numerous in towiﬁgs fpi'orzm\%lhilﬁ
mgre L., Washtenaw and Livingston counties.

Anapus, Bergefidal (92 and 93). Chromogaster, Lauterborn,(QS).
34. 4. ovalis, Bergendal {92 and 93). C. testudo, Lauterborn (93).

bo&gg‘ common in towings from L. St. Clair and among the plants of the
It is difficult to tell what this animal should be called: api
gendal’s name was the first publishéd, but alm 5 withont oy Ber

am | t without deseription; the

- first deseription being published by Li n i o ,
Dnatar b0 g b2 y Louterborn with the name Chrome-
In regard to a number of points my

) ar study of this sni e
into detail than does the account of eit e oimel has gon more

her Bergendal, Lauterborn or Zach-

T
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arias (94) and it seems best on the whole to give the description and fig-
ures which 1 had prepared before I had seen the pepers of those authors.

Animal without a foot, and possessing a lorica composed of two separate
plates, dorsal and ventral, which are similar in form; between these at the
sides s distinet gap. Length (in my speeimens) about .135 mm.

As a whole the animal is lenticular in form, appearing broadly ovate in a
dorsal or ventral view, and narrowly oval in a side view, as shown in the
figures (1 and 2). The dorsal and ventral plates of the lorica differ litile
in form and size; the ventral plate extends somewhat farther backward, the
dorsal plate farther forward. The anterior edge of the dorsal plate has a
broad shallow notch on the left side, which was cgnstant in all the consid-

erable number of specimens examined with referance to it. At each side -

in front, in the angle between the dorsal and ventral plates of the lorica,
there seems to be a separate small friangular piece, perhaps only a stiffened
portion of the integument of the head. To each of these is attached a
muscle; the two museles run along the sides just ontside the viscera and are

“attached to the posterior end of the lorica at the sides of the opening of

the contractile vesicle. The two muscles thus attached give almost exactly
the appearance figured by Bergendal, which he was inclined to explain as
the side walls of the intestine, the point of attachment of the muscles being
interpreted as the anus. Neither intestine nor anal opening was to be
observed, so far as I can judge. The entire lorica is covered with minute
polygonal areas; in front these are arranged in rows. These arenot prom-
inent and were overlooked by both Bergendal and Lauterborn. Inthe repro-
duction of my drawing these are vendered too distinct.

The corona is composed of the following parts: (@) two curved lateral
lobes extending nearly to the mid dorsal line and bearing the greater part
of the cilia; (b) two small bunches of cilia on the ventral surface, at either

- pide of the point of the trophi; (¢} a similar pair situated on either side of

the middle line on the dorsal surface of the corona: (d) two thick two.
jointed styles, curved ventrad when fully extended, situated at the anterior
edge or curve of the corona—wliere the dorsal and ventral surfaces pass
into one snother. In some cases these styles seemed fo bear at the end a
number of stiff setre; in other cases no setw were visible. (e} A second
pair of more slender styles situated dorsad of these. In all eases examined

- the two members of this pair differed. Each consists of a short prozimal

and long terminal joint, but the left style curves inward then outward, so as
to make an arc of about 120 degrees, whereas the right hand one is straight
and generally extends slightly inward, so as to make an acute angle with
its neighbor of pair (d). These four styles (d and ¢) are retractile; so that
unless the corona is well expanded they are not visible; often the corona is
unfolded to such an extent that one pair is visible while the other is not.
The animal may be killed with a very weak cocaine solution so ag to show all
four at the same time. (f) The last and most peculiar portion of the corona
is a lerge flattened organ on the dorsal edge. It coneists of a short thick
club-ghaped proximal joint, attached slightly to the right of the middle
line, and & large thin leaf-like terminal joint, broadening to its distal end
and curved strongly dorsad. The proxzimal joint often appears granular, but
the distal joint ig so thin as to be transparent, so that it requires accurate
focussing to get its outlines; in an edge view it appears only as a line.
Besides being curved dorsad. it is slightly spirally curved. I have never
geen it show any movement, except to be slowly bent in closer to the cor-
- "2
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. ona, The side view (Fig. 2) shows this organ in i
de view : oan in its na ition; i
;hae; e\:iertlgr?kll JE%‘:}: 31: ullz tgézggdout of plgce. '}i’)his organ is eé%l;ﬂﬂ;;oﬁ&:)l%gr&;n
i - spex ” described by Kellicott’ 3 .
Eg;gﬁ: Eaﬁ?hna, %nd the “lippenformigen For{satz” ocf)t%gf'fs)cﬁ?; ﬁzgw
o & daﬁnsd(' artsch, 70} : I was able to examine the organ in zg-
i tron 1 i Ii!; very similar to that of the present species. g '
e div]ipd elda.}‘_et orcipate; the stomach lies transversely. aeross the bod
i e dn% o three principal portions—a {ransverse portion, and 4
Jecti: wghat i ;h ro:ln it at the sides two lateral lobes, so that the ,wholle)r?é
somewhat U lape - These lobes are constricted into many minor lobul
ain large solid masses, orange, yollow and black in color, givigz

the animal a variegate

; ariogated Bppearance on a ground i

. EZEE;Fg the origin and distribution of thgse conlorgé‘ kbgflilégk}t jiehllow. o
B are given by Lauterborn. tho two matomim

lobes of the stomach are t Projecting forward from the two anterior
The contractile vosisle 1;;3 Sarfgll pointed colorless gastric glands, '

ventral surface; it is somewhat i

1 pear shaped, th i

%:i coapenf?sg on the doreal surface, a.ppagently ?)elt)vc\:a?:dﬂ?él < lﬁz(;hqugtﬁo

o pu's hins Ii)]clanfodt ;18 e,bqutt 115') seconds. f place

) of the ventral wall of the vesicle, not b i

gillle:dgeg. filhsma.ll_ oval opening to the outside s visib¥eaa: c;r};i;ra;icﬁ]lgrgff r‘?}lln

stomgch'o‘cw % vesicle. The laferal canuls are hidden by the lobés of the

shomech; tv 1;) ac;nee cells may be seen on each side—one s little behind the

middle of | e anterior lobes of the stomach, the other behind th 'cldle
et o e

. 8 8lmpie and bears at its caudo.dorsal angle

tur’.[‘n};ﬁ mgzeirtnent_of the animal through the water is a%uiif?p?&la?ﬁ];t?ggv

ruptedgati ts axis and rapidly progressing forward. Its course i inter-

rupted af nIe:ri\;apz s?i( ﬁgc)t:}-falz?ﬁods _ofl test, during which the corona is

. o g e " :
tlJI'ZI::l g];fl aﬂ.l& s(%s;tt?la-shsg)ed a.ppendEglgaofmt(ﬂgog)ﬁ)g‘;unevctm with thoepiral
riag (94) considers this a member of the '
il: mf:lgﬁloo};::&g)tlﬁa(tzejitmnly ;e_sry- rS,lo:se. It that ggi%:sisfﬁcg:n gi‘wlr)i}tliz’danii
. evaudis, Pert d A. agili i ’
the one hand, should be se ted iy o R eharias (99) on
R fand, sho parated from A. salians, Bartech, 4. hyalin
present species on the oth T : Yee in
the lack of a lorica and in the si Siony wreath the simer sgree {n
: Lol simple ciliar i
ence of a lorica, and of a large dorsal procgs:v ;;azlﬁ:aﬂggrgﬁfr tu the pres-

‘Fan. 7. SYNCHAETADE.
Synchaeta, Ehrbg,
36. 8. pectinata, Ehrbg. ' :

Abundant in towi i E
counties; taking the ;gs o pmere L, Washitenaw

lota, Wierzejski,

i itmc d Livi
lace here whmh 18 occupied in Iu, St é?air b?lgfg?%n-

36. 5. stylata, Wierzejski (93).
Very abundant in t'dw'ings from L. St. Clair.

he pogterior end of the body; nearer the

Closure may he seen to take place '

v
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. Wierzejski's account of this animal is brief and, as T have seen if, is in
the Polish language, so that it may be well to give a description nere.

In general appearance it resembles in some degree S. peclinata, but it is
immediately distingnished by the long slender foot.

The corona differs from that of 8. pectinala in that the two “club shaped
prominences” or “ Kamme” of 8. pectinata are represented nere by a single
central prominence, bearing two bunches of sets; also in some minor -
respects.  It.consists of the following parts: {(a) a dorsal and a veniral
row of cilia, not continuous with each other along the sides. Xach of these
is interrupted in the middle lime. (b} A wreath of exceedingly minute
immobile cilia-like processes on the dorsal border of the mouth; {(¢) a
slight distance to each gide of the mouth a grotip of four large petoe.
Thege are arranged in two pairs, each pair coming from a single base and its
two members differing in size. (Wierzejski figures these as five on each
side, raised on-an elevation, but his figure is apparently disgrammatic in
this respect.) (d) Laterad of the cilin—between the ciliary crown and the
auricle and about midway between the dorsal and ventral edges of the cor-
ona, a long style on each side. (e) A similar but shorter peir of styles
*ariging from the dorsal edge of the corons, nearer the middle. (f) Two
large rounded auricles in a gimilar position to those of 8. pectinata. {(g)

- A central conical projectien bearing two brushes of stiff setm, separated

by a median space. The sete stand ata considerable angle with the axis
of the elevation, and are directed ventrad. { Wierzejeki does not show
these sete forming two brushes.) Wierzejski figures in addition to these
parts, two separate bunches of cilia at each side of the mouth and dorsad
of it, somewhat as described by Plate (85) for S. pectingia; theso after
long study seem Lo me to be only ineurved latersl portions of the ventral
row of cilia, but T could not be certain.

The mastax is very large, the trophi complicated, of the ordinary Syn-
chaeta type. . A slender cesophagus connocts the mastax with the stomach,
which is provided with a pair of small gastric glanda. The brain is ovate
and bears a larpe red eye. The contractile vesicle is small and lies at the
posterior end of the body. The lateral canals ave distinet, passing along
esch side ag a nearly straight tube, from the contractile vesicle nearly to
the fore part of the stomach. Hore it forms a coil, from which arige, by &

common gtalk, two flame cells. The canal passes thence to the base of the .
auricle, where there is another flame cell; farther than this I could not -

trace ik .

The ovary is distinetly formed of two portions—one containing a number
(sbout 8-12) of large nuclei; the other finely granular. The latter portion
contains geperally a small reddish orange, irregular, granular mass.

The whole body has generally a pinkish hue, the mastax is commonly-

vialet, the stomach yellow. - The outline in side view varies much in dif-

. forent specimens; in most the Iatoral diameter is considerably greater than

the dorso-ventral, but sometimes the animal is swollen so that.a section

would be nearly a circle. A side view shows & dorsal antenna in the usual

position.
The slender foot is about one-third the length of the remainder of the
body; the toes are minute. )
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Fam. 8. TRIARTHRADAE.

Polyarthra, Ehrbg.
37. P. platyptera, Ehrbg.

Chippewa I., Mecosta Co, among weeds near shore; Whifthore
L., Washtenaw and Livingston counties, in towings. Perhaps the common-
st of all rotifers in L. St. Clair, occurring everywhere—in towings far
f}'lom shore, among the plants of the bottom, and among those along the
shore.

Fam. 9. HYDATINADAE.

Notops, Hudson.
38. N laurentinus, n. sp. (Figs. 3-and 4.)

__This animal bears considerable resemblance to Triphylus lncustris,
Ehrbg., and to Dinops longipes, Western (91) but its structure places it
in the genus Notops. The corons, like that of N. Ayplopus is a single eil’
iary wreath, without styligerous prominences, and without styles or other
processes of any kind, . : ) : '

In general form the animal resembles the two above mentioned species.
But the foot is larger and less sharply set off from the body and the body is
scarcely so distinetly “humped,” coming thus nearer the Notommatadss in
form. The foot does not arise from the ventral surface, butat the posterior
end of the body nearer the ventral surface; it is composed of & very short
proximel and long distal joint, the latter bearing two very short conical toss,
which are pressed together. The toes are retractile within the foot and
the entire foot is retractile within the body, The body is dorsally arched,
the height of the arch differing mach in different specimens; the ventral
line is slightly convex. The head is distinctly marked off from the body;
its anterior surface is an oblique disk on which is a single marginal row of
cilia. The head bears near its junction with the body a minute dorsal
antenns, which is connected with the anterior part of the brain by two
nerve threads, each of which has an enlargement close to the outer end.

The brain is an oblong body, bluntly pointed behind and bearing at the
point & small round eye, which.is generally: red, but sometimes appears
* black and sometimes is nearly colorless, so that it might be overlooked.

-The mastex is three lobed; the trophi are weak and forcipate, resem-
bling those of N. hypfopus as fignred by Hudson. The mastax isfollowed,
without the intervention of an msophagus by a long saccate stomach. This
commonly fills about the dorsal two-thirds of the body cavity—though its
size varies with the amount of contents. - When it contains food it is dis-
tinctly separable into stomach proper and intestine, Two small flat oval
gastric glands lie at the sides of the anterior end of the stomach.

. The ovary is a broad, slightly ecurved band lying obliquely across the
ventral surface-—the left-oend lying farther to the rear than the right end.
‘The form and size vary much with the condition of growth--sbsence or
presence of developing eggs, ete.

- There is a large coniractile vesicle lying ventrad of the intestine; from
it the lateral canals pass forward as a single fine tube on each side. At

T T RN
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the side of the ovary each forms & complicated coil bearing a flame cell; it

then passes t I
cell; crosses the gestric glend a
where another flame cell is foun

£ the ovary, where there is another flame
o tho tront ot gd pasees'gl,l 1o the sides of the magstax,
4 There is another flame cell in the ante-
R e e i imal i onsiderably owing to
sl appearance of this amimal varles ¢ T
grgak;edigﬁegfgncesgg thickness of the body as compared with the length.

length is about .22 to .25 mm. _ )
g];fngc?;aag;o?ggthe plants of the bottom and shore of L. 8t. Clair.

.39 N. pygmaeus, Celman (92}. . _

Sy —FHudsonelle picta, Zncharias (93); Gastropus stylifer,

T e Washt d Livingston counties;

. 8%. Olair; Whitmore L., in Washienaw an ;
vef} a%fmda?:lé in towings and in the vegetation of the bottom.

Ploesoma, Herrick.
[ . lynoeus, Ehrbg. o N
40 gYNg—Euchlanis glynceus, Thrbg.; Ploesoma lenticulare, I:}Lg}frwk
(85); Gomphogaster greolatus, Voree (87); Gasta'op%s 1'3?:1
berg;‘i, Tmhot (88); Gastroschiza lynceus (Ehrb%.) ?rgeri "
(92a); Gustroschiza Joveolata, Jagerskiold (?2;) ipalpus tyn-
ceus, (Bhrbg.) Wierzejski and Zacharias (98).

I have discussed the éynonymy of this form at greater length in the

clogi iger of Feb. 19, 1894
ZG&)'LC’igslg.i}ilﬁ.a{&iTgﬁcely predaceous in habite; I have seen Synlchaeta, stgﬁ;
ala, Notommata truncata, and various other large rotifers fa.%1 a,hpréayand
Plo,esoma In every case the prey was seized by the side of the ?a »and
the inmer soft paris were drawn énto tge gtomach of the captor,
i he body being then dropped. =~ ]

ren(%r; ggrtﬁi gommogest ro%ifers in L. 8t. Clair—in towings andcamggg
the weeds of the bottom and shore; algo in Crooked L., Newaygo Lo,
Chippewa L., Mecosta Co.; a few specimens from each.

1.. P. Hudsont, Imhof (88). ) ' . )
: SN, Gastroschiza flexilis, Jugerskiold (92) ; Bipalpus vest%tiostus,
" Wierzejski and Zacharias (93); Dwtyqderma hypopus, Lauter-
born (¥} (98).
1. St. Clair; rare, s few specimens in the bottom and surface tows and,

3

among the_weeda of thp bottom. -
Fam. 10. NOTOMMATADAE.

Albertia, Dujardin, "
42, A. naidis, Bousfield. ‘
i i irmi i bottom of = dish.
. §t. Clair; three specimens squirming about in the of 2
th:];-ii: (’:boi;ltca;ig]e% Nitellaﬂfrom the lake. There were many annelids in the
dish and no doubt the rotifers came from some of these.
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"Taphrocampa, Gosse.
48, T.annulosa, Gosse.

MecLaren L., Oceana Co.; Crooked L., Newaygo Co.; Chippewa Li., Mecosta
Co.; L. 8t. Olair. Not uncommon in the algm near the shore.

44. T Saindersiae, Gosse.
‘L. 8t. Clair, in Nitella from the shore; vare.

45. T selenura, QGosse. :
Many in Vaucheria from the shore of L. 5t. Clair.

Pleurotrocha, Ehrbg.
46. P. constricla, Ehrbg. ‘ .
From a small pool near L, 8t. Clair. True to its nature as figured by

Ehrenberg, the specimen was attached by its jaws fo a Stylaria and main-
tained its hold during the entire time it was under observation.

Notommata, Gosse.
47, N. aurila, Ehrbg. )
L. 8t. Clair; in plants from the bottom; not commeon.

48, N. tripus, Bhrbg.

; White L., Muskegon Co.; L. St. Clair. Among the plaufs of the shore;
ewW.

49, N. brachyola, Ehrbg.
In Vauncheria from swampy shores of L. St. Clair; rare.

50. N. lacinulata, Ehrbg.
Abundant in nearly all waters.

51. . colluris, Bhrbg. (?) ~
L. St. Clair, on Utricularia. ’

Thik is the form deseribed under this name by Gesse, agresing with his
meagurements as given in the Monograph. :

_.52. N. torulosa, Dujardin. -

‘ G_hippewa- L., Mecosta Co.; very abundant among Utrioui&ria. L. St
Clair, in Vaucherie from swampy portions of the shore.

53. N. monopus, n. sp. (Figs. 5 and §.)

Fusiform, fruncate in front, where the circular corona is surrounded by
a crenate fringe, taupering behind to a single pointed toe. Two large
gpherical stalked auricles. On each side of the body, at about the middle
of its length, & large rounded projection, with a small opening in the top.
. A single red eye. Two dorsal antenns, one ow each side of the eye, two
“minute lateral antennss at the beginning of the posterior third of the body.
-Animal exceedingly versatile and larva like; of a deep slightly brownish
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red color. Length, .15 mm. Width scross the lateral projections when
the animal is moderately contracted .06 mmi.

The above is & summary of the more impottant characteristics of this
peculiar animal, which differs in several marked features I helieve from
sny of the previously described Notommatae. The most notable of these
peculiavities are, the single foot, the perforated lateral projections, and the
crenate fringe surrounding the coroma.

The corona is scarcely at all obliqgue. The two atricles are like those

‘deseribed by Cohn for N. forulosa; they arise from the eircular eiliate face

just on either side of the middle line. The crenate fringe seemed some-
times to be minutely ciliate, though I could not be certain of this..

The two large lateral projections are perhaps the most striking charac-
teristic. They are rounded and bear an opening in the apex; in an snimal
which had been slightly compressed a portion of the internal contents was
observed to ptoject through these openings.

The single pointed toe is preceded by a single short joint.

The brain is large and is minutely etriated longitudinally, The poste-
rior border is pigmented, and imbedded in the black pigment is a large
bright red eye. The two dorsal antennz are situated at either gide of the
eye, in such way that a side view shows distinetly a single one of them,
apparently in the median line, so that the fact that there are two is easily
overlooked. Bach bears a bunch of setze. The lateral antenn: are exceed-

ingly minute; they are situated in the ordinery position, considerably

behind the large lateral projections above described.

The mastax is very smell; I did not succeed in studying the trophi care-
fully. A. short wsophagus leads from the mastax to a very large stomach.
This is divided a little behind the middle by a deep constriction info two
dissimilar portions. The anterior part is thick walled and lobulate, and its
inner surface-is covered with minute villous processes; it continually nnder-
gaes & sort of peristaltic contraction. The posterior part is a thin walled
sack, alwaye dilated, so far as I have observed, not partaking of the con-

tractions of the front part. The two parts differ in color; the anterior in.

cages noted was orange red, the posterior cherry reds

At sither side of the anterior portion of the stomach, just in front of
the lateral projections, are a number—generally about ten to twelve—of
small spherical orange brown strongly refractive bodies,imbedded in a trans-
parent mass. This seems to be attached to the stomach and may repre-
gent the gastric gland. '

Beneath the stomach is the long ovary, and behind this is the small
contractile vesicle. -
The animal, like most pelagic species, is generally in active motion, and
incessantly changing its form. The drawings give the form when freely
swimming and fairly extended; it is often much shorter and thicker
Almost sny small part of the body may be mueh contracted, so as to leave
two large parts connected-by & narrow neck. Especially often the body is
desply constricted immediately behind the two lateral projections, less often
just in front of them. Somefimes constriction takes place in both these
tegions at onee, so that the projections sink deep below the level of the
remainder of the body, giving the animsl a strange wasp like form.

L. St. Clair; in towings, both surface and deep; not abundant, though =
fow oceurred in almost every take.
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o84, N, truncate, n. ep. (Figs. 10 and 11.)

Cylindrical or somewhat club shaped in form, truncate. in front, the last

third tapering gradually to end abruptly with two short conical toes.

Color of the entire animsl s deep orange brown. The ciliate face is prone
-end very long (.10 mm. in an animal .28 mm. in length); it extends from
the ventral surface over the anterior end and a very slight distance onto the
dorsel surface. Two very large auricles are frequently exposed; these are
produced in front each into a small clear rounded projection as shown in the
figure. Posteriorly the body falls off suddenly af the cloaca to a short fat-

tened portion that may be called the foot, lying along the ventfal line of-

the body; to it are joined two short conical toes, which are commonly some-
what divergent in direction and separated by a distinet notch.

A striking feature is the brain; this in doreal view is somewhat ovate;
squarely truncate at ite posterior end; in front tapering slightly to a
rounded anterior end. All this portion is clear; immediately against the
posterior end of the brain, and generally though not always marked off

trom it by a distinct line, is a large, often somewhat hemispherical, mass of

granules, very dark red in color—almost black by transmitted light, bright
red by reflected light. This mass is so opaque that in the majority of cases
no eye is distingnisheble, but in a single specimen out of perhaps forty

examined as o this point, I could see by strong transmitted light a distinet |,

clear red spherical bady in the center of the mass, doubtless an eye. The
dorsal antenna is represented by a minute bunch of very fine setee situated
on the top of the head just in front of the eye and connected with a slight
elevation of the brain. No lateral antennz conld be seen.

The mastax and trophi are very large; the trophi are forcipate, thick and
hesvy, and are continually snapping, often reaching forward outside the
buccal orifice. The mastax is followed by a short, narrow cesophagus, which
lies immediately behind the brain and is rendered visible, in'a dorsal view,
by its marked ciliary motion.. At the sides of this are the large gastric glands
broader at the posterior end. The stomach is very large, crowded close
up aguinst the mastazeand gastric glands, and fills the whole breadth of
the body. The walls of the stomach are slightly wrinkled; they are very
thick and-are filled with yellowish granules. The inner sarface is strongly
ciliate. At about the anterior end of the contractile vesicle the intestine
beging; it hes thick but tfansparent walls which are ordinarily apposed,
so that the cavity is obliterated. At the posterior end, behind the place
where the contractile vesicle opens into it, there is a slight dilation to form:
ahcl?aca. It opens at the marked dorso-candal angle of the body, above
the foot,

The ovary ia large, lying in the ordinary position. There is a large foot
gland which extends into the body as far as the posterior end of the con-
tractile vesicle. ‘

The contractile vesicle is oblong and very large, filling a considerable
portion of the posterior part of the body; its relation to the lateral canals
shows some peculiar features. ' There is a flame cell in the head region, at
the side of the mastax, but I could not trace its connection with the lateral
canal. The next flame cell les at the dorsal surface of the gastric gland.
Trom this the lateral canal passes downward $o the middle of the gland,
then curves candad and passes along the side of the ovary, near the ante-
rior end of which is another flams cell. The lateral canal passes then straight
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back to the front end of the contractile vesicle, where there is on each side
another flame cell. Thus far the canals of the two sides are alike, but pos-
terior to this their courses differ. From the flame cell of the right mide
the right lateral canal passes to the dorsal surface of the vesicle, lying to
the right of the middle line, and extends thus to a little behind the middle
of the vesicle. Here it makes a sharp curve to the right and passes around
to the ventral surface of the vesicle, then backwards and inwards nearly to
the middle line, where it is joined by & canal coming on the ventral surface
from the front of the vesicle—sometimes slightly on the left side of the

middle line. The canal formed by the junction of these two passes back

to the end of the vesicle, and curves about the end to the left side, where
it is seen to be continuous with the left lateral canal. This passes from the
left flame cell directly back along the ventro-lateral surface of the vesicle
to the point of union. The point of origin of the ventral canal, which lies
between these two and joiuns the right canal as above deseribed, could not be

determined; it could be traced to the anterior end of the vesicle, but no .

further; possibly it opens into the vesicle at that point. :

In apecimens observed the period of the contractile vesicle varied frpm.
- two and a half to three and a guarter minutes. It opens into the intestine

at some distance from the posterior end of the latter. The end of the
intestine may be aeen to dilate at the time of the contraction of the vesicle.
The animal is rather slow and clumey in its movements.
Very common in the bottom vegetation of L. St. Clair.

Copeus, Gosse,
55, C. labiatus, Gosse.
Among the water plants of the swampy shore of L. 8t Clair; few.

86, O. Cerberus, Gosse.

‘McLaren 1., Oceana Co.; Crooked L., Newaygo Co.; Chippewa L., Mecosta
Co.; L. 8t. Clair. Among water plants near the shore. ] .

Proales, (Gosse.
57. P sordida, Gosse, _
Common among the bottom plants of L. St. Clair.

b8. P. felis, Bhrbg.
In Vaucheria from L. St. Clair; few.

59. P. Werneckii, Ehrbg. ' | :

Inhabiting galls and filaments of Vaucheria, from the shores of L. St .

Olair; (also from a rivalet at Ann Arbor).

Furcularia, Ebrhg.
60. T forficula, Ehrbg.
McLaren L., Oceana Co.; Chippewa L., Mecosta Co.; Round L., Mecosta
Co.; L. 5t. Clair. : .
In several specimens from L. 8t. Clair I observed that what seems in
sideviaw to be the prozimal one of the apparently two teeth on the tos,
really consisted of three minute points forming & transverse row across the
. 3 i
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bage of the toe; and in » single very large specimen that it consisted of &

row of five or six minute points. The distal tooth wae single in all these
cases. ' .

61. ¥ gracilis, Ehrhg,
L. 8t. Clair; swampy ¢hores.

62. F. gibba, Ehrbg.
Chippewsa L., Mecosta Co. ; L. 8t. Clair; rare.

63. F. longiseta, Ehrbg.

White L., Muskegon Co.; MeLaren L., Ocenne. Co.; Crooked L., New-
aygo Co.; Chippews 1., Mecosts Co.; L. 8t. Clair. Very common.

Eosphora, Ehrbg.
64, E.aurila, Ehrbg.
In Utricularia and Nitella from L. St. Clair; not common,
Diglena, Ehrbg. .
65. D. grandis, Gosse. '
L. 8t. Clair, in Utricularia; not common.

66. D. forcipaia, Ehrbg,

Crooked L., Newaygo Co.; Chippewa 1., Mecosta Co. ; L. 8t. Clair,
Rather common. ‘ .

67. D. ctretnator, Gosse.
Chippewa L., Mecosta Co.; fow,

68. D. caudata, Ehrbg.
MecLaren L., Oconna Co.; not uncommeon.

69. D, biraphis, Gosse.
Chippewn L., Mecosta Co.; Li. 8t. Clair.

Many other apecies of this family, bolonging especially to Notommata,
Copeus and Diglena, were observed, but if seema to be necessary to observe
%}reat caution in identifying the species here -with those described from

urope, a8 forms which are similar in a cursory view show great differences

Fan. 1. RATTULIDAE.

Mastigocerca, Ehrbg.
‘70, M. carinala, Ehrbg. ’
., West Twin L, Muskegon'co.; Crooked L., Newaygo Co., {the ruby. cql-

:

ROTATORIA OF THE GREAT LAKES.

ored variety mentioned by Kellicott, 88); Chippewa L., Mecoste Co.; L.
8f. Clair. In alge near the shore. .

71. M.-bicorms, (iosse.
Chippewa Iz, Mecosta Co.; L. St. Clair; littoral.

72, M. bieuspes, Pell (90). .
A single specimen from among Uiricularia; shores of L. 8t. Clair.

8. M. capucina, Wierzejski and Zacharias (93).
SyN.—M. Hudsoni, Lauterborn (93). .
A single specimen from the bottom tow; L. St. Clair.

At least four other species of this genus were observed, none of which
could be certainly idenlgiﬁed with any described form. Only one of th?sﬁ
wos carefully studied; the description.and figure are given he}:ew-lﬂ’f'f
(No.74). Of the others, one is a form with two large dozsal keols, like :
bicristata, Gosse, and perhaps it should be identified with that form. ‘ By,,
the two ridges do not extend “nearly the whole length of the glorsum,f
-only véry slightly beyond the middle, and the animal a8 & whole is not o
the shape shown in Gosse's figure, but is shorter and broader in proportion
1o the length; Glosse’s deseription is so meager otherwise that it i1s impossi-
ble to defermine whether or not this form is the same as his. It was
observed in Crooked L., Newaygo Co:; Chippewa L., Mecosta Co., and in L.
Bt. Clair; in the latter it was very ebundant in the bottom vegetation.
Another, from Crooked L., Newaygo Co., is a large form which I was
inclined to call M. scipio, Gosse, but it is considerably lerger than Grosse's
specimens, is brightly colored instead of enlor]esgs, and differs in some
other small particulars. The other two were very unlike any described form;
the following is a description of one of these.

- 74, M. lata, n. sp. (Fig. 7.)

Lorica broadly ovate in dorsal or ventral view, the width being about
five-eighths of the length. The dorso-ventral measurement is about healf t:
two-thirds of the width, so that the animal is dorso-ventrally somewhaa
depressed. The dorsal line is & uniform curve from the front of the hea

to the base of the large foot joini, the ventrsl line is a similar but less con--
. vex curve from the junc%:'on of the head and body to the base of the foe,

#0 that the two curves are not symmetrically placed. The lorice is pe_acu%
linrly unsymmetrical in a 'dorsal or ventral view, for .the posterior part of
the body—what I have called the foot joint—is & thick truncate cone lyin s
not in the middle line, but on the left side, so that the outline of the le t
side of the body is a uniform curve, while the right side has a great bre?lé
4t the junction of this foot joint and the body (See Fig. 7). The lorica ende
in front on the ventral side in a broad notch at the bottom of which- is ?
projecting tooth. There is likewise a slight notch at the anterior .dorsa
margin. . . L
Tﬁe toe ig a slender pointed rod continuing the curve of the left side.of
the loriea; it is about four-fifths'the length of the body. It is acaqmt;
benied by three short unequal styles, the longest.about one-fifth the lengt

-of the toe, the others much shorter, The toe is united to’the loriqa_z.in
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such a way that it can be turned to the right and ventrad, but cannot be
turned to the left nor dorsad. .

- The corona consists of the following parts; (a) a dorsal and lateral fringe * -

of cilia, forming about two-thirds the eircumference of the heads (&) at the
middle of the dorsal edge a flatiened non-setigerous columm; truncate at
the end; (¢) ventrad of b a similar flattened process, slightly narrower in
the middle than at its two ends, and bearing at its free end a pair of minnte
curved procesges, Ventrad and laterad of this are (d) a pair of slender,
somewhat club’shaped processes, curving ventrad. At either side of the
middle of the corona are (e) four small papille, the two inner of which, at
least, bear long setw, These are partially surrounded by (f) an incom-
plete circle of cilia.

The mastax is oblong, truncate at either end, and not so long &e is com-
mon in the genus; ita circular end appears in a ventral view in front of the
broad pectoral notch of the lorica. The internal organs parfake of -the
peculiar asymmetry that appears in the lorice. The stomach is curved and

lies to the right of the middle; its walls contain many large spherical light

vellowish refractive granules. But one of the small gastric glands is visi-
ble in dorsal or ventral view; whether another exists [ cannot say. The

ovary lies to the left of the stomach, not ventrad of it. The contractile

vesicle ig large, lying just behind the middle of the lorica. At the poste-
rior end of the body, to the right of the attachment of the toe is another
small clear vesicle, pear shaped in form, perhaps also connected with the
excretory system. -The lateral canals of the left side lie ventrad. of the
ovary and present three flame cells, one at the gide of the posterior end of
the mastax, one at the side of the front end of the stomach, and one just
in front of the contractile vesicle. The lateral canals of the right side, if
there are such, were not observed. '

The brain is irregular and il defined; in the specimen in which it was
studied it ended behind in several apparently detached pieces—from one of
which a emall tube (perhaps representing a doreal antenna) projected dor-
sad through the lorica. On the dorsal surface of the main body of the
brain is the eye, formed of a large clear sphere imbedded in a deep red
cup. . '

_L.-Bt. Clair; common among the algs near the shore.

Rattulus, Ehrbg.
6. R. sulcdtus, n. sp. (Fig. 8 and 8a.)

Body truncite in fronf, tapering slightly from about the middle to a -

pointed posterior end; eurved so that the dorsal line forms nearly an ave of
s circle.  Lorica constricted by two deep grooves, passing around it about
one-third the length of the animal from the head. The two toes very short,
slender, tapering; curved ventrad, often to such an extent as not to be visi-
ble in a dorsal view; almost entirely retractile within the lorica. They are
a slight distanice apart at the base, and incline toward each other so that
the distal ends generally touch, A fleshy lobe extends from the dorsal por-
ti?ln of the corona, rectangular in dorsal view, triangular as seen from the
side. . : .

The mastax is very large, reaching back nearly to the middle of the body,
and is distinctly striated transvérsely. . The trophi-dre of the type.charac-
teristic of this family.. The stomich is & simple sac, tapering from the
front to'the cloaca, granular and often dark green im color; the gastric

~ Diaschiza, Gosse. T
-~ Numerous spscies belonging- to this genus’ were cbserved; all varied

ROTATORIA OF THE GREAT LAKES: ’ 21

glands are small and clear. The ovary and contractile vesicle are in the
ordinary position.

The brain extends backward nearly to the anterior of the two rings snd
bears on the ventral surface of its obtysely pointed posterior end & large
red eye. . . : -

Thg species is separated from any described form by the deep constric-
tions of the lorica and by the short slender toes.

Very common in vegetation from the bottom of L. St. Clair.

" ‘Coelopus, Gosse.

76. C. porcellius, Gosse. :

Pool near shore of Stony L., Oceana Co.; Crooked L., Newaygo Co.; L.
8t. Clair. Common in alge. .

Faw.12. DINOCHARIDAE.

Dinocharis, Ehrbg,
77. D. pocillum, Ehrbg.

MecLaren L., Oceana Co.; Crocked L., Newaygo Co.; Chippewa L.,
Mecosta Co.; L. St Clair. Not uncommon dmong alge. .

78. D. tetractis, Ehrbg.

Crooked 1., Newaygo Co.; Chippewa L., 'Mecosta Co.; L. St. Clair,
Rather more common in L. St. _Clair than the last. .

Polychaetus, Pexty.
79, P. subguadratus, Perty.
L. 8. Clair; a single specimen in the surface tow.

This animal has been carefully ﬁéured and described by Ternete (92),
which renders unnecessary a further account here. I follow Ternetz in
congidering Polychaetus and Dinocharis separate genera. ’

Scaridinm, Bhrbg.
80. & longicaudatum, Ehrbg. _
McLaren L., Oceana Co.; Orooked L., Newaygo Co.; Chippewa L.,
Mecosta Co.; L. St. Clair. Common in the vegetation of shore and bottom.

81. 8. eudactylotum, Gosse.
Chippewa L., Mecosta Co., amid Utricularia.. - One specimen.

Stephanops, Ehrbg,
© 82, 8 m't,bticus, Ehrbg.

Pool near Btony L., Oceana Co.; Chippewa L., Mecosta Co.; L. 8t. Olair,

“Abundant in the latter lake in Nitells.

Faw. 13, SALPXNADAE.

from dehcr_ibed..forms', except the following.

-

: "!
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883, D semiaperta, Gosse.
Common in the vegetation of the bottom of L. St. Clair.

Salpina, Ehrbg.
B4. S brewispina, Ehrbe.

McLaren L., Oceana Co.; Crooked L., Newaygo Co. ;VOhippewa L., Mecosta
Co.; L. 8t. Clair. Abundant in Utricularia and Lemna,

85. 8. veniralis, Ehrbg. : :

Chippewa L., Mecosta Co.; L. St. Clair. Abundant in a swampy portion
of the lake, containing Spirodela polyrrhiza; ‘

86. S macrocera, n. sp. (Figs. 12 and 13.)

This very striking form may be distinguished from any other species by
the following comhination of chardoters: :

Occipital spines very long and broad, procurved, movably jointed to the
}oriea; pectorals about half as long; no spines at the posterior end of the

orica.

No other described- species . is without lombar and alvine spines and no
other is desoribed ss having the occipital spines movably jointed to the

- lorica.  These oceipital spines are about two.thirds the length of the iorica
and are commonly held as shown in the figure (dorsal view), but I have
seen them held for e long time crossed, and at such an angle sometimes
that the crossing took place nearer the lorica than the middle of the length
of the spines. )

In general form the lorica is depressed and nearly triangular in section
—the ventral side of the triafigle convex, the other two flat and inclined
toward one another so that they would meet above the median dorsal fissure.
The posterior end of the lorica is entirely smoeth. ' At the base of the
great occipital spines the edge of the lorica projects upward .in two small
sharp points. Both ends of the lorica have & narrow collar, to the anterior
one of which the spines are jointed. Both spines and collar are minutely
stippled; the collars are continaous rings—not interrupted at the dorsal
gap, like the rest of the lorica. The edges of the lorica are marked on each
side by four clear spots at about equal distances apart. .

The head is very large and may be protruded far outward and downward
between the pectoral spines, the masiax being carried with it, or it may be
retracted eatirely within the lorica. Its natural posifion when the animal
is at rest is slightly protruded, about as shown in the dorsal view. A dor-
sal antenna:projects between the bases of the occipital spihes, and just
behind it on the brain lies a large red eye. The foot is long, composed of
five to seven joints, and containe two long foot glands; to it are joined two
}on_g, tapering toes. The foot may be completely retracted within the
lorica. . o

‘When not protruded in feeding the mastax lies behind the brain, just in
front of the middle of the lorica. -The stomach is formed of many Jobes
and pouches; on either side in front it bears two large gastric glands. The
ovary is in the ordinary position. No contractile vesicle could be
distinguished. - ) e e

iTh-e animal is slow, rarely swimming freely; but- creeping about in -the
- algm, S :

' ROTATORIA OF THE GREAT LAKES. . 923
Length of lorics, including spines, about .25 mm. . :
The very distinct and striking characteristics of this form seem to

justify its description from a single example. ) -
-J 'Aﬂ;}irngle specixI::en from among Utricularia in a marshy portion of Chip-

pews L., Mecosta Co.

Fam. 14, EUCHLANIDAE.

Euchlanis, Ehrbg.
87. E.lyra, Hudson. ) .
" L. $t. Clair, among plants from the bottom; few. .

his is such a well marked species that I can hardly hesitate to identify
m)? specimens with if, even tholr')lgh they differ from Hudson’s description
in one marked particular—thete is & distinct though shallow notch in the
posterior edge of the dorsal plate of the lorica. In other respects the
agreement is complete.

88. K. dilalaia, Ehrbg,

West Twin L., Muskegon 00.;‘ White L., Muskegon Co.; pool near shore
of Stony L., Oceana Co.; Crooked L., Newaygo Oo,; Chippews L., Mecosta
Co.; L. 8Bt. Clair. Common in the vegetation of the bottom and shores.

89. E. deflexa, Gosse. . B
Chippewa L., Mecosta Co.; L. 8t Clair, in Chara from the bottom.

90. E. triquetra, Ehrbg. o
McLaren L., Oceana Co.; Chippewa L., Mecosta Co.; L. St. Olair, in the
vegetation of the shores and boftom, .

91. E. oropha, Gosse, .
L. 8t. Clair; several specimens in the bottom tow, & mile and & half from
shore.

92. E. parva Rousselet (92). i
L, 8t. Clair; commeon in the vegetation of the shores and bottom.

L

Fam. 15. CATHYPNADAE.

Cathypna, Gosse.
93. C. luna, Ehrhg.

MecLaren L., Oceana Co.; Orooked L., Newaygo Co.; Chippawa‘L.,
Mecosta Co.; L. 8t. Cldir. Very common. ‘

94. C. ungulgia, Gosse. g , o R
L. 8t. Clair; not rare among algm of the shore, especially comnion in
Vaucheria. :
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95. C. leonting, Turner (92).

This is a large species, of ahout the same size as C. ungulata, the total

he form -
of the loriea is that of the other species of Cathypna, almost exactly that

length being .30 mm., the whole length of the lories, .20 mm. T

of C. luna, except that the posterior end extends in a broad quadrate plate

over the foot. A further specific distinetion is found in the toes, which

are very long (the total langth being .11 mm.), narrow and straight; each

ends in a distinct claw on the inner side and 8 minute point on the outer

side. o
L. 8t. Clair; not abundant, yet not especially rare in Vaucheria and other
«lgsm near the shore. :
Distyla, Eckatein.
' 96. D. Ludwigii, Eckstein.
L. 8. Olair, in Vaucheria. from swampy shores; rare.

97. D. ohioensis, Herrick (85).

Crooked L., Newaygo Co.; L. 8t. Clair. Not uncommon in Chara and
Vaucheria of the shores.

98. D. Slokesii, Pell (90).
{ Cathypna Stokesi, Pell.) .
Chippewsa L., Mecosta, Co.; L. 8t Clair, in Utricularia and Vaucheria.
This by its general form seems to me o belong unquestionably rather to
Distylo than Cathypna. '

Thers are other species of Df;'styla to be found in the alge of our lakes,
diﬂ"ering from each other and from various described forms in characters

often minute—demanding more time to separate and determine them than
Thave had at command.

Monostyla, Ebrbg.

99. M. lunaris, Elirbg,

West Twin L., Muskegon Co.; pool near shore of Stony L., Oceana Co. ;
MecLaren 1., Oceana Cp.; COrooked L., Newaygo Co.; Chippewa L., Mecosta
Co.; L. 8t. Clair. Very common in algm of the bottom and shores.

100. M. cornuta, Ehrbg.

West Twin L., Muskegon Co.; White L., ‘Muskegon Co.; L. 8t. Clair. -

In bottom and shore vegotation.

101. M. bulla, Glosse.

McLaren L., Oceana Co.; Crooked. L, Newayge Co.; Chippewa L.,
Mecosta Co.; I.. 8t Clair. Cominon with the last. .

102, M. quadridentato, Ehrbg.

- Crooked L., Newaygo Co.; L. 8t. Clair. ' Common in the bottom and
shore vegetation. : .
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103. M. mollis, Gosse. .
L. 3t, Clair; swampy shore, amid Spirodela polyrrhiza.

104, M. closterocerca, Schmarda. (?) (Fig. 9.)

Not uncommon in Vaucheria and other algs: from the bottom of 1. St.
Clair.

Ap shown in the figure the general form is similar to that of M. lunaris, .

t rica being perhaps slightly longer in proportion to the breadth. The
c}il)il!;cteristic %olgnt ispthe gi)roadly spindle shaped foot, bearing a shoz-t
claw at the end. As this is also the characteristic feature in Schmarda’s
M. closterocerca, my specimens are probably idenfical with his; some
minor disagreements being due to the general inaccuracy and incomplete-
ness of Schmarda’s work. Thus the form of the foot is not exacﬂ! the
same as will be seen by comparing the two figures; the eye is not very
small” for an animal of this size, and of cowse the trophi are not 'tll‘l-
angular maxzillee " —though by dividing the mastax lengthwise they might
easlly be imagined to be such, sz they might in almost any Monostyla.

.

Fan. 16, COLURIDAE.
Coliirus, BEhrbg.

i i i in mi haracters
Species of this genus are abundant, but most differ in minute ¢

fronvI; deseribed forgms; I give herewith the only one which T observed to

show perfect agreoment with a described form. . : .

1065. C. bicuspidatus, Ehrbg,
‘Chippewa L., Mecosta Co., in Utricularia.

Metopidia, Ehrbg.
106. M. lepadella, Ehrbg.
MecLaren L., Oceana Co.; L. 8t Clair. Very abundant.

107. M. acuminata, Ehrbg. ' :

Crooked L., Newaygo Co.; Chippewa L., Mecosta Co.; L. St.‘Clair._ In
the ;zge'tatioil of the %hores and bottom, not uncommon in L. 8t Clair.

- 108, M rhomboides, Gosse. . i
Chippewa L., Mecosta Co.; a single specimen in Utricularia,

109. M. bractea, Ehrbg.
McLaren L.; Oceans Co.; L. 8t. Olair.

110. M itriplera, Ehrbg.

h £ St L., Oceana Co.; McLaren L., Oceana Co.;
Orgglc{)}adnﬁ,r Nsev(:':;'g% Co.c;"n]'f. 8t. Clair. Abundant in water from aboqt the
8t. Clair Flats. K :

4

-
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L1, M. Ehrenbergii, Porty (52).

SyYN.—Notogonia Ehrenbergii, Pert L.
: : 2. y (52); Melopid
Anderson (89); M. Noetogonia, Tergnet)z (926) opidia angulata,

McLaren L., Oceana C.; Crooked L., N ; Chi
Co.; L. St. Clair. In algz near the sh,oreil?a;-i%;co.’ Chippewe L, Mecosta

Cochleare, Gosse.
112. C. turbo, Gosse.

Crooked L., Newa Co.: Chi . :
. shore vegetati,on; r&r%igo o Ghlppewa L., Mecosta Co.; L. St. Clair. In

Fam 17. PTERODINADAE.

Pterodina, Ehrbg;
118. P. patina, Ehrbg,

MecLaren L., Ocesna Co.; Crooked L., Newa i
; , ] . s yeo Co; O
Mecosta Co.; L. St, Clair. Common emong the pl;iggs ot9 the shégll?ée;v * Lo

In L. St. Clair I found a form like P. pati ;
. ) . pating but smaller, the 1
the lorica being .1568 mm.; the dorsal plate has a ro:;?ie? pr%ei?i%gl ioxf

front, forming an are of about i X )
oy forming an notosoamg;keé.go degrees—like that of P. infermedia,

114. P. reflexa, Gosse.

McLaren L., Oceana Co.; Crooked L., Newaygo Co.; Chippewa.L. :

Mecosta Co.; L. 8t, Clair. One of the commonest of the R

vegetation of the shores, ofifera in the

116. P. bidentoto Ternstz (92). P. emarginate, Wierzejski .(:-92(;). |

L. 8t. Clair; in Nitella from near th i
. ; Nit e shore. Th 1
in this one gathering; otherwise I have never seenetiﬁgl.a # wore abundant

Which i iori |
g ich of the two names given above has the priority, I am not able to

Fam. 18, BRACHIONIDAE.

Brachionué, Ehlrbg.
E16. B. Bakeri, Ehrbg.

Chippewa L., Mecosta Co.; L. St. Clair. A variety with very long iat-

eral spines behind; nlso, there th: 1
foot orifice, one dorsal and twoai;ieraf'eg feeth ?r' o all epines about the

117, B. mililgris, Ehrbe. )
L. 8t. Olair; rather common among the plants along the shore.
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Noteus, Ehrbg.
118. N. quadricornis, Ehrbg. .

Chippewa L., Mecosta Co.; L. St Clair, in Lemna and Utricularia near
the shore. ’

Fam. 19. ANURAEADAE.
Anuraea, Gosse.
119. A, aculeata, Ehrbg. - ] 2 ‘

Four empty loricas, in surface towings from L. St. Clair. A single liv-
ing specimen from Whitmore L., Waghtenaw and Livingston counties.

120. A. serrulaia, Ehrbg.
" 1. 8t. Clair, in Nitella from near the shore; few.

121. A. cochlearis, Gosge.

McLaren L., Oceana Co.: Crooked L., Newaygo C.; Chippewa L., Mecosta
Co.; L. 8t. Clair. One of the most abundant of the Rotifera in towings
from the latter lake.

Notholca, Gosse.

122. N. longispinag, Kellicott. .

Chippewa. L., Mecosta Co.; a single specimen. In L. 8t Clair, very
abundant in towings; a few in towings from Whitmore L., Washtenaw and
Livingston counties. : :

OFf the 129 rotifers named in the list, 110 are found in L. St. Clair, while
12 wore found in the smaller inland lakes and not in L. St. Clair. Forty-
nine were found in L. St. Clair and not elsewhere; sixty-one were noted
both in L. 8t Clair and in other lakes.

_As to the distribution within the lakes, detailed observations were made -

only on L. St. Olair, Here the species may be separated with some dis-
tinctness into two classes; (1) strongly swimming forms, commonly found
in the open water at a distance from shore; (2) littoral or bottom forms,
which are found among the vegetation of the shores and botiom. The first
may be conveniently designated as pelagie, the second as littoral. It isto
be noted that the pelagic rotifers are to be found also with the others amid
the vegetation of the bottom and nesr the shores, except in swampy places.
The liftoral species also are not confined to the region of the shore, but
owing perhaps to the shallowness of L. St. Clair, are many of them to be
found among the plants of the bottom in almost any part of the lake; they
are not however to be found Iike the pelagic species, swimming freely in
the open water-or near the surface. .

Of the 1i0 named species from L. St. Clair, nineteen may be digtin-
guished as pelagic; to these may be added an undetermined species of Syn-
chaela, so-that the tetal number of pelagic speties obgérved-in L. St. Clair
is twenty. These are the following:
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Fldscularia mutabilis, Bolton.
Floscularia pelagica, Ronsselet.
Apsilus lentiformis, Metschn,
(young.) -
Conochitus volvoz, Ehrbg.
Conochilus unicornis, Rousselet.
Asplanchna priodonta, Gosse.
Asplanchna Herrickii, De(Guerne,
Asgcomorpha hyalina, Kellicott.
‘Anapus ovalis, Bergendal, Chromo-

Synchaeta (species undetermined ).

Polyarthra platyptera, Ehrbg.

Ploesoma lynceus, Ehrbg.

Ploesoma Hudsoni, Imhof.

Notops pygmasus, Calman.

Notommata monopus, n. sp.

Mastigocerca capucina, Wierz. and
Zach. ‘

Anuraes aculeata, Bhrbg,

Anuraes cochlearis, Gosse.

gaster testudo, Lauterborn. Notholca longispina, Kellicott.
Synchaeta stylata, Wierzejski.

The most abundant pelagic species are Polyaribra platyptera, Bhrbg,,
Anurasa cochlesris, Grosse, and Asplanchna priodonta Gosse, so that in
this respect fhere 18 a general agreement with the condition found in
Kuropean lakes. These three species occur in great numbers and their pres-
ence is almost constant in towings taken at a considerable distance from
shore. Little less abundant are Notholca longispina, Eellicott, Synchaeta
stylata, Wierz., Notops pygmaeus, Calman, Ploesoma lynceus, Ehrbg., and
Anapus ovalis, Bergendal { Chromogaster testudo, Lauterborn).

The remainder are less frequent. Ascomorpha hyalina, Kellicott, and
Mastigocerce capucing, Wierz. and Zach., were each observed but once in
the towings; Anuraea aculeata, Ehrbg., is admitted to the list only on'the
strength of the occurrence of four empty loricas in the tow; the living
animal was not seen at all. A noteworthy circumstance is fhe occurrence
of young specimens of Apsilus lentiformis, Metsch.; these were met sev-
eral times though the adult attached form was never seen. A single dead
specimen of Polychastus subquadratus, Perty—-the only specimen seen—
was talten in dne of the surface towings, but this is hardly sufficient data
for giving this as & pelagic form. The undetermined species of Synchasta
i not 8. pectinata, and probably not 8. tremula; it is & very small species
and is rare, so that I'did not stady it. :

The remaining ninety-one species from L. 8t Clair may be classified as
littoral or bottom forms; regarding their distribution the accounts of the

different species may be consulte

In 8o far as it is possible to judge from my incomplete studies of the
inland lakes (those not in direct connection with the Great L.akes) their
littoral Rotatorial faune is identical with that of L. St. Clair,

The pelagic rotifers of the inland lakes were not studied, except in the
case of Whitmore Lieke, in Washtenaw and Livingston counties. - Here
gome towings were taken in the spring of 1804, for comparison with the
condifion found in L. St. Clair. Whiimore L. is a small inland lake, about
two miles long and one mile wide, with a greatest depth of -about fiffy-five
feet. The water i very clear, the bottom of sand or gravel, and -at the

" time the towings were taken,almost entirely without bottom vegetation. It

is unconnected with the Great Lakes, and indeed has no visible inlet or

outlet. In this lake the following pelagic rotifers were found:

E]
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Ascomorpha scaudis, Perty; a single specimen.
Ascomorpha hyalina, Kellicott; rather numerous,
Synchaete pectinata, Bhrbg.; very sbundent. )
Synchaeta (species undetermined, the same as in L. 8t. Clair); few.
Polyarthra platypters, Ebrbg.; few.
Notops pygmaeus, Calman; very abundant.
Anuraea aculeats, Ebrbg.; a single specimen,
Notholca longisping, Kellicott; fow.

Leaving out of account the perhaps accidentsl occurrence of the single
specimen of Ascomorpha ecaudis, Perty, thie list, as far as it goes, containg
the same species as that for L. St. Clair, with one peculiar exception. In
place of the very abundant Synchaeta stylata, Wierz. of L. 8t. Clair, there
is found here in équal abundance the common Eiropean species Synchaeta
pectinata, Ehrbg, - What may be the meaning of this peculiar variation I
am unable to indieate; it will be interesting to observe whether this dis-
tinction between the Great Lakes and the inland lskes js maintained
throughout, or whether this is only an isolated case, or whiether again the
difference in the time of the year in which the towings were taken has any
connection with the variation. . :

Distinctively pelagic rotifers were met accidentally also in some of the
other inland lakes; I have recorded the ocenrrence of Conochilus volvozx,
Ehrbg.; Ploesoma lynceus, Ehrbg., Polyarthra platypters, Ehrbg., Anuraea
cochlearis, (fosse, and Notholea longispina, Kellicott, in Chippewa L.,
Mecosta Co.; of Ploesoma lynceus, Ehrbg. and Anuraes coohla_arls, Gosse,
in Crooked L., Newaygo Co.; and of Anurnea cochlearis, Gosse, in McLaren
L., Oceana Co. As the tow net-was not used in these lakes, lack of observa- -

. tion of other species does not indicate their absence.

A circumstence worthy of note is the fact that Lacinularia socialis,

. Bhrbg. and Hydatina senta, Ehrbg., two of the commonest rotifers almost

everywhere, according to all reporls, were never observed in any of the
waters examined by me. Both however have been reported from Michi-
gan by Kellicott (88), though not ss lacustrine. ) .

It may be well, in order to facilitate reference, to give here a list of the
new species described in this paper, with their numbers in the text. These
are the following: . :

Notops lenrentinus. (38,

Notommata monopus. (58.) ]

Notommats trunceta. (54.) -
Mastigocerca lata. (74.) :
Rattulus suleatus. {78.)

Salpine maecrocera. {86.)

MoRFHOLOGICAL LABORATORY,
UNIVERSITY OF MICHIGAN,
April 33, 1894.
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" LIPERATURE REFERRED TO IN THE PRECEDING LIST.

Axprsson, H. H.
89, Notes on Indian Rotifers. )
Journ. Asiatic Society of Bengal, 1889.—Vol. 38, Part 2, No. 4,
pp. 345-358. '

BarTsoH, SAMUEL.

70. Die Raderthiers und ihre bei Tuabingen beobachteten Arten, Stutt-
gart, 1870,

B3RaENDAL, D.

. 92, Zur Rotatorienfauns Grénlands.
Kongl. Fysiografiska Sullskapets Handlingar. Ny Foljd. 1891-1892.

~ 92qa. Ehrenberg’s Euchlanis lyncens wisedergefunden?
Lunds Universitets Arsskrift, Tom. 28, 1892.

93. Gastroschiza trincanths, n. g. n. sp. Eine neue Gattung und Fam-
_ ilie der Raderthiere.
Stockholm, 1893; Bihang til Svensks Vet. Akad. Handlingar, Bd. 18.

Birriveer, L.

92. Ein Beitrag zur Rotatorienfauns Warttembergs.
' Jahreshefte deg Vereins fur vaterlindische Naturkunde in Wiirt.
temberg, 1802,

CaLman, W. T,

92, On certain new or rare Rotifers from Forfarshire.
. Annals of Scoftish Nat. Hist., 1892, p. 240.

EcksTRIN. R
83. Die Botatorien der Umgegend von Giessen:
" Zeitschr. £, wiss. Zool., Bd. 39, 1883. .

~ FoxmeErs, S. A.

93. A preliminary report on the aquatic invertebrate Fauna of the

Yellowstone National Pdrk, Wyotaing, and of: the  Flathéad
Region of Montana. o

Washington, Apr. 28, 1893, Article 8 extracted from the Bulletin
of the U. 8. Fish Commission for 1891. - '
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(GUERNE, JULES DE. :
88. Noie monographique sur les Rotiferes de la famille des

. Asplanchnidae. . )
Translation in Annals and Mag: of Nat. Hist., Ser. 6, Vol. 2.
Hzrrick, C. L.
85. Rotifers of America, Part 1. With descriptions of several new
species. . )
Bul. Scient. Laboratories of Denison Univ., Vol. 1.
Iumor, O, E.

87. Notizen Giber die pelagischen Fanne des Stsswasserbecken, Zool.
Anz., Bd. 10, p. 571. ‘

88.- Fauna des Susswasserbecken, ) °
Zool. Anz., Bd. 11, 1888, p. 166.

J AGERSKI&LI;, LA _
92, Zwei der Euchlanis lynceus verwandte neue Rotatorien.
Ziool. Anz., 1892, p.447-449.

Janson, O. :
98. Versuch einer Uebersicht der Rotatorien Familie der Philodinaeen.
Bremen, 1893. 85 pp. . -

KEvrricorT, D. S.

88, Partial list of the Rotifera of the Shiawassee river at Coruuna, ‘

Mich.
Proc. Amer. Soe. Micr., 1888,

‘89, Cephalosiphon furcillatus.
Proec. Amer, Soc. Mier,, 1889, p. 82.

LauTeERBORN, .

93, Beitrage zur Rotatorienfauns des Rheins und seiner Altwasser.
Spengel’s Zool. Jahrb., Bd. 7, 18%8.

PeL1, A.

90. Three new Rotifers. . ‘ “
The Microscops, Vol. 10, p. 143-145.

PzrrTy.

50. Neue BRaderthiere der Schwaiz.
Mitth. Bern. Gesellsch., 1850.

52. Zur Kenntniss kleinster Labensfqrmen. Bern, 1852.-

PratE, L.

85. Beitrage zur Naturgeschichte der Rotatorien.
e Jena. Zeitschr: £ Naturw., 1885, Bd. 19.
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Roussrrer, C. F.

92. On two new Rotifers,
Journ. Quekett Micr. Club, Vol. 4, p. 367,

93. On Floscularia pelagica, sp. n, and notes on several other Rotifers,
Journ. Roy. Micr. Soc., Aung., 1893. ' -

TEENETZ, CARL.

92. Rotatorien der Umgebung Basels.
Basel, 1892. -

TroreE, V. Gunson.

91. New and foreign Rotifora.
Journ. Roy. Mier. Soc., 1891, pp. 301-306.

’ . .
Tyrneg, C. H,
92, Notes upon Cladocera, Copepoda, Ostracoda and Rotifera of Cinein-
nati, with descriptions of new species. )

Bulletin of the scientific laboratories of Denison University, Vol.
6, Part 2. 1892,

- Vorog, C. M.

87, Gomphogsster arsolatus.
“Proe. Amer. Soc. Micr., 1887,

WESTERN, (.

91. On Lacinularia and a new Rotifer from Guildford.
Journ. Quekett Micr, Club, Jan. 1891, Vol. 4, p- 254,

Wienzersgl, A.

92. Zur Kenntnis der Asplanchne-Arten.
Zool. Anz., Bd. 15, p- 345:

92a. Rotatoria (Wrotki) Galicyi.
- Akedemie d. Wiss. in Krakau, 1892,

93. Under Synchaeta stylata {No. 36) the above .paper (92a)
is (I:isteﬂ3 as Wierzejski (98), the reprint having appeared
in 1893. )

WIRRZEISET UND ZACHARIAS,

93. Neue Rotatorien des Sigswassers,
Zeitachrf. £. wigs, Zool., Bd. 56, 1893.
]

Zacmar1sg, O,
93. Forechnngsberichte aus der Biol. Station zu Plon. I Theil.. 1893.

94. Ibid. IT Theil. 1894.

Of these p&pers,.that referred to under Perty (50) I have not seen; the
others I have had at hand. . ]
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EXPLANATION OF THE FIGURES. -

The tollowing abbreviations are common to several of the figures:

br.=brain, :

¢v.=contractile vesicle, _ . k

da.=dorsal antenna, ) ‘,

: a. :e}fre. , . . E

\ . fg. =foot gland. ;
B gg. = gaatlgic gland, 5
la. =lateral antenna, - >

le. =lateral canal. ' ]'
[

[

) bR
i
5
i
A
m. =muscle. b
inx. =mastax,
OV =ovary.
tr.=trophi.

For explanation of the lettering of
description of those forms in the text.

the corona in figares 1 and 7, see the

PLATES 1 AND 2,

Through an error the two plates have been combined into one,

Fig. 1. Anapus ovalis,

Bergen-CIEIMChromoga.ster testudo, Lauterborn,
ventral view.

H B I
Fig. 2. The same, side view. . ;
Fig. 8. Notops laurentinus, n. sp. dorsal view. : .
- Fig. 4. “ s . side view. . B |
Fig. 5 Notommata monopus, n. sp., dorsal view. ¥ Sl
« Fip. 6, ¥ “ side view. P ¢ E
Pig, 1. Mastigocerca lata, n. sp., ventral view. Lo 8 [
Fig. '8. Rattulus suleatus, n. sp., side view. ;
- Fig. Ba.. “ “ " ventral view of toes,
Fig. 9. Monostyla closterocere

8, Schmards (?), ventral view,
Fig. 10. Notommata truncata, n. i
. 113 111

PR

_ |
sp., dorsal view, : - 1 -

Fig. 11, side view., i L
Fig. 12. Salpin&.macrocera, n. &p., dorsal view, . : . ]
Fig. 13. “ “

side view of lorica,

Figs. 1,2, 7,8, 8a, and 9 with camera lucida.; the others

free-hand, The
drawings were made in pencil by the

: author; thay were afterward : : ;
enlarged by the aid of the pantagraph and inked by Mr. J. 1. Qonklin. : ' {
hotographic reproductions were made, ] :

From these enlargements the p







‘ ERRATA.
1. line, 12, for have read had.

=

line 21, for store d
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k=1
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read plankton.
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" A BIOLOGICAL EXAMINATION OF
LAKE ST. CLAIR.

PRELIMINARY ACQCOUNT OF WORK DONE DURING THE SUMMER OF
1803 BY THE PARTY MAINTAINED BY THE MICHIGAN
‘ FISH COMMISSION.

In an undertaking like the present ome, in which it is proposed to
devote public funds to the prosecution of what might appear to be a purely
scientific enterprise, it may be ressonably expected that some justification
be offered for snch a conrse. The following quotation from an address made
by the writer before the Tnternational Fisheries Conference at Chicago, in
QOctober, 1898, is believed to meet this expectation:

“he history of the whitefish industry of the Great Lakes is well known

to the members of this conference, It is presumably the history of a.

diminishing production in spite of a very large annusl outlay for artificial
propagation. The enthusiasm with which the fish culturists of twenty
vears back undertock the reatocking of the Great Liakes was born of suc-
Cess in meny similar enterprises. Trout and shad have béen made to
swarm in depleted waters, Similar results were therefore 1o be expected
in the application of similar methods to the Great Lakes. These expecta-
4ions have not been realized and fish culturists are casting about for an
explanation. | :

% On the one hand it is asserted that the expected increase in the yield of
- whitefish has not been realized because of the destructive methods of fish-

ing. The ravagesof the pound net, it is said, axe more than sufficient to wipe ~

out the gain due to artificial propagation. Tt is maintained that if fishing
methods were properly regulated the results of artificial breeding would
at once make themselves felt and that, while the planting of whitefish has
not resulted in increasing the supply of adulf fish, it has prevented any
large reduction in that supply, so that many grounds, which now pay for
the fishing, would have been ubterly exhansted but for artificial propaga-
tion. The remedy for the present condition of things is believed to lie
both in legislation controlling fishing methods, and in a still greater exten-
gion of srtificial propagation. :

(O the other hand, itisclaimed that if the artificial propagation of white-
fish were succesaful, it should result in an increasing yield in spite of exist-
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BIOLOGICAL EXAMINA

time to study one or another

by the time that could be

TION OF LAKE 8T. CLAIR. b

of the groupsd of enimals living in the lakes.

devoted to the subjecty by the

examined, or by the small number of animals taken into account
much excellent work hes regulted from: these efforts it remsins true that

there has been thus far no attempt
the conditions existing in any one locality, and no attempt fo-st

ively a single group of the animals and plants of the lakes.
at the beginning so far 8s concerns & knowledge of life cond

lakes, the conditions with which we gurround our young white

could assume that the conditions are uniform over the

Theso efforts have always been circumscribed by the facilities at hand,

small area
. Although

to secure an accurate knowledge of all

itions in these

figh. If we

hole area of the

Great Lakes, then since the young whitebsh are native to these lakes, it
might be 8 safe conclusion that they will find the conditions in one local-

ity as well for them &8 In another. But there are no facts which support

are-uniform over the lakes.

« We are thus in the position of bringing together under unknown con-
Jitions, two things, bhoth of unknown character; and we expect as & result

to get a third thing, marketable whitefish. Should we not
first determining the vharacteristics of the

object more intelligently by
materials with which w

pursue our

e have to wor]f? 1t wes with this object in view

that the Michigan Fish (lommission in the summer of 1893 established B

scientific laboratory on
from the Detroit hatchery

.

Whitefish are caught in cortain parts of the Jake in con

at the season when whitefish

Lake St. Clair. This lake is readily accessible

are planted.

siderable numbers

in the spawning season, 80 that it is probsble that spawning grounds of
this fish are fonnd along the west shore of the lake near its outlet. In

establishing & lab

#(1) To study carefully
lake. After examining the
the color, transparency and

should include a determination of the kinds

oratory on the lake, the Figh Commission hoped, there-

fore, to aecomplish two things.
and in the broadest possible way the life of the

physical characteristics of the lake, such as

chemistry of the water, a study

of this sort

of animals and plants in the

lake. Hvery species should be sought out, carefully described and figured,
and a specimen of i preserved. Then the habits of sach species ghould be
its enemies and it8 parasites. The numbers of

Jrnown, ite habitat, ita food,
animale and Pl

determined and the variations in these numbers in different
1ake and at different seasons of the year. Such s collection of data would

form & complete pieture of
w2y It was hoped that
by suitably arranged nets,

the biology of the lake.

ants of esch species ina given volume of water should be

parts of the

young whitefish might be captured in the lake
and that it might thue be possible to determine

- the food habits of the young figh, and the other conditions

they are found in mature.
¢« Qhould both these obje
to determine where in the

gle season. No very large
nor has it been possible In
thoroughly work over the

under which

ots be accomplished, we should be in & position

Great Liakes are %0 be found the condifions

favorable to the whitefish fry.”
‘An enterprise of this sorh cannot, of course, be carried ve

body of facts can be collected in 8
the six months since the close of
daba ab hand, so as to get, out of

conclusions which they mey e supposed to yield.
1y therefore preliminaty. TEffective fish culture

 The following report i8
-~ and the regulation of the

fishing industries of the lakes,

ry far in 8 sin-

o short a time,

them all the

must depend
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upon a complete kn.owled . ‘
conditio go of the life of th
edge is ; ?a%lci't (;afn (:;);[;1}&58 o D(lia,intain thﬂte?fféak%oazgqﬁfr: }E_p]]liysical
ful farmer who k men sand of many years " Hei is knowl-
lize them most e nows the value of different sorts of © s the most success-
L ! land h :
tities his seeds s%%?ﬁg: ically, who krows how and o 1 how to ferti-
® be planted, wh where and in what
apparatus his crops sh 3 , who knows when and h oy duan
Fok 10 his stk &p should be gathered, who k ow and with what
: nd in what thy nows what food should
ignorant of the corr . quantllty. The fisherman i uld be
lake—he knows b esponding facts in his o : is almost wholly
. but little, that 3 wn_calling. Of his soil--
him. ho aover w , that it could be fertili is soil--the
» he never plants, while th ; ertilized has not ocou
and ‘without k : e planting that is d 10t _ocourred to
tinuously ;ith%?lvglre;%sa?ﬁtﬂés dE.;m]:tl}llpon which th: I;:efc(i)sr flzlﬁlln I;Z ?g random
with every possible form of d BPS COn-
eadly appara-

tus. Ihe 19!116(]3} fOI a.].]. 11[13 the Onl? Ierﬂedy 18 I be].]EVE unt!a
5 611 d
N 4 1 e

St y p
g
B.nd. extended mvestl a.t'.l(l]l (]f bhe ]Rkes fl'om ever Olnh Of View, It was

with the purpose of ing
earr : very
of Lake 8t. Clair was un)(rll;%a(]){glf uch an investigation that an examination

BQUIPMENT AND METHODS,

A laboratory was 1
Bay which i Y was _C)Cated gt New Baltim .
ness of ]Mr.lz}%ﬁeﬁ? IItI];iiBtem p?]r'n of Lﬂkgléeg. ?J?:irr tbeTh}:'?)id hoih,A]fiChOr
of a large warehouse si eway, the party had th N g e kind.
: : tuated on his pi e use of the second
ing of heavy pape ‘et]B:LI' on his pier. By the useof t story
large and vor r_p v this was transformed int smparary sheath-
e d laborat 0 8 comfortable
bility, were ¥ sy oratory tables, es 1 . room. Four
’ placed at the wi ; especially designed for thei
The spaces on th e windows and accommod or their porta-
e wall were filled wi modated two workers ea
apparatus and two 1 ed with temporary shelving f s each.
the windows was 1ﬂrge tables were provided f ving for books and
: d g la ; or general work. Ato
small aquaria to phe_me rge zine topped table arr. & one of
building. On thw ich running water was suppli anged to hold a dozen
. : plied from a tank ;
large aguaria au 8 1Wharf_\m{:]:xouf; was erected a shed whi ank outside the
the fargest fish cln)fpt]lf d with water from a special which sheltered three
lake could pecial tank. In the i
The laborat 2 could be kept under ob i 86 #quaria
and for use :Vﬁlytgeashsupphed with smail boats.o SFBE;B;EOH- :
the Ben Hur of Detroﬁ-,a‘;?f cc;llefctmg apparatus there w:grz :‘;t@ﬁldcted tripe
roomy cabin and was for oat of about ten tons burden. S all steamer,
A considerable 181 ound to serve every purpose ad n. She has a very
: . bl
and the other collection of pertinent literatu pcae A
i i e g v bur, s wll un, mroscope
the minor apparatus was of the usmal glassware and re niversity o
. ing apparatus included provided by the Fish Commissi agents and of
these thére we od the usual hand nets, tow nots and dr The collect-
form of dee re some forms of nets not in ots snd dredges. Besides
p sea dredge was f in common use. The ordi
over the thick matti pa ound to slip over the hard el e ordinary
usually came u ng of Characes which covers thi 11:.) clay bottom or
An iron band 2pi§mpty'_ In its place was used 15 bottom, so0 that it
hes broad was used a dredge made f
cut along one ed r: ad, '3’ of an inch thick and . 88 ollows:
| A ge into a row of 11 and 4 feet 6 inches 1 i
an inch high. These teet w of triangular teeth each an i o8 long 18
of about 15 degrd se teeth are sharpened and b ach an inch broad and
: : grees with th ont so as to for
into which & e rest of the band, which i form an angle
e g o net may be laged.  Lhe baud is then bort bp the browl side
ral triangle with the teeth incli road side
. . inclined outward.

g
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In each angle is welded a stout ring for the dredge rope, and also an iron
rod 2% feet long which projects at right angles to the plene of the triangle
and from the edge of the band opposite the testh, A flat net of imch mesh
in supended from the triangle and its bottom is lined for about a foot with
cosrEe cotton cloth. The whole net frame has thus the form of a triangu-
Tar prism and when dragged along the botfom always rests upon one gide,
go that the jeeth at the edge of the frame act with great effectivencss in
loosening objects imbedded in the hard clay bottom- This net is modele
from one exhibited among the apparatus of the Plankton Expedition
the German University Hxhibit at the World’s Fair.

Another piece of apparatus of great value 18 the net designed by Prof.
. A. Birge for collecting Cladocera, deseribed in Trens. Wis. Acsd.,
vol. viii, 1891, 1Itis indispensable ou weedy bottoms or ghores.

Tt is well known that the ordinary tow net when - weighted so 88 fo be
used on the bottom pither rans at an wunknown distence from the bottom,
or if it renches the bottom fouls i fills with mud or pand.
We therefore make use of the tow ne 1 four flat iron runners
which are welded to the iron net ring. These runners extend for about 30
inches &t right angles to the plane of the net ring snd are then bent toward

one another and riveted together at & point opposite the conter of the net
ring end three foet from it. Thenet thus hangs withio the frame formed
by the runners and its mouth is heid sbout two inches from the bottom.
This proved an oxcellent device for collecting bottom forms free from weeds
or mud. :

For gusutitative work we used 8 vertical Det which is more fully
Jescribed in another place.

Six persons worked in the lab 15. They

oratory from July 15 to Sept.

were:
. Prof. J. E. Reighard, director; - quantitative work, Crustaces and
vertebrates.

University of Nebraska,

Dr. B B. Ward, agsociate professor of zo6logy,

Tincoln, Neb.; worms. :
~ M. Frank dmith, instructor in zo0logy: University of Yllinois, Cham- .
paign, 113 Protozos and Molluscs. .

Michigan; Tnsecta and Hydrs,chmda.

Br. Robert H. Woleott, Aunn Atbor, 3 i
Mr. H. S. Jennings, assistant in animal morphology, University of Mich-

igan; Rotatoria, SPODEES, and Bryozoa.

Mr. A. J. Pieters, asgigtant in botany, University of Michigan; plants.

Two employds of the Tish Commission, Mr. Dwight Lydell and Mr.

Jemse P. Marks, rendered valuable geryice in -collecting, fishing, and, in

otherwise furthering the interests of the laboratory. ' ‘
‘Hach person had charge of that portion of the subject set opposite his

name. liy and without compensa-

These gentlemen worked enthusisstica
tion, in the interest of science, 8O that whatever results have been reache
are largely due to their unselfish devotion.

In addition to the work which has been done by the laboratory staff,
the following gentlemen have nndertaken to work up the groups get oppo-
gite the names.

Dr. B. Blanchard, Paris, France; the lesches.

Dr. E. A. Birge, University of Wisconsin; the

Dr. G. Bisen, San Pranecisco; the Oligochasta:

Prot. C. Dwight Marsh, Ripon, Wis.; the Copepoda.

Cladocera.
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Dr. W. M. Woodworth, Harvarg University, Cambridge, Mass.; the
planarians. ‘ -

Mr. Bryuant Walker, Detroit, has identified most of the Molluscs,

Aid has also been received in the identification of the Characex from
Dr. T. F. Allen of New York City, and in the Desmidaces and wnicellylar
alge from Mr. L. N. Jobnson of the botanical department of the Univers.
ity of Michigan, 2

he first six weeks were spent in qualitative work, that i in making a
list of the animals and plants of the lake, in noting their habits and the way
in which they were associated, and in preserving specimens, drawings and
records of observations, Every morning and frequently apain in the after.
noon a man was gent out into the bay with the différent sorts of nets,
With the tow nets were obtained the smaller animals and plants’ floating
in the water, af the surface, in mid-water, and near the bottom. The forms
attached to the bottom or concealed among the water plants were collected
by means of the toothed dredge and the Birge net. Collections were also
made near the shore with the same apparatus. All the materials were
brought to the leboratory and were ready for examination upon the arrival
of the laboratory force, Fach worker then sorted out from the eollection
the materials belonging to him. This method of working wags kept up
until it was felt that ail the inhkabitants of the lake, except possibly a few
rare or oceasional ones had become familiar, The living specimens wers
studied in all cases and material was proserved for future study. Final
identifications were attempted only in the cases where the original litera.

‘ture in the laboratory was ample for the purpose.
At the same time that collections were being made of the smaller inhabit-

“ants of the lake, gill nets were set for the capture of fish, while other fgh

wers purchased from the fyke-net fishermen who landed their cafch every
day at the laboratory dock. The stomachs of several hundred of thess
fish were examined and the contents preserved with the purpose of deter.
mining the food habits of the fish. At the same time the fish were system-
atically searched for parasites and many important biological data were

collected concerning these forms, A mope detailed report on them ig in _

‘preparation by Dr, Ward, :

1 order to keep a continuous and systematic record of the material exam.
ined, use was made of blank forms in which each person entered the species
observed by him. Thege blanks are of two sorts, one intended to give the

more important dats concerning the individual animals and plants, and the

" other intended to show how these animals and plants are associated together

under different conditions, The following 18 a sample of what may be
called the individual blank:

R.
BIOLOGICAL EXAMINATION OF LAKE ST. CLAI

x O.F 2.

Locality }Mﬁmf

Habitat
PELAGIC

L!TTQRAL..._....H.....,.m....."............

BoTTOoM y‘ OO LU 0. V. cof NNOIL Y e
Food dd ] | -
Abundance  “EATERLALD s g

_ Breeding
Habits

f?fé;’ateau_?,, /f‘j Hour7/M signt. K LANEAs.

is b i s
his blank gives the resul
sirglelssspeciea of Sida, the name o

i i ag o t
Wheg::; l;vg;“:r?:c{gefgf ?tn EBngz sorting out all the cards referring
new

1 ooies, one has &t hand in condensed form all the facts recorded con-
gle sp '

tions of a single day on a
o ft}:v}:hi(:}]le}‘)v;ears at the top of the card.

i t circumstances a
bserved under differen o8 @

Pab - 1
 Phes 1{:,.1 nks did not take the place of note bqokei; bugr;eii Omia.mt merely
o gt and sy oot il Iyl so ke
f'.[_‘ine Ogggiéfg;ﬁ“? ¢ t'.)[ltainzl;kamrzgdiﬁcation of a form uged at Mr. Agassiz's
of itap .

Newport ldboratory.
2
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BIOLOGICAL EXAMINATION OF LAKE ST. CLATR. 1

The blank given enumerates only a part of the haul of that number and
date: but forty-four out of seventy-six entries recorded in the original
have been reproduced here. Without being selected to present an average
of the hauls, it is still a fair sample of the record. The numbers appende
fo the name of & genus refer to the note-book of the investigator who made
the record and mark a species which is either new or not yet identified.

Blanks of this form were passed ifrom ome worker to another and each
person entered in them the forms which he had found as teken in a certain
et at & certain time and in a certain location. The blanks thus serve to
show the way in which the forms are associated together and their relative
numbers under different conditions at different times. To properly
one of these blanks was usually the work of six observers for the greater
part of a day. .

For the records of parasites there wag a third form of blank designed
by Dr. Ward, and shown in the report on the parasites, contsined in the
appendix. 1t is intended to bring together certain data concerning the
anima) infected and the numbers and kinds of parasites.

‘A similar Tecord was kept of the contents of the fish stomachs, but no
special blank was used for this purpose. 1t is Gesirable to use a blank for
this also. :

Detailed reports are now in preparation by the various members of the
laboratory staff and by others who have undertaken to work up gpecial
gubjects.  The report on the plants and that on the Rotatoria have been
published as Bulletins of the Michigan Fish Commission. Other reports
of similar scope will be published as soon as completed. Some which are
briefer or preliminary in character are appended to this paper.

STATEMENT OF RESULTS.

Lake St. Clair stretches from 42° 18’ to 42° 42’ north 1atitude and from
89° 25’ to 82° 55° west longitude and lies at an elevation of about 580 feot
above the sea. It has roughly the form (see map at end of report) of an
equilateral triangle with rounded angles. Each side of the triangle,
measured in & straight line, is from twenty-five to thirty miltes. The south-
ern and shortest side of the triangle is nearly straight and runs east an
west. TFrom ite western end the western side inclines toward the east as
it oxtends northward. It is broken at about the junction of s northern
and middle thirds by the projecting delta of the Clinton rivet. The
third. side of the triangle looks toward the northeast. In the middle
of this northeastern shore the lake receives the waters of the St. Clair
river which carries the overflow of the three upper lakes. Ab its entrapce

into Lake St, Clair the river breaks up into several channels, each of which
again divides once or twice so that the water of the river enters the lake
through nine well-defined mouths of varying sizes. These mouths are scat-
tered For a distance of twenty miles along the northeast shore and discharge
their waters into the lake at & considerable velocity. Between the channels
which diverge from the main river to these mouths, is swampy ghifting
ground, which forms an enormous delta overgrown with rushes and covered
usually by a foot or more of water. These are the celebrated St. “Clair
Flate.. The banks of the channels only are usually formed of moderately
firm ground and if is upon them that numerous summer residences an

hotels have been built. By the projecting delta of ‘the Clinton river and
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that of the 8t. Clair river the northwest corner of the lake is pa,rﬂy iso-

lated to form Anchor Bay.

The lake has an area of 410 square miles (Schermerhorn 87). The shore
line of the whole lake measured on the government chart, is about 187
miles. Of this the shore line of the delta’ of the St. Olair river contri-
butes 104 miles, while that of the remainder of the lake contributes but 83
miles, Seligo (90) has expressed the absolute shore development of
lakes by dividing the length of the shore line by the sguars root of the
surface.  The absolute shore development of ILake St Clair is thus
187 + 4410 = 9.23. Seligo further expresses the relative shore development

by using the circle as amnit. The sbsolute shore development of a circular
Zar

lake is V5o Wwhich, in case 1 = 1, is 8.54, The relative shore develop-
ment of Lake St. Olair is thus 9.93 =~ 3.54 or 2.607. The greater part of
the shore line is that belonging to the delta of the St. Clair river. If this
gtreteh of delta shore were replaced by a portion of shore such aa extends
from Milk River Point to New Baltimore, the total shore line of the lake
would be but 109 miles. The absolute ghore development reckoned on the
basis of a shore line of 109 miles is 5.38 while the relative shore develop-
ment becomes 1.519, ‘ '

The water poured into the lake at the rate of 225,000 cubic foet per second
through the many mouths of the St. Clair river, converges to the south-
wesh corner of the lake, whence it fows toward the west throngh the
Detroit river. There is thus produced & current in nearly all parts of the
lake. In most places this current is slight; but near the mouths of chan.
nels it reaches a very considerable velocity.

The shors of the deltas of the 8t. Claix and Clinton rivers and of the

many smaller.deltas which oceur about the shore of the luke at the mouths
of smaller streams, are of course low and marshy and formed of & charac-
teristic spongy loam. The remainder of the shore is formed by a bluff of
clay (the sea cliff) which contrins a considerable admixture of sand or gravel,
The sen cliff varies in height from 2 or 8 to 15 or 20 feet. Itis being contin-
ually eroded by the action of the waves so that it is customary tosprotect
it by sea walls or by a covering of brushwood. The erosion washes awey
the fine clay composing the cliff. This clay iz carried by eurrents and
waves into the deeper water where it is sither deposited on the bottom or
removed by the current. The coarser particles of sand and gravel which
are mixed with the clay are deposited along the shore. and help to form
little stretches of sandy or gravelly beach. The bottom of the lake is
composed of fine blue clay—like that of the shore. The clay has been
washed out of the superficial layer of the bottom by the long continued
action of the waves and currents so that there is left nearly everywhere a

- stratum of fine sand or gravel which separates the clay of the bottom from
the overlying water. This stratum is not usually more than one or two
inches thick, and is often composed of particles of such fineness as to
warrant its populer name of mud. A microscopical examination has not
revealed in it any organic remains,

In most lakes the particles eroded from the shore: by the action of the
waves are deposited nesr the shore in the form of a terrace, called by
geologists the *lake terrace.” The lake terrace is a, nearly level zone of
the lake bottom which extends on all sides from the shore for & consider-

1Tha delts varies greatly in extent and form of itg shore according to tha stage of the water. The

::}l:'anaurlementa ars thevefora only approxzimate. They ara carried directly across the motths of the
chennels, .

able distance toward

- terrace. Passing fro
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& the center of the lake. At its lake?fﬁg 1311‘51& l‘fllille
lopes sharply to the bottom of the central 1%:ﬁ:y.rtt eorra.ce o o

‘_rerra.%el':s ﬁich ia kpown as the lakeward slope of 'i forzac e
e e Wformed by the erosive action of the wa.vexla_ EE IBLar ;; sod of sancy
terracle IS‘d fine loam or clay washed from the sea ¢ t1 o t;i Ao e
S arse art 1. on account of their weight, are deposite %E e o e the
rave) gragegnd are carried out to some distance from ed mar,g e ging
o) o, he mud and clay are carried to the lakewar Jmate O e
finest sand, the m m the shore to the lakeward slop; of tt_e ] 1flrly e, the
of successive particles of contin -
ishi z6. In lakes of this sort the water covering ;b:_l olgxi}:eo%e?}‘f‘:ier-
1Bh111{g iy d of nearly uniform depth. On the lakegarf Slopo o e of
?‘Eg'e (%Eeavﬁater deepens abruptly,f ﬂad afaﬁgetlﬁgocisgt :r éradually deepem?i

i : enter o e nal e
e hi?p?tsogzagesﬁahgegtﬁ near the center of the hike. This is exprel
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latter is found to be made up

The depth of the water,
he shore to the centrﬁl afglgflzlllig
lake. ©@ver this central area, Svhich is perhaps a fifth of the w
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the lake. It has not that remarkabl
‘ e transparency that i
g:tfgﬁs ofT tii:le northern lakes. This is to bé) m:cou:y;l’uasdfl fg?agt;cii:f; lfn?': the
de 5 t ;vavese ;P]?;E;v;tviv;ter near sb;;org i; always much roiled even by ;%:‘19
e , tly on account of the fine particles of clay i .pen.
sion, A zone of this roiled water extend 2 pe & quatter ot m
0 ! i 8 for perh
;:;1111:! from the shore and disappears only in very qll;ieli: ;Egtﬁeg u&gze';bolf)la
o eé'ge ;g;}gl;:&aéthele[‘tgmib%ttfmlis affected by the wave action in :VEI};
. o i
no’]?}}l)pgrtunitytto e tvI:is(.J o lake would then be roiled. We had
‘he temperature of the water in September varied f ° °
{Effe ;{?t’i& bb;floﬁc}a Itllclle;'ﬁa\fas; E]?t little difference bt=.:twel;aonj.Jl t]k-g ;gﬁ:?;}erg
enfekwas nc%t thom and | 1“0? ¢ fop. In the deepest water this differ-
now of no chemical analysis of the lak
The salient physical characters of L St Ot
1 ske St, Clair : 1
g%::z:zs;) ;?;e gareat rshg,zllowniss, ihe lack of t?’anspafgftcy Ezeth%mg;?:ﬁetgfe'
rrace, the conirast between th ; y
shore of the lake and that of the remainger ifs?if: Eza%ge on the mortheast

. THE FAUNA AND FLORA OF THE LAKE.

The first six weeks of our sta; ' ‘
: ¥ on the lake were spent i
181313&1}{19 ; 11}'emrd of the animals and plants occurringp in i]i? :Edait)emghto
indicataé iv i&; :v;zspgsglble f_orﬁcarning them. The followiué summagy wiaﬁ
as accomplished in this direction. For a full i i
i?isﬁgagh%i:ﬁré%ﬁmﬂzpRendlcea_ to this report and the lllulf;tid;:cggail;ﬁg
vi(;.;.}al o ission, which deal more exhaustively with the indi-
Tants: The plants of a lake ma ivi
I ¥ be roughly-divided into £ A
g;)ictélz larg:lﬁ plants which grow near the sgore in shlaﬁlgww;aﬁainzﬁfi
B pg'::;is vgh]iaccﬁt::-g ;ﬁ]’lwatirf; oﬁ glodera.te‘depth, and {2) the micro-
seopic plants, which or atteched fto the larger plants or float free in
he . pen water in the middle of a lake wh
vigible to the naked eye, all vegetati B apaens M ata are
nevertheless contains gr,eat nugber;c);lf e iy ol el water
! 3 g 1 minute floating al
) Zggg::gr;g bgrne by it is equal in amount to that grog;viaﬁg 32;18(;. zlllait*stellle
enumemteeglai Sv;:h é Srggggﬁ ?)(i)f)i\{[ T_]lzl)(_a ?lants li)_cc}:tu-ring in Lake St. Clair a.rg
grumerated in the repo Mr. Pieters, which has been published as Bul-
0. 2 of gan Fish Commission. (Al & the mi i
plants I desire to call particular attenti . e i
B athrocgaits: covuminten o attention to the oceurrence in quantity of
;i : , a8 reported by Mr. Pietors.) The list i
ll)?fnﬁ:ﬁ%ho‘fg ;}::c}i; }326 mi:? IﬁliCI‘OBGOpiG. Mr, Pieters) pointes 1;1613; ltllllc;.li? ?fz
‘ e shallow water along the sh in’
g‘:gnmaike% hizones, each characterized by thagpresencgrzfagsr?;?nﬁz‘ie:;
Jwin 4%5 . ?n thz ig:;flxllc(z)ef v(;g . ; tﬁgrzce and thei consegquent very ggraduai
: ] . hese zones overlap or pass into
ore gradually than ie the cage in lakes with e mother
& well defined
g'rll“g;av &ogggp%fa etclllenia(.)kil, w}.lfergx}fler examined, was foum;.1 go lt)zrgcl)?:red by
; stly o ara. The Chara encroach
geb gftplantfs 1;v]\;l'}:uch borders the shore, It is probable trlcl’:;:} if? 3&1‘;(1; Ocrcl)vglk'z
om of the whole lake. In most parts of the lake the plants com-

sing thi .
OVEE i5 bed of Charae sre as numerous &8 those in a thrifty field of
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At least three factors influence the abundance of plante in a lake:
. The amount of matter in solution in the water. Justas the product-
ive capacity of a field s dependent on the richness of its soil, so is the

productive capacity of & lake dependent on the richness of its water, that -

is, npon the amount of material in solution in the water and suitable for
the nourishment of water plants. The microscopic plants are wholly
dependent on this materizl for their food supply, while even those plants
that are rooted to the bottom are largely, but in different degrees, depen-
dent on the same source of food. The food material is brought into the
1ake by the action of the waves in eroding its shore, by the streams which
drain ite basin, by foods, winds and rains. Tt consists in part of sub-

- stances washed from the soil or gir aud in part of dead animals and plants,
or fragments of them. A parf of it reaches the lake in solution, while

snother part is in suspension. The part in suspension seitles to the bot-
tom of the lake and there, if organic, it slowly decays and its products pass
into solution. Its amount is dependent on the extent of the drainage
basin of the lake and upon the richness of the goil of this basin. Ttisalso
dependent on the length of the shore line of the lake, since the longer
shore line presents more material to the erosive action of the waves. Thus:
the supply of plant nutrition in 2 lake is continually added to from -with-
out. It is also continually lost through the outlet of the lake, so that the
smount of it in the lake remains constant. The amount of this material in
the water of Lake St. Clair has not, to the knowledge of the writer, been
determined by chemical analysis. Susta (87) has found it possible, and
profitable, to increase the yield of plants in fish ponds by manuring and
otherwise fertilizing the pond. He was thus enabled to largely increase
the yield of fish in his ponds. : )

9" The yield of the larger plants in a lake is dependent on the amount

of shallow water. 1t is only in such shallow water as occurs on the lake -

terrace that these plants find soil for attachment and sufficient light. A
great relative shore development (Seligo "90) such as we find on the north-
east shore of Lake St Clair, therefore furnishes & large yield of water
plants, while the glight shore development of the rest of the lake is unfa-
Jorable. The absence of & terrace is also unfavorable. Although there is
10 terrace in Liake St. Clair, yet the shallowness of the whole lake com-
pensates for this, since it gives an opportunity for & more extended growth
of Charea than could find place on the lekeward border of a narrow terrace.

3. The transparency of the water. Aquatic plants, like others, are
dependent on the light for their growth, If the water is transparent ro
that it sdmits the light to considerable depth, such plants as. the Charas
which grow upon the bottom are able to exist in desper water and thus to
cover a larger area of the lake bottom. The minute floating plants are

also able to exist at greater depthe and consequently in_greater numbers

over the whole lake, The turbidity of the water of Liake 8¢, Clair,due to the
fine goil of the shore and bottom, is thus & factor unfavorable to the growth
of aquatic plants. Thisis, however, compeneated for, as already pointed out,
by the unususl shallowness of the lake—which permits light to reach all

" parts of the bottom in sufficient amouns o support an abundant growth of

Chara.
We find, then, that the greater development of the northwest shore along

" the delta of the St. Clair river gives gupport to an abundant littoral vege-

tation, while the lesser shore development of the remainder of the lake
yields support to a very geanty littoral vegetation. The shallowness of

s
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the lake favors the botfom vegetation and results in an abundant bed ofl' |

Chara, while the turbidity of the water is o i igti
y i ! ne element in 3
develog)ment of the minute floating plants. It would seem tor iﬁ?ttll;ls%; E]I;Z
%ﬁea{. evelopment of the bottom vegetation more than compensates for
a1§n§0$u§§vﬂgp{-ﬁenth°f mm%;cbe %ogting plants and of littoral plants
e shore. ¢ total yield of the lake < X
:F}:erefore probably greater than would be the cgse n a cge;gerpﬁﬁs ;;‘
mZns;famfts;ﬁ; elt‘aintlg morg trgonsgm]a;rent water and greater shorve develop
. uld be understood, i 1 0
result of any aceurate meaaurémestv;.e ver, that this siafement 18 mot the

The Ani : - . .
found in ]‘élllgl?a}ﬁé. Representativés of the following groups of animals are

:(Ej’rotozoa. ’
celenterate (Sponges, Hydroids).
Turbellaria ( Non-parasitie, fresh water, flat worms).

Trematod .
Costodes o8 }Parasﬂnc flat worms.

Nematodes (Thread wor X iti
Hi}‘udinei ((L oy ms, some free, others parasitie).
Oligachamte (Earth worms and related forms).

Bryozoa (“Moss” animals).

Rotatoria (“Wheel” animalcules),

Crustaces.

i&}f:;;;::‘. {Hydrachnidee or Wgter mites and Oribatidae),
Mollusea {Snails end mussels).

Vertebrata (Birds, turtles, Amphibia and fishes).

The following summaries indicate briefty what ie known with regard to -

each group. A report on the Rotatoria has b i i
1p. )  Rotat as been isgued as Bulietin No.
gg ﬁhe_ chéugan Fish Commission. Reports on. other groups are ;;pegteg
o issned as eoon a8 ready. Preliminary reports and sach others as are

pot sufficiently extended to warrant thei icati i
O i this papon rant their publication as separate bulletins,

1. The Protozea: From the notes of Mr. F Smi
) i F . Frank Smith, whi :

appended éo this report, it appears that he recorded a.ltogetheé ?hi;?;];f-ta;g
ggec]ea:.t N f these, ten were taken at & distance from the shore at the sur-
fa (i% v&l t&. tow net. 9ix were taken in the same localities at the bottom
: i %how net and dredge. Of these six, four were found also at the sur-
ace 1?0. ]ait bu_t two species were at or on the bottom which do not also
;)_cclhl at 1113 e surface. . Of these two, one, & Tarticella, ie o fixed form. Prac-
ngrey.dt; ezr%fo;e, the %rotozoa.u fauna of the bottom at a distance from

10 8 not present any 8 eoies, with ~th i .

. gw%afs;: ]‘;vh;ch do not ccour a};soit the fop. o excoption of Amphilepfus
- o ten species oveurring at the surface—the Difftugie globul

i)oolﬁf n;'eg%)lgzlﬁ ?leuapp;renht}yhbelolnged at the 'surfélz}e 'gs mgughuag 9;31;: \:}3:

. ella, of which only empty shells occurred h
haps, to be excluded from the list. Aefi e e ors
. hrys was not found h

than at the surface. The Vorticella :r;.g K ome (pas.
; i A 3 d attached to other f -
:;vely %énnetlc) while the Stentor was doubtless a wa.ndgref ];f‘roz:mt?m( Eﬁz-
Om. we exclude Arcella, Actinophrys, and Stentor, there are left seven
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speeies which are andoubtedly pelagic in this lake in midsummer, and it
is possible that Actinophrys should be added to this class.
The list of Protozoa ocourring in the surface and bottom collections is
doubtiess nearly or quite complete, since the obeervations were many times
repeated without revealing additional forms. During July and August
Zacharias, (94) records 13 forms as pelagic in Plouer See. Of these,
five, (2 specles W Dinobryon, Peridinium, Ceratium, Codonella) are the
same species observed by Zacharins or closely related. The other species
observed by Zacharias were not reported from Liake St. Clair. Thus, evi-
dently the number of pelagic (Limmetic) species in Dake St. Clatr af this
season iz relatively small, As this is the season at which this portion of
the pelagic fauna roaches ite highest development in_Floner See, it is not
likely thet a greater number of species occurs in Lake St Clair abany
other season.

In addition to the twelve species thus occurring twenty specios are
reported from shallow water among alge. Further observation woul

doubtless have greatly extended this list.

2. (elenterata:

a. The Spomges: A frosh water sponge (the gpecies could not be
determined owing to the absence of gomwmules) 0CCMY3 frequently
attached to the floating logs within the “ boom” of the store mill at New
Baltimore. Sponges ﬁ: species of Ephydatia) attached to the bottom
were also occasionally broughtup in gonsiderable quantities by the dredge.
They do not oceur ugually nor abundantly on the lake bottom.

b, Hydras: Both Hydra wviridis and Hydra grisea are reported
commonly attached to the vegetation and were not infrequently taken in
tow net, where their presence Was no doubt nccidental.

3, Worms:

‘a. Turbellaria { non-parasitic flat worms): The collection of these
worms is now belng studied by Dr. Woodworth, but no detailed report can
be given at this time. :

». Nemathelminthes {thread worms, hair snakes, Acanthocephala):
Tree nematodes were frequently encountered, but the gpecies remain o he

identified. The parasiti Nemathelminthes are mentioned in Appendix IIL

¢, Hirudinei (lLeeches): Twelve vials have been gent to Dr. B.
Blanchard for identification, but hig report hes not yeb reached me.

d. Oligochaeta (Barthworms and related forms): These have been sent
o Dr. Gustav Eisen, but his final report is not yet received. He reports
in a preliminary way «g or 9 species principally belonging to purely fresh

water forme” It is safe to say that most of these species are new to
geience.” )

e, Parasitic Worms (Nematodes, Trematodes, Cestodes): For an
account of these, and for further details concerning the other worms, see
Appendix IIT on the worms.

3
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The Rotatoria: One hundred and ten species of the Rotatoria. havé

been identified from Lake St. Clair, Twenty may be distinguished as

pelagic (or limnetic), the rest as littoral or bottom forms. As compared

with the list of eighteen pelagic species given by Zacharias (94) ten. ..

pelagic forms are found both here and in Pléner See; ten gpecies found in

Liake St. Clair are not reported from the European lake, while eight of - s

the species listed by Zacharias have not been observed here. )
In addition to the pelagic forms ninety species of distinctively littoral
or bottom Rotatoria have been observed in Linke St. Clair. Zacharias;(94)

reports in Ploner See but twenty-four in addition to the pelagic forms.

Probably the littoral Rotatoria of that lake have not been specially

investigated.

Five species from Lake St. Clair bave been described as new to science.
. A complete list of the Rotatoria observed in Lake St Clair and in some

of the inland lskes of Michigan, with more extended notes as to distribu- -

tion and other biological data, as well as deseriptions of the new forms, is
given in the special report on the Rotatoria (Bulletin of the Michigan
Jish Commission No. 3). :

g. DBryozoa: A single species was found in small quantities on the
aguatic plants in Anchor Bay, We did not find any Bryozoan occurring
in great masses.

4. Crustacea: The Crustacen of the lake belong, as elsewhere in fresh
water, to the proups Cladocers, Ostrdcods, Copepoda, Amphipoda, Isopods,
and Astacidee. Those belonging to the first three groups are minute and
serve largely as food for young fish (Forbes). Those of the last three
groups are larger forms living on the bottom and among the plants and

entering to & considerable extent (especially the crayfish) info the food
of adult fishes.

a. Cladoecera: In an appendix to this paper is given a report on the
Oladocera by Prof. E. A. Birge. From this I extract the following:
«Pwenty-two species are represented in the collection. This probably
includes all the pelagic and bottom forms present at this season, but doubt-
" less more exiended collections in the littoral vegetation and on the delta

of the St. Clair river would greatly extend the list of littoral forms.” Ney-
ertheless the list conteins two more species than reported by Zach-
arias (94} from Ploner See. The lake is characterized by the sgbundance
of Sida. crystalling and. Monospilus tenuirestris and by the constant pres-
ence of Bosmina longispina and the. absence of all other species of Bos-
" ming. I wish to call particular attention to the almost constant presence
of Chydorus sphaericus O. F. M. in the material taken in the vertical net.
This species which is thus pelagic throughout the lake is represented by
individuals which are smaller than usual but otherwise not peculiar.

b. Copepoda: The collection of Copepoda is in the hands of Prof. C.
Dwight Marsh, who is at work upon a report which will be published as &
bulletin of the Michigan Figh Commission. He sends me the following

list of species found in our collection from Lake 8t. Clair, the Detroit
river and Lake Krie.
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From Lake St. Clair:

1 iould olops brevispinosus Herrick,
ij‘}‘tomus s.:ic:ilflsastft;%ﬂl?f:rah. % el pulchle)llus Koch.
« manutus Lillj. « Parous Ht_arimk.
“ oregonensts Lill]. " atle:jdHer51c .
HEpischura lacustris Forbes.’ albidus Jur.

L sattlis Herrick.
Ta maerurus Sare. Juw ;
imnocalanis ma “ serrulaius Pischer.

i bicolor Sars.
From the Detroit river:

! s sicilis Forbes.
‘ Dza;[?‘tom ‘Ashlandi Marsh.
i manutus Lillj.
Limnocalanus macrurus Sars.
Cyclops brevispinosus Herrick.
Ciyolops pulchellus Eoch.

From Lake Brie:

Diaptomus oregonensis Lillj.
Epi}sjchura lacustris Forbes.
Cyclops brevispinosus Herrick.
« Leuckarti Sars.
Fluviotihis Herrick.

Thus the preliminary examination shows in Lake St. Clair fifteen species

of free swimming Copepoda. "Among these the Cyclops ater of Herrickis

i i tor. The spe-
. It oceurs in considerable nnmbers on the bot
ﬁioet; zzgﬂilgsufﬁciently descrige% by Herrui:l,; and 11:111?501}1)%&1‘3% rtha Knax;v)ﬁl:ﬁgg
of the writer, been recorded by any su gequent | - detatled
ipti d by the writer from living specimens Wi app
%egf;g?r??:h%r?g&?comying report of Prof, Marsh. One interesting fact con-

i i i . color, form, size and move- -
cerning this species may here be recorded. In color, y

i f the water mites}
4 ologely resombles & species of Arrenurus (one of th :
ﬁﬁ;%tivﬁigfsig% constantly associated. This regemblance is §o closgb’riha;
it requires long practice to distinguish the two forms. This is possibly
“ tive mimiery.” .
cESTeooifheIgf(;zzcnlgree livingyGopepoda. nmssl,'(::lj ;1b_e added two gthéa;'r ;p;{::i‘lgf
1. A species of Ergasilus. is semiparasitic -
gﬁn%f; Iflgund free ipn the bottom tow, but never attached. It appears t0

Pe u new species. 2. A paresitic form probably one of the Lernmopoda, &

i ; v, ‘There are
8i men of which was found attached to Actpenser. !
T:’:E:ge;l?'ezggggd seventeen species of Copepoda. 'The Pléner See lisk con-
tains thirteen.

i lake among the
tracoda ocour in abundance over the whole x|
plghts’l;l;etges b;::tom and shore. The species have nob beeen determined.

i i ted by numer-
Amphipoda (fresh water -shrimps) are represen
aucsl.iug.lw}fduals%n ’Phe veggetation of the ghore and bottom. The}a1 well ]ink())w?l
Tyalella dentafa Smith ocours everywhere. The collection a: not bee
rstgdied 50 that it is not known whether other species are present.
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¢. The Isopoda are represented by large numbets of the genué Asellus
which occur in the vegetation of bottom and shore. The species has not
‘been determined. 'There may be several species or even genera.

7 The Astacid® (crayfishes) are very abundant in certain parts of the
lake in the neighborhood of the St. Clair Flats. We did not take them

elsewhers, though the stomachs of fish taken in other parts of the lake often

contained very many of them, We found only Cambarus propinquus
GHirard, though other species may be present in the lake. It forms an
important element of the food of certain species of fish (e. g. Amia). A
new species of Distoma (D). opacum) encysted in this crayfish has been

recently described by Dr. Ward in the Proceedings of the American Micro- .

scopical Society, 1893, where some points in its life history are also given.

—

5. Mydrachnidse: The water mites of the lake are being worked up by
Dr. R. H. Wolcott, and it is intended to issue & special report upon them.
A very brief gummary of the facts collected concerning the members of
thig group is given in Appendix IV. From this it appears that eighteen
genera containing thirty-six species have been recognized, of which prob-
ably three genera and = score of species are hitherto undescribed. The
gpecies are widely distributed over the lake.  In addition to the water
mites proper, Dr. Woleott records the presence of a species of horny
mites (family Oribatide). '

6. Insecta: An account of these is given in Appendix IV. The list
shows seventy-two species, but as these (most of them immature forms)
can be jdentified only by rearing them, they have remained for the most
part undetermined, The number of individuals in the lake is very great,
owing doubtless to the broad expanse of bottom vegetation, and they form
s most important element of the food of the fishes.

»

7. Mollusea: Snails are abundant on the vegetation of the bottom and
shorse, while mussels probably occur over nearly the whole lake botfom.
Appendiz I contains a list of the species and should be consulted for
details. The identifications are most of them due to the kindness of Mr.
Bryant Walker, of Detroit. From this it appears that twenty-three species
of (Gaptropoda (snails} ocenr. It is not likely that any have been over-
locked. They form an important element of the food of fishes. Of the
Lamellibranchs (mussels) twenty-two species are reported—fifteen of the
ienua Unio, two of Margariting, three of Anodonia, and two of Sphaerium.

fthough spread over a large ares of the lake bottom, these forms are much
more abundant in certain localities then in others. The Sphaeria sre
pmall, and important as fish food. The other Lamellibranchs are large,
protected by a heavy shell' and have the habit of living partly imbedded
in the bottom. They do not thersfore in their mature condition appear to
possess any importance as fish food. In their immature condition they
may enter into the food of fishes, but I do not know that this has been
observed. Our list thus contains forty-five Mollusca. The Ploner See
ligt, already so often quoted, contains twenty-one. Owing to the often
ill-defined limits of our species of Mollusca, the number of them contained
in any collection necessarily varies with the point of view und experience
of the specialist to whom they are submitted. Personal knowledge of Mr.
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] i bably nat
! thods enables the writer to say that he has pro .
jg:ggiri:edﬁzo (znsny species, he i8 rather more likely to have recognizé

too few.

lake. Two or three

. tebrata: Many gulls and terns fraquent the
spgcie»aVr (gfl surtles are also present—Chelydra serpentina (1), O'h:qysemz;_y]s1
marginata (Ag y—but turtles are not abundani and were ngvert E&en E:‘»lt
deep water nor taken in the gilltnets. fl\{inylhi;ogshalzo f%c&uiﬁe wlalole.

i d other similar portions o e lake ghore. whole,
Es:%;stel?tiif; s};)orgrdevelopmgnt is ot favorable to either Amphibia or
o in lak The names are’

ho following epecies of fish were faken in the lake. ( !
frgjm?Togd;n’s Dtglagual of the Vertebrata, 5th Edition, 1890):

Acipenser rubicundus Lie Sueur, Lake sturgeon.
Amia calen L., dog fish. o
Lepidosteus osseus (L.) Ag., Gar pike.
Ambloplites rupestris (Raf.), Rock bass.
"Ameiurus natalis {Le Sueur), Yellow cat.
Tolalurus punctatus (Raf.), White cat.
Aplodinotus grunniens (Raf.), Sheepshead.
Catostomus feres { Miteh, ), Common sucker.
Momostoma aureolum (Lo Suear), Lake red horse.
Qyprinus carpio L., Carp (introduced).
Bsox lucius L, Pike.
Esox masguinongy (Miteh.), Muskallunge.
Hiodon tergisus LBEI;QI:ZB?, Mo;n eye.d
s ‘gibbosus (1), Pumpkin seed.
‘lrllﬁ{s)g%fegus dolonfieu {Lacép.), Smali-mouthed black bass.
Perco flovescens (Miteh. ), Yellow perch. -
. Rocous chrysops {Raf.), White bass, )
Stizostedion canadense (. H. Smith), Sauger.
Stimostedion vitrewm { Mitch.), Wall-eyed pike.

i i i loast two
nineteen eapily recognized species must be added at
spg“coi;sh gieminnowa not )yet determined and a spmall Telensté p:ﬁblib;l{ t:nnl
Etheostoma, found feeding voraciously on the Crustaces g ‘ 1e~ tom
vegetation. The whitefish, Coregonus oclupeiformis (Miteh.), also 611-3] ers
the lake in November, Thers are thus at least twenty-two species (th1t

i ineteen Teleosts) in the lake in the summer and one more in
(lézgg;g&ar]il—%wenty-thrée species in sll.  We found no fish eggs, prabably

i i face tow &

i ihe time of year. We found frequently in the sur 0

:gzirlllg;gd very delicateylarva of s bony fish—but were unable to rear it or

‘ ine the species. . . o

o r_%ﬁtserg:)ﬁ?mts 01'31' 113 fish stomachs belonging to sixteen s;;ecfslﬂzﬁ

collected and are undergoing examination. It is sxpected thﬂA- a ﬁl otin

will be issued on this subject when the work is completed. co 23

of 901 stomachs from [shes of the inland lakes is also beln% exa.m? .
A pummary of the animals and plants of the lake is therelore as o :
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1, Praxrs.
Phanerogams.. ... ___._._. '
ERamETOgBMS. - .-~ --- - y

Algzm (exclusive of Diat i
B T fome1d iastoms and Desmids)

D oMo
Pesmids. o e 64-106 —— 158
I1I. ANIMALS,
Protozoa_ . ... ______ -
Coelentera_ ________.__. T 3'2
Turbellaria, at least_. ... R 5 g
%emertini ____________________________________ _1
rematoda, probably.______ I
Cestode, probably__jj_'___-__._:_::: --------------- g(ﬁ)
Nemathelminthes, probably. T 20
H:_rudmei, probably___________ T 10
Oligochets, probably ... ... 8
BUYOTOR - e e oo oo oL
Rotatoria ... ___. ________::_:::-. ________________ 11%
{ Cladacers.___. LT 22
Gopepoda_mu_--_-_______--___:: 17
. Crustaces Ostrﬂ'c.o da..... i e 1
Amphipoda. - . _______ 1
IAsopoda ______________________ 1
stacidis_ ...
Acarina________. ?1_ _a?_ T -4
Tnsectn ... .o T H
Mollusea ... I Zg
Vertebrata (fishes)- .- . o ....... 23 — 465
623

A mere catalogue of the animals and ‘

; 1 e of plants of the lake, such j
"gzig ni;:i]}’ iﬁtgg's‘tna nl&seif of great ir;terest. Buch & colle;,io?ls 3)1fB Sfi‘é?g
] ot of value in go far as it has a meaning. T -

ﬁaﬁiﬁl}lﬁgﬂi P;S:et?fu; hgeroup o(f1 a.n;mtalah or plants comes to be inugthe lgk%ngg;'

x > re, and what changes are produced in it by th inte
action between it and its surroundi th 5 AL AR

T o b s ings—these are the things of inferest.

] d g any fish is to be able to act intelli 1

in any matter concerning that fish; i TN
' an%‘ Y fkilsk eve%ry chancegof Ea, ilﬁrse., not to know them is to act in the dark

or the most part these things are still to be learned, but i
I it h

E)o::]; iv;c;r;gi ;ﬂ:;lge btgt vx;laket}ilere a so]mew(imil: broad statement ofai?h?aeemzl?a.c-l

. tween the animals an ants in guch a lake as St. Clai
In the first place it is to be said that llpt ‘ e

he plants draw thei i
ment from the water. The foati 5 St T o e
. v are floating in 2 nutrient fluid, Even i

- ease of plants rooted to the botfom, the root or o e
O o oot a0 , roots serve largely or wholly as

r gans for absorption. The u t of i
ent substances in golution in the water is then, Y Py
] 1, a6 already pointe -
ably the most important element in determining the yjirell]dlﬁf Ehc;ug,alfz?})n‘

S RN

PN i
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plants. The amount of such substances is in its turn dependent upon the
form of the lake, its shore development and upon the character and extent
of the lake basin.

Tn the second place all animals are dependent npon the plants for their
food. They may be directly dependent, nsing plants exclugively as food,

or they may be mdirectly dependent, using as food other animals, which -

are in their turn dependent on plants.
1 bring together here a few statements as to the food relations of some
fresh waber animals taken largely from Seligo (90).

Tnsgect Larve: Chironomus larvee sre common on the bottom; there is
one, the large red Chironomus larva, very common on the hottom in deep
water, which is eaten by certein fish. The larva itself feeds upon minute
plants ( Protococeus, Diatoms) and upon the remains of decayed plants.
It is eaten by carnivorous insect larves of the following groups: Ephe-
meridie; Perlide; Sialadee; Libellulidee; Phryganid larvee without tubes;
water beetles; and also by Planariah worms.

Phryganid larve with tubes (Cnddis-fly larve) feed mostly on living
plants, but have been seen enting dend fish and gnails. They are eaten by
figh and crayfish.

Bugs: Nepais s plant eater; Notonecta and Naucoris attack fish larvee.
Hydrachnids are for the most part carnivorous. '

Crustacea; The Crayfishes eat almost any vegetable or animal matter
whether dead or living, They are largely eaten by fish.

Amphipoda { Gommarus) frequently eat Copepoda { Cyolops ). They are
eaten by fish. :

Asellus, lives on the organic constituents of the bottom ooze.

The Copepoda live mostly on unicellular alg:e (diatoms and Chroococca-
cem). - DeGuerne and Richard make such a statement for Calanide.

The Cladocera live also principally on anicellular alge. (Apstein
92, makes the statement for Daphnidee.) Both Copepoda and Cladocera
are taken as food by most fish larve {fry). The Cisco or herring of our
inland lakes also feeds upon the Cladocera and Copepoda of the plankton;
T have observed this in Webasis Lake, Kent Co., Mich. Probably the
herring of the Great Lakes has the same habit. The herring of the (Great
T.akes in its turn is stated by fishermen to form s large part of the food
of the lake trout. ) : '

Mollugea: Snails eat the living tissues of higher plants. They are in
turn eaten by leeches (Nephelis, Olepsine). These leeches are in turn
food for fishes. ’

Lamellibranchs (Anodonta, Cyolus, Pisidium}: live on the organic con-
stituents of the bottom water and bottom 00z8. .

Worms: Tubifex lives on the organic constituents of the bottom 0oze.

No doubt this list could be largely extended byn careful examination of
the literature, but it is sufficient for the purpose.

In the following table (p. 24) I have attempted to express a pert of the
jmperfectly known relationships existing between the various groups of

plants and the invertebrate animals on the one hand and the fishes on the:
other hand. I domot know that any of our native figh live directly upon.

planis.
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Fishes.

. Whitefisk; Pompkin Seeds.
Brook Trout.

Eaten by leeches..—.....-...... Baten by....__.. Whitefish.
. Whitefish end others.

. Many fish.

Eaten by crayfishes .__......... Baten by......_. Bass, Perch and many others.
}F ish.
... Fishk larve of many kinds.

... Fish larve of many kinds.

P

All of
thesa
are
eaten
by ...-

N

=

Phryganidse (mtha-lﬁ -t;ﬂ:;és]

LI 10 175 o R ——

A
lad:

Libelinlides .-

{bags),

Ephemerides. _ooeomoooo
Perlide.uomaon oooioas

arve of—
=Y

Planarish WOTRIS. oo cmeen-- )

fL

L
Yery important food for. . iammace-

|

Paten by Herring (of the lakes) eaten by.._.... Lake Trout.

TLeptodora, very important foed for..._._..

Gammaridse, eaten by ...

' Hydrachnids.

Rotifera (Asplanchna). -

Eaten by
Batenn D¥.oovaenanas

%Axe BELOIL BY oo oo e mamnmmmme mmeeaemonn FASTLES,

{ Hemiptera

. Intermediate Gronps of Animals.
4

Eatqn by..4

anidm) eaten by
Many Protozoa.

Lamellibranchs {Arodonta, Spherinm, etc.), eaten by.......---

Daphnide {and
Copepoda ...

Phryganid larve
with tnbea.._..

Gasteropods . .-{
Lﬂ! )4 TR

,..
L
(Chironomus._
Bryozosa.,
Agellos ...
“{ Tobifex ..

... Copepoda (Cal-

Fresh, eaten by....-<

Decayed, eaten by. g
in the bottom coze
are eaten hy.__

i
:
)
i

{’ Fized, floating and

—Algee ... 1

Plants.

Characes and
Phanerogams. A

1,—HFigher Planta.

water is food

for. ...

Daad Matter.
In solation in
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Tt is quite impossible to understand a fish 8o as to know how to deal
with it intelligently without knowing its food. ‘We are thus led back step
by step until we come to the plants and from them we go to the chemistry
of the water and from this to the character of the lake basin and its geolog-
jonl history. From the merest practical point of view I am unable to see
where we can stop in our investigation short of a complefe knowledge of
all the chain of relations which extend from goil of the lake basin upward
to the mature fish.

QUANTITATIVE PLANETON WORE.

After siz weeks spent in the determination of the lake fauna and flora .
the attention of the laboratory staff was turned in a large part toward the
question of the distribution of these forme snd toward measurements of
the total volume of minute animale and plants found in a given volume of
water. For this purpose twenty-one stations were selected, Fifteen of
these were in Lake St. Clair, Since the time was limited these fifteen
stations were located on the American half of the lake and were more
numerous in the neighborhood of the fishing gronnds. Their distribution
is shown on.the accompanying chart. It will be noticed that while they
are not scattered over the entire lake, they represent all the conditions of
bottom, shore, and depth that are to_be found in the lake. Any conclu-
gions concerning them probably hold for the entire lake. Three stations
were located near the head of the Detroit river, while for the purpose of
comparison three others were Jocated in the western end of Lake Erie.

) At each station the various forms of nete were used and the collections
made were preserved. Their study will determine the distribution of the
animals end plants. In so far ag this distribution has been determined it
appesrs in the special reports appended to this article and in the bulletins
already referred fo.

An attempt wes also made to measure &t each station the quantity of
minute enimals and plants floating free in the water under each square
metre of surface.* No methods have yet been devised for determining the
quantity of the 