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

Omitted between 13th and 14th lines,

p. 45, Fourth District; west shore
of Like Huron, south to Port Huron,

8t. Clair river and Detroit river to

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

On p. 53, 85th line, “200,000" shou
pounds” in line 36 should read 2,764,587

ld read 1,762,852.

REPORT.

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

S1r—A defailed report of the, operations of ‘the State Board of Fish

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

The established work of the board has been carried forward -during this
period with a gratifying measure of success, and with ineressing useful-
ness. This work consists of the artificial propagation of the commercial
fish of the great lakes, consisting of the Whiteﬁsgh {corregonous culpeifor-
mis}, the pike perch (stizostedion vitreum), the salmon trout (salmo namay-
cush), and of brook trout (salvelinus fontanalis), the rainbow trout (salve-
linus irideus), the brown tront of Furope (salvelinus alpinus), the carp {oyp-
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 increased as to output over the
Teport of two years since, and is now being conduoted in & manner some-
what commensurate with the needs 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 years the stocking
has been principally done, the trout plants have been phenomenally suc-
cessful. Btreams in more than fifty counties of the State 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
ungualfied.

The measure of success of this branch of the work will be better under-
stood when it is known that befors the introduction of the artificial propa-
gation of this fish, none of the streams of the lower peninsula, with the
possible exception of one or two small river bagins, 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 all of the streams in these
- localities rank with any other streams of the country in the superior trout
fishing they afford.

It has been a commonly accepted notion that brook trout will not thrive
in many of the sireams of the lower peninsula because of the latitude in
which they lie, and the height to which the temperature rises in many of

these waters. But the abundance and size of the artificially bred brook
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trout in the streams of Calhoun, Barry, Kalamazoo and other coupties in
the southern portion of the State, have changed this prevalent 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 a number of years.

The natunﬁ condition of these streams is such that the fish kindly take
to the new habitat. Nearly all the streams in this State which are fed
from spring water sources are filled with the natural food of the trout,such
as the caddis, fresh water shrimp and other crustacea. Our 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 Iess in numbers, ‘Log running operations have
made thoroughfares of these rivers, and have been the principal cause of

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

explorers, are ‘‘swoet 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 glray‘l‘mg were
diminishing in the streams which lie in what may be termed the grayling
belt’’ of the State, the commisgion was solicited by several of the promi.-
nent sportsmen of the State to stock them with brook trout. The board
refuged to do this, and determined it was best to try and restock them with
grayling, ) . )
~ We then began a series of experiments, extending over aperiod of about
three years, to artificially propegate the grayling. Repeated attempts
resulted in failure. Under domestication they showed no disposition to
gpawn. Different plans of procedure were adopted, buf they did not
respond to any attempts to artificially propagate thern. We finally became
sntisfied 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 any success in this
directicn. . ] .

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 l_og running
streams, but have long since been abandoned as such, th_at in time natural
conditions will assert themselves, and that the small tributaries of these
streams contain grayling enough that have .escaped thelog dastroying

. ganutlet, to stock the streams fairly well again. . ,

Experience, and investigation of the facts, further show that the com.-
monly accepted notion, thet if grayling and brook trout are placed in the
same stream it will uitimately 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 present day anglers, this con-
dition exists and has existed there for many generations.

After all efforts to artificially hatch the grayling had proved umsuccess-

ful, we decided it was better policy to stock these grayling rivers with
trout. Since 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. BSeveral
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 regarding the decline
and probable future history of the grayling in Michigan waters. The great
factor in the diminution of their numberas 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 season 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
March, when it hatches. 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 thrown upon the ice are released. These masses of
logs 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 has provided
for a restocking of the sireams. This occurring from year to year
has worked largely fo 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 nature and we
believe these fine game fish will be known and found in Michigan for many
years to come. '

The success of the brock 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 trout are cast from Sep-
tember to December, approzimately, and are hatohed before the bresking
up of the rivers by the spring freshets, thus giving the young an oppor-
tunity to take care of themselves.

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
etreams. 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 coms to
an end. Asa game fish, the rainbow trout hos no superior among the

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

its 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 Eas 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 servedftoTsustain the productiveness of the fisheries to a considerable
oxtent. This is better demonstrated by a comparison of the condition of
the commercial fisheries of Lakes Ontario ‘and Erie with the fisheries of
the upper lakes, Huron, Michigan and Superior. As pointed out in anuther
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ion of this report, if proper legislation can be had to protect these
g;ll;gries in our WaIi]:ars, wephmIr)e no ]gesitation in asserting _that‘the_;y 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 better distribu-
tion of the whitefish fry during the hatching period in each yenr, and to
avoid the losses resulting from an overcrowding of our facilities for distri-
bution at that time, we established last year a relief station for Yvhlt_eﬁsh
ova at Charlevoiz. With the ].BI“:%B hatch of whitefish at the Detzoit hatch-
sty when the eggs are all carried at that station, we have been unabls, 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 hag been

i ation. )
' m%li)?ﬂ the wide distribution of gmall-mouthed black bass in all the waters
of this country lying eaet 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 paople who resort to these lakes to catch the black baes
and the porsiatent fishing to which they' have been subjected has at last
made it manifest that steps muet be taken to remew the fish in these lakes
by artificial means. The demand for young bass for this purpose has been
constantly growing and in the sesson of 1893 we took the initial steps look-

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

branch of our work is likely to prove more popular than the hatching and
distzibution of these fish and the popular demand has been so imperative
that wo believe the establishment of this station meets with the entire
oval of the public. ' ] o
apé)le-vgral YOALS Ego the commission began a series of investigations of the
fauna of the inland lakes of the State. 'The object of that inquiry 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
applicants for different waters. The object aimed at wae 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 future 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-
plete 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 Sltjate, touching many of her
material interests, but singularly enongh no eomprehensive biolegical or
zoological survey has yet been made which furnishes us a knowledge of
the fauna of our great lakes and inland waters. The possession. of this
knowledge is of as much importance to the public welfare as the informa-
tion derived from any of the surveys that have been made along the other
lines referred to. and affects our materinl interests as deeply. The mone-
tary and food value. of our commercial figheries to the Stats cannot be over-
estimated, and a complete knowledge of the food of the commercial fish is
one of the things which closely affects suatessful fish culture, '

Fish commissions were first establised about twenty-five years ago and
at onoe sprang into deserved popularity, They appealed to the public as
& means by which the fisheries, which for such a long .period had been
subjected to wasteful fishing, might be in a large measure restored to their
former fruitfulness. The wonderful euceess <f Dr, Garlick, Soth (Jreen,
Samuel Wilmot and other fish culturists of twenty vears ugo in the sue-
cegsful artificial propagation of the salomnide lead to great encouragement
in fish cultural work, and the states sagorly entered upon the work of the
artificial breading of fish. Tt-was demonstrated 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 hatching of whitefigh.

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

agation was 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 addsd to

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

It bas been enforced more and more upor us during our entire experi-

-

ence that this subject was one which should be thoroughly investipated, so

. 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 impartant
that the fish culturist should know what the food of the infant whitefish, iz,

where it is most abupdant, whether it is found in shoal water or in the
i o
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deeper parts of the lakes. It 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, - It 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 numberless other questions which are
closely related to tho practical Tesults of fish culture should be determined.
‘With these questions solved, a more certajn result can be reached 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 an abeolutely 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 thia beard along
lines which shall lead to practieal results, ‘

These questions have been frequently discussed and comsidered by the

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

ized, end 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 charge of the inves-
tigation and to orgunize 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. It was
arranged to take up the work at the commencement of the college vacations,
and to prosecute the inguiries as far as the time would permit each season.
The University of Miohigan co-operated with us by the loan of the necessary
literatpre ond instruments, With the small means at onr disposal the work
has heen carried forward, with good results, for thé past two summers. By
conducting our investigations upon this plan we have heen able to secure the
co-operiition 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 ean-
not 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-
entifio investigations kindred in their character and necessarily closely
related to the work entered on have been 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 Eurcpe during the season of

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

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

We beliove the State should carry forward this work which has been_so
well begun and which promises to be so important in its results. We
would 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 require the allowance of this amount to carry
forward these investipations successfully, and with advantage. The work
should be continued from year to year in the future until the 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 Teceived
much commendation from scientific studenta and observers, and has
reflocted credit on the State for its enterprise in entering upon this work.

REGULATION OF THE COMMERCIAL FISHERIES.

For more than ten years, the commission has periodioally called the
attention of the legislature to the necessity for thg enactmegt of betfgg
laws for the protection of the commercial fish of the State, and for the bet-
ter enforcement of the laws already enaoted for this purpo,se.

At the last session of the legislature we presented to both houses for their
-0011_51derat10n, a statement of the conditions surrounding the fisheries
which threatened their destruction unlees the strong arm of the law should
intervene for their preservation. The facts presented showed that present
mej:hods of f_islupg were of such a character,if continued, as to lead to their
ultimate extinction. A number of hearings were had before the committess
of fisheries of the Senate and House, sitting jointly, where these mattars
were fu]l‘y discusged, and the commercial fishermen were given n full
opportunity to be heard upon 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. Immediately following this action
the fishermen began an® active opposition to the proposed measures and
with sioh success that when the bill was reported in the Senate alth:)ugh
supported with an able argument hy the chairmdn of the commitiee of
fisheries of the Seuate, enough influence was brought to bear to defeat it

This ended the matter, no report being mgde by the House committee.

The reeults of the fishing of the last twa 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
histary of the fisheries of Lake Ontario and Lake Erie. The Lake Ontario
fisheries have been absolutely wiped out, although onoe of the first import-
tance. The mejority of the fishermen who onco followed a profitable ccou-
pation upen that Iake have long since been 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 (ommission, in reporting upon the condition of
th‘a‘ figherios of this lake to the commissioner in the year 1891, Bays:

The scarcity of fish that formerly abounded in Liake Ontario, and the
possibility of a further decrease in those and other species, have 'been the
basis for an al%}tatx_on whioh has become one of the most noteworthy move-
ments of the kind in recent years. Fish and game clubs, anglers’ associa-
tions and economic trade organizations have given the matter considera-
Yion; sporting and industrial publications have contained numerous and
detailed acoounts of the progress of the movoment; the daily prees has
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noticed the subject editorially and opened its columns to correspondence
and news; comferences 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 prdtection to fisb, and the national congress has
made provision for the establishment of a fish hatching station on or near
Liake Ontario. )

“The species of which the greatest quantity was caught (speaking of the
year 1891) were the cisco and the other minor varieties of whitefish, classed
in the tables under the general name of herring.”’

Tr. Smith gives some tabulated statements showing the gnentities of
whitefish taken in Lake Ontario npon the American side of the lake in
1890 and 1880, «nd 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. :

The catch of salmaon tront in the American 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 bas been one of the most remarkable

changes in the fisheries of that body of water., In 1880 over half a millien-

_pounds were taken, and in 1890, although the yield was double that of
1885, only one-fourteenth. of the cateh of 1880 was obtained.
. “The present scarcity of the highly esteemed whitefish (corregonous
oulpeiformis) in American waters of Lake Ontario is one of the most note-
worthy features of the life of the lake. The yield of this speciss is now
only one-tenth of what it was ten years ago,and in many localities in which
the fish was formerly caught in considerable numbers, it is now rarely"if
ever taken.”’ .. )

The history of the sommercial fisheries of Lake Krie has been that of
uninterrupted decline for years. Many of the whitefish gronnds, which
ance yielded a profitable return to the fisherman, have been abandoned,
and the inevitahle result mnst 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: . :

LAKER ERIE OVERFISHED.—BANDUSKY FISHEEMEN ARE GOING NORTH FOR
: THE SUPPLIES. :

“Taledo, April 18 (Special).—The scarcity of fish in Lake Erie and the
gomewhat inferior quality is causing something of an exodus of dealers
form Leke Erie to the Northern United States. The Sandusk¥ 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 fug, oto., were shipped to Duluth today, en route to the point stated.
Qu this lake it is said that whitefish and sfurgeon exist in greal quantities.
The company expects to cateh sufficient to meet the demands of trade, and

£
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when the rigorous northern winter sets in will come 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 FErie supplies mearly 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 devoted to the interests of commercial
fishermen of the United States, in its issue of April 5, 1894, says:

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

‘The cause of the great decrease lies in the systematio offorts of the fish-
ermen to get the greatest amount of fishk poseible. The pound netters,
with their inside nets, catch great numbeérs of small fry not large enough
for food, and in Sandusky alone a year ago, thousands of toms of these
small fish were ground up for fertilizers, and then, what the pound netters
leave, the gill netters take. No wonder that like the buffalo of the great
western plains, the foud fishes of Liake Erie are ahout to become extinot.
We are told of one SBandusky firm which last year took 400 tons, and had =
catch of anly 30 tons this year.” ™’ ‘

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

Port Crintow, Q. Jan, 25, 1894, °

Epiror FisuiNg GazeTTE—-Being a subseriber to your valuable paper,
1 enclose a clipping from one of our papers, which gives the situation’
protty well. At the present time people are alarmed at the disastrous
consequences 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 stringent enforcement of laws confining fishing, to
bring the fishery to anything like it has been. TLake Erie is supposed to
have been the preatest fresh fish fishing water in the world, hut 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 hath 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-
sible houses are proposing to limit all fishing to six miles from main shore,
and within two miles from shores of any ifland; also to leave not less than
one half of all passages open. Then to make it obligatory to return all
undersized fish to the water; aleo to lift nets in a manner so as to mot
injure the ficsh, This limit is opposed by gill netters; aleo the returning
of the fish, as they say they can’t do it in cases of whitefish, which, while
unmatured, 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
to know the exact state of affairs, and no doubt it would be interesting if
your paper would give attention to it.

Reaspectfully,
W. E. B.

At the bottom of this article the editor of this papér BEYSE 1
‘_‘(Attentloq is invited to the letter 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 sbout. - Extracts from the clipping he refers to appear else-
where. Evidently something should be done, and done quickly in the
lakes, and the fishermen know it and are asking for it.—Ed, )"’

LAEKE ERIE FOOD FISH.—THEY ARE DECREASING SO FAST AS TO OCUARION
. 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 Erio hag resulted in largely decreasing the number of food fish in
the lake, and grave fears are felt for the future in consequence. During
the last few days State Fish and Game Warden L. K. Buntein, of Dayton,
ha‘?:‘l been in the city ohtaining facts and figures for his annual report. He
gaid :

"*The report is-dus the Governor on Januvary 15, and I am now at work
on the final details of it. There has been a remerkable decresse in the
anmber of fish caught in Lake Erie waters during the season, and it is
causing the greatest apprehension among fishermen. Formerly they have
fought against 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 systematio efforts
of the fishermen to get tho grentest amount of fish possible, The pound
netters with their ingide nef eatch great numbers of the small fry, not large
enough for food, and in Sandusky alone, a year ago, thousands of tons of
these small fish were pround up for fertilizers, -

*“Then the gill netters caver the entire laks. going aoross fromw one side
to the ather. These, with their powerful tugs and immense nets, intercept
the fish and break them up into groups, which are ractically valueless so
far as gpawning is concerned. ne man in SandusEy that a year ago had
a total catch of 400 tons, this year had only 30 tons. That showsthe extent
to which the business has suffered.

The State fish hatchery at Sandusky has done nothing this year, as it
'was impossible to obtain spawn for hatohing purposes, and the hatchery
consequently went ont of business. In 1889 the cateh of Ssh was so heavy
that it could not all be put up. The United States hatchery at Put-in-Bay
also did nothing in this year. It is useless to expect that artificial hatch-
ing and planting slone 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
slocked. If a poor man were able today to go out and catch fish enough
to last him a weelk, it would be a beneficial thing, There is no reascn w%y
Ehi)] lesger hodies of water in the state could not he well supplied with

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

*The Erie Connty Réporter, at Huron, Ohio, commenting on the eatch .

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 pickere] was fully up 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 ‘ran’ from now on to brmg the
total of herring to anything approaching a paying basis. With ordinary
conditions this would be possible, but gill net tugs even now are mmable to
find herring within about twenty-five miles of here steering about north by
east, which takes them nearly to Point Pelee. This leads ihe 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 soon be but a memory. The

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

ible, In 1885, Wickham & Co., with thirty-five nets, caught over one m_11-
lion pounds of herring, and each year since then the catch hag steadily
decreased, until last fall, when their total cateh of herring, with seventy
nets, was only seventy tons, only about one-fourteenth ss much per net as
in the first year named. The decrease in the catoh of pound nets on_the
west end of Lake Krie dates from the introduction of gill nets into these
wators, each year being considerable less than the preceding one 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

extinet. ’
“‘Stringent legislation to cover the abuses of both gill nets and pound
nets should be passed without delay, limiting the gill nels 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 abeolute depletion of the
lakes be avoided, and one of the cheapest and most nutritious varieties of
food bs preserved.’” . ‘ .
Now tI}JJat the fisheries of Lake Ontario have been exl;austed,'NeW York
has begun to fully realize the situation. She now appreciates that,although
ghe has at her door o great reservoir, capable of furnishing an important
food produet, it yielde her nothing. The people oij;he state have finally
awakened to the situation, and her fish commiseion is making every effort
to bring the lake back to something like its former productiveness. Even
in these offorts they find themselves hampered, because the lake has been
8o depleted of its fish that they are unable to get from it a sufficient number
of parent fish with which to do the needed restocking, and they have been
compelled to come to the upper lakes for the ova. The public have becowe
8o much interested in the idea of a restocking of this lake that a society
known as the Cheap Food Fish Association, was formed sometime since in
that portion of the state lying along Lake Ontario. The association
ombraces among its members Jeading business and professional men, whoss

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

the necessities of a restocking of the lake, and they are also seeking toinflu-
ence legislation in the same direction.

Governor Flower, who lived for many years near the border of tho lake,
and was familiar with the wealth of fish food if at one time produced, and of
the low condition to which it has subsequently coms, called the attention
of the legislature a year ago to the necessity of a liberal apprepriation for
the purpose of restocking the lake and urged the fish commission to
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make greater offorts in the direction of the propagation of the commercial
fish. Among other things he 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, to increasing ihe supply of food fish, Merely
as conservators of sportemen’s interests their official existence and powers
would soarcely be justified by the tax paying public. The scope of their
respensibility and the measure of their opportunity are much wider than
in prescribed by any such narrow field. There are fifeen hundred SQuATe
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 astate’s
wealth. * * * ¥

"*Liberal stocking of Lake Ontario with whitefish, pike and lake trout,
assisted by proper regulations for catohes, would build up an important
induetry in that vieinity, profitable aliks to the fishermen 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 true of Lake Erie and Lake Ontario in the matters referred to
above by disinterested autharities, is in a large measure true of . the great

lakes which encircle this State. The decay which has set in and pro- |

gressed so far on the two lower lakes of the great ohain, 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

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

In a monetary senss, Michigan is more desply interested than any other
state lying upon the borders of the lakes in the maintenance of the com-
mercial fisheries. She is surrounded on almost every side by these 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 annually 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 sonsons 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 to end, they would

encirele the whole State two and a half times.

- The State haa 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 capture. Stringent laws have been passed and are rigidly
enforced to protect the peach orchards of the State from the . sgourge
known asthe™''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 wholesals price are constantly subjected to the most
destructive metheds of fishing, with the almost certain result that in a
short time they will become absolutely extinet. Ti 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 juat laws 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 season 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 tagk thus set for us is too great fo be accomplished without
the aesistance 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 ingennity of man bhoth over-

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

The stendard 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 meaguring less than twelve inches, measured from extreme seale on tail
to extrems &scale on neck. '

Standard No. 2, whitefish. The same, but it is prescribed they
ghall not weigh less than three-quarters of n pound each, nor measure less
than ten inches,

Standard No. 3, The same, but includes all fish under fen inches in
length and weighing less than three-fourths of a pound.

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

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

fonrths 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 heing pursued must
goon end in the destruction of our commerdial fisheries.

Al attempts thus far made to seoure 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 id
actuated by some ulterior object and improper motive in attempting to
paes protective laws. They have insisted that such laws would ruin their
business, and their arguments have heretofore had sufficient strength to .
defent 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 pursuancs of this duty we have frequently sug-

ested such reforms as seemed to us necessary and proper, and have asked
or action thereon. Wa have no interest beyond that which concerns the
publio; 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 olaims of the fishermen that the commission is governed biimprope;'

motives has had some weight with the legislature, and we
.improperly looked upon as parties to a controversy who are

ave been.

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 fisheries 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 diginterested perdons, who shall make a thorough can-
vass and tour of the great lakes bordering the State, whose, duty it shall be
to inguire into the }ﬂast and present condition of the fisheries, the exztent.
ik

of their decay and

e-causes which have contributed thereto; that such

commission be directed to present a finding and report thereon to the
Grovernor at a 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 & leense fee upon all nets which

maj thereafter be fished in the preat lakes and fheir connectin;
an

waters,

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
JFish 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 force similar o this, licensing
the use of the oyster beds within the state jurisdiction. The dominion
of Canada has long bad in force o license law governing the use of nets.
The wholesale commercial fish business carried on in this State is largely
in the hands of individuals and eorporations living outside of the State
who come into our waters and enjoy the rights to fish therein in common
with our oitizens and it seems to us but just that' they should ecntribute

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 commeroial fish is con.
ducted, and it is under ‘the immediate obarge of the superintendent. -It
has an equipment of 1,026 Chaso Automatic Hatehing jars, sach jar carry-
ing four quarts of eggs. This station is made o do double duty each year
in the hatching of commercial fish. During the month of Novémber in
each year the bouse is filled with whitefish ova, and the winter months are
occupied 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 waters bordering the State.

At the close of the distribution of the whitefish, ahd during the month
of April, the houge is again stocked with the ova of the pike-perch, or the
wall-eyed pike of sommerce, one of our most valuable commercinl fish,
Lileo all spring gpawning fish, the hatching period of thig Bpecies i much
ghorter than that required for the fall spawners, like the whitefish and
trout and other salmonidm. The time ocoupied in hatching the pike-
peroh is not more than three or four weeks, Immediately upon the ecom-
pletion of the distribution of the pike-perch 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 rivers of the State, although a considerable quantity
is each year liberated upon the grounds from which the parent fish are
taken, to maintain the stoock.

_The sturgeon hatchin_g 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 sil conducted upon
the Detroit 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 Ootober 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. Egg gathering upon the open lakes is, at best, a most unoertain
undertaking.  Iis success is largely dependent upon favorable conditions
of the seascn, 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 matter. Upon the open
waters of the lakes the only opportunity afforded for egg taking, is the
chance of the spawn_gatherer being upon the grounds at just the period
when the fish are ready to cast their ova naturally, He is fortunate if he
is able to find a very few days out of the entire season when an abundance

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

specially favorable conditions only, and with a large foree, is there & pos-
mibility of seouring a reasonably good supply of egges upon these waters.
The history of spawn taking on the open waters of the lakes has been that
of partial, rather than of complete sucoess.

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

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

oontrol 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
control them, free of all rental. They are fished by our own employes,and
the fish when taken are placed in crates which permit a free circulation of
watér, and they are thua held 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 season and exercise a constant super-
vision and oversight of the fish from the time they.are taken in the nets
until the egg taking seeson has closed. Operations conducted in this way
result in the taking.of nearly all 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 automatio jars end are kept in
constant movement by the circulation of water taken directly from the
Detroit river, and are hatched in sbout four . months, the time varying
according to the temperaturs of the water and character of the season.

The success 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, thers can be no question that the
present condition of our fisheries has been largely maintained because of
these plants. The Detroit riveris a fuir example of the success of the work
of the artificial propagation and planting of this fish,  Formerly there waa
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 inroads had been made upon
them by long continued fiehing. Within the past ten years the herring
catch on the Detroit river has entirely failed, while the cateh of whitefish
has held its own, or perhaps been a little better, notwithstanding the fact
that thess fish, running up from Lake Erie to spawn in the Detroit river
and liake St. 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 propagating the herring, while it has made liberal plants of white-
fish fry in the river and in Lake Erie; and this accounts for tho 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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The field work in connection with the Detroit hatchery during the fall of
1893 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 mads at Bells Isle and Grassy
Island, October 16, and the last at Belle Isle, November 25. A total of
2,123 hauls was made at all the fisheries. The total number of whitefish
taken,crated, 14,526, Of thia number 7,863 were males. and 6,663 fomales,
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 egEs
taken, 156,227,100, Average number of eggs per female, 2_8,411. First
egpra taken, November 7. %ast eggs taken, Docember 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 utmost 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 Ia]ar_ld 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 fishery was 724, and at
Grassy 72 1.5, or about 18 per cent less than at Belle Isle, where the crates
are set in deeper water with a better ourrent.

BELLE 1SLE FISHERIES.

The regular fishing orew was put on at the Willis Fishery, October 16,
and-at East Point, October 29. A second or night crew was put on at the
Willis ground November & 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. Ome
hundred and fifteen fish were taken at the latter ground on tho last d{ay of
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the operations. The run wus not over, evidently, but tbe ice then running
in the river precluded a further prosecution of the fishing, .

The total number of hauls at Kast Point was 216., Male whitefish taken,
1,404; females, 653; total, 1,957, or an average per haul of nine. These
fish were all orated at the Willis fishery.

The total number of hauls at the Willia fishery was 647. Number of
whitefish caught, males, 1,654; females, 1,708; total, 3,359; average per
baul, 5 1.5. -

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

Number of eggs taken, 54,735, 300, an average per female of 26,791.
" Firet egga taken ﬁovember 9, last December 8.
+The station was closed December 10.

FORT WAYNE FISHERY.
[ 4

The catoh at this fishery for this sesson was lurger than for a number of
yeers. Fishing 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 baul was 8. “The number
of females spawned, 1,161 number of eggs taken, 36,636,600, averaging
31,556 per fernale, First eggs taken November 9, last December 8. Hish.
ery closed December 9. :

9TONY ISLAND FISHERY. 4

The catch at this fishery was very light because of the low atagae of water
during the fishing sesson. = THé-water is much shoaler here than at any
other ground on the river, The ground is an inviting one upon which
whitefish may spawn, but in low water the fish do not Tun near encugh in
shore to be reached with a seine, whioh owing tu the rapid current is
necessarily short. The fish taken at this fishery are much larger in aver-

_oge size than at any of the fisheries above, and the females usually out-

number the males two to one. The fishing at this fishery is all night fish-
ing. Fishing was begun_here November | and ended the 13th. Total
ntmber of haunls, 107.. Whitefish gaught, males, 119; females, 195. The
station was closed within o 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 fomale. The remainder of the fish were taken to Grassy Island
and spawned there. The first eggs were taken at Stony Island November-8,

MAMAJUDA FISHERY.

But a emall amount of fishing was done at 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 whioh 371 were
males, 208 females. The station was closed November 18, and the fish were
taken to Girasay Island. Twelve females were stripped at the fizshery
before it was closed, from which were taken about 500,000 eggs, or an aver-
age of 42,000 per female.

ELEVENTH REPORT—STATE FISHERIES. ) 23
GRABSY ISLAND FISHERY.

One year with another this is 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 season. The time from Oectober 21 to 26,
inclusive, was oocupied in removing obstructions from the ground which
interfered with seining and fishing operations during this time were neces-
sarily suspended. ' 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
Girassy, 2,405, females handled which were taken from Mamajuda fishery,
191; females handled taken at Stony Island, 123; total of fernales handled,
2,719. The females siripped here averaged 27,600 eggs each, making a
total of 64,277,000 eggs. The firat eggs were taken November 7, the ﬁst
December 9.  Station closed Dacember 10. :

In February, 1894, 22,000,000 whitefish eggs were gont from the Detroit,
station to the relief station at (harlevoix,and were there hatohed and dia-
tributed at various places on Lake Michigan and the Straits of Mackinac.
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The resnlts attending the collection of whitefish ova on the Détroit river

in the fall of 1894 were considerably greater than those of anv brecedin:
season: The season was not espeoialg]y favorable for ﬁshinagnybgézgggl‘no
more interruptions by storms and severe weather than usual, but this was
more than compensated for by the cold weather and low -temp:arature of the
water, which caused the spawn to mature rapidly and run freely. Ninety-
three per cent of the crated females were spawned, as against 79 per cent
of the preceding season. The average weight of the fish was 3% ounces
greater than that of the year before. The total number 8o'r' egpB
obtained was 188,133,000, an increase in round numbers of 32,000, 000 ov%r
the preceding season. The ayerage number of eggs per female was 32, 350
an inorease over last year of nearly 4,000. This was due in a measure to
the increased size of the fish, but more fargely to the exceedingly favora
ble spawning conditions that prevailed. 8 N
The aggregate catch of whitefish was almost identical with that of last
yoar, although one less fishery was operated. The catch at Grassy Island

fishery was 34 per cent ]ar%er than last year. The figures for the Balle -

Igle fishery and for Stony Island fishe ial i
Ty also show & subst
but there was a marked falling off at the Fott fishery. SUTEQHI:EEL;H(?;BEE?Q
t\;las its more exposed condition to the mouthwest gales which prevailed
}:1 an that of any other fishery on the river, Two such gales occurred at the
eight of the run and resulted in a considerable loss, The East Point fish.
;a)ry pafch-wiez less this vear than last. This fishery suffered considerably
ofyt];g s;ir;:g ions from passing vessels, which.interfered with the_ throwing
The cleaning of the grounds at ' iner 3
et Slean atg o poi% t(.)un s at Grassy Island resulterd in an incrensed

., FORT RISHERY.

The fishing orew was set at work on this ﬁshe;' Ootob ishing

] 30
closed November 2_5. A second crew for night ﬁs}iling gvazrputa(?ndl?‘fx]?;l?mg«
her 5 and was continued to the 24th, inclusive of both dates. Total num-
bésr of ﬁsh,tak.en, 1,775, ot which 1,062 were males, 723 females. Number
g fen:;fales stripped, 680; number of oggs talen, 19,592, 750; average num-
Negvec:nb:%ggs& per fLemals, 29,400.' First egps 'takel? November 12; last,

L4
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GRASSY ISLAND FISHERY.

Fishing was commenced at this point October 20 and closed Novemher
28. A night crew was put on and worked from November b to 23, inoln-
sive. Total number of fish taken, 6,285; males, 3,576; females, 2,769.
There were also 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 Novemher 5 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
26. An extira crew fished at this fishery from the 4th to the 24th of Novemn-
ber, inclusive. Total number of fish caught at this fishery, 3,977, of which
2,108 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 figsh taken at Fast Point, 1,655 males and 644 females.
The numhber of epgs taken was 66,044,700, Average per female stripped
99,094. The first epps were taken November 12, the last December 7.

STONY T8LAND.

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 female,

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

PIKE PERCH 1893.

The wall-eyed 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 fime 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 8t. Clair river and
ége taking operations were begun at Robert’s Landing at the fishery oar.
ried on there by commercial fishermen, The first eggs were taken at this
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fishery on the 4th May, and immediately after being taken they wers put
in Holton hatching boxes, wherein they were carried until the larger per-
centage of poor egga had worked off,

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

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

PIKE PERCH 1894,

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 hatching boxes as usual for a fow days hefore
being shipped to the Detroit station,

The first egga were taken on Saginaw Bay March 31, and on Lake Erie
April 15, The egg taking season on Saginaw Bay closed April 20, and on
Lake Erie April 24, These eggs were all hatched at the Detroit station.
They began_hatching April 258, ended May 10. The distribution began
Tth May and closed on the 16th. The total output of pike poerch at this
station this season was 28,000,000, and 9,000,000 were hatched and distrib-
uted in hatching boxes on Saginaw Bay. Distributions of this fish were
made in fifty-three inland lakes and two rivers of the State,

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

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

in the end. The salmon trout have suoceeded woll 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 wa distributed & considerable
number of salmon trout in the inland lakes, and diring the spring of 1895
we contemplated a Iargely incrensed 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 toar of fishing

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

accommodetion of the crews engaped on the fishery. The general Tiver
repairs amounted to about $1,200. Six new nets were also purchased for
the use of the fisheries, . The usual and necessary repairs in and about the
hatchery have been made during the past two sensons, o

The second fleor 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 hereafter carry -

any weight it is called upon to bear. A lighter was built during the win-
ter of 1893 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 ench painted during the fall of 1892, There
hag been no considerable expense incurred upon the river fisheries durin
the fall of 1894, beyond the dredging away of the mud on the chenne
bank at the Girassy Island fishery, This work was thoroughly done and
the inoreased catch at this fishery has justified the outlay,

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

Many of the wooden tanks and troughs, which have become dscayed
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
at this station for the next two yeurs. .

There will also be some repeirs 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 1834 considered the propriety Of'itﬂ__ 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 expense
sach year in each fishing season to erect a temporary dock for the shslier
of crates,which structures would have fo be removed at the close of each
fishing season, under the rules and regulations of the park board. Upon
-consuﬁaﬁion with that board, they have signified their willingness to share
the expense of the repair of the dook with us. This is a generous offer
when we congider 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 connection with our operations thers, free of charge.

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

The interior of the hatchery should be painted. This work 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 needed.

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

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

“conduoted on the Detroit river by the foree of the Detroit hatchery. Under
favorgble conditions we believe 75 ber cent of successtul 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 sesson of 1893,
450,000 young sturgeon were hatched and liberated in the Detroit Tiver,
‘from which tlgle parent fish were taken. '

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

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

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

At these places on the river a considerabls number of set lines are fished
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
scale 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 difficult 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 before its
fight for freedom is abandoned, s successful impregnation may be had. The
struggle that ensues when the fish is hooked results in an expulsion of
most of the eggs that are sufficiently matured to run freely. The relaxza-
tion that follows exhaustion permits water to enter the vent of the fish and
the remaining eggs are thus rendered infertile. Tt ig too much to expect
the natural functions will not be disturbed by the viclent and barbarous
method of grappling, and we believe the non-success of former operations
may be largely attributed to this cause.” “The plan whioh promises most
success is by cepturing the parent fisli in seines. By this method of fishing
the fish are brought in, in good condition, and the eggs can be taken and
fortilized with good results. We believe, therefore, that these fish“should
in the future be taken in this way,and we may then hope for hetter rosults,

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 wers found in
such condition that the ova could be taken and successfully fertilized.-

" More than a million of eggs were 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 fature,

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

PARIS STATION.

J, W. POWERS, OVERSEER.

i, 1 line of the

i i is located at Paris, in Mecosta county, on the of
G;]égilsl?{t:;ligz ésInczliana Railroad, and is the station where the prﬁ]_nmltml
work of the hatching of trout is carried on. There are raised at this sta-
tion brook tront, rainbow tront, and the brown trout of E?IOPG;‘Jh_ those
The culture of trout calls for a d_iﬂ"'eregt %lgta% Olf opsmt;l?elsper :};1 hose

used in connection with the hatching of whitefish and pike. .
i i : d with favorable conditions
ova of the whitefish is taken from wild fish an worable sonditions
tock of parent fish a sufficient quantity of fry ca

ca)lll)?aii]gd aersgllleseison. Bu% with the broobl: trout ﬂl&d 1;’r.}}lzle Othgﬁ Egilent:::] gdf

different state of affairs obtaing, an o sto need
Fc;c;uttr;llftm v?g;'ka mi]st be obtained from parent fish held under domestmatmp

: th tire year. )

thl"l?ighpiggci;af]:hingg are necessary to Tun a trout etation sgcce}ssfiﬂly.
The first is a pure spring fed stream, and the second is a suitable loca-

i i i fish used for
i h to construct pondsin whlgh to carry the :
g :,?a?wglilljnognp?l}r];%ses. The Statep owns at Paris 158 acres of land, which has

i i ltogether, or in
ired time to time, and owns and qontrols altog , ]
b:itnoalf%ﬁli?pm?a?ty, three spring fed streams which are suitable f(ghtrout
Eult;n'e. The hatchery itself is siltua_ateld ulﬁlanhBt' tl: ;;cﬂlorv;: tgswhe::'eiy;
. This stream is about a mile in length from its
cc]rigglﬁarges ;i?szlf into the Mua}(egOE rnir:er,k afliadhupon ;1}:1;156 sggg?high:faiigﬁ
some twenty-five ponds in which the stock fis ;r:hc e e B
The character of the water of Cheney creek is o e esh o PUTRose
ich it i uired. The temperature is low and the cree !
tf)cf)raﬁg;(t}}iﬁir}:; I;F?a%t from source to outlﬁt, tc]i.ulst aﬁf‘fc}:}rdm h?sgs:ggagnmfjc?:?;s
i the construetion of ponds for the adu ah,
grln?iyrgolreng?:]fois owned by the State. Thed(ﬁ:ml;[, .tt:vlo Etrgﬁﬂn:muggga l:;Jhﬁe
i khorn an e Little Bu ,
property are known as the Big Bucl Jhe ] o e
i bout a quarter of a mile north o eney oreek. 1

’;23‘3 oliltlilge ?Lica:lle B?mkhorn creek is owned by the State and al?m;t x]aa mlllge
of the Big Buokhorn, Some years since the water of the Liit pt ucfi -
horn was diverted from its naturai channel and taken by a condui bla voEl‘-
tance of some 80 rods into Cheney creek. This added a conmderat e‘t. ;
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, Mecosta county was 8 new
country, was the center of a large lumbering operations and was but sparsely
settled. As the country grew older and settlers became more numerous
and farms began to be made,in order to protect the sources of these streams
it became necessary for the commission to acquire title to the lands imme.
diately surrounding the streams and iheir sources, to meake secure the
future water supply, -and to maintain the temperaturs of the water in the

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

fts purchase, and if for any reason in the future it becomes negessary to
romove this station to some other locality, 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 ogps
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 fen fo twelve
thousand adult brock 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—8,626,000; 1894—9, 788, 000.

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

In 1890 the hatching of rainbow trout was discontinued owing to the
ungatisfactory results of the plants that had been made in previous years,
and to the fact that a muoh lower percentage of epgs were hatched from
rainbow trout under similar conditions than from the brook trout; nor did
the adult rainbow trout carry as well in prondsunder domestication. Atthe
time the breeding of this fish was discontinued, the most of the parent fish

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

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

Since that time, however, several of the rivers into which they had been
introduced have furnished excellent rainhow trout fishing, and are appar-
ently favorable streams in which o liberate these figh, Considerable num-
bers of these fish are now taken in those streams every sumimer, many
individuals are taken of large size, and this fish hasg ‘become deservedly
popular with sportsmen. When thege facts hecams manifest, we decided
to again enfer 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. Wa now have on band at Paris about 200 rain.-
bow trout. Our present stock was kindly donated to us by tbe New York
Fish Commission, to whom we here wish to make proper acknowledgment.
Under ordinary conditions the stock from which our breeding fish of this
variety would be obtained in starting anew could he had on?y by raising
them from the eggs, necessitatinga delay of from three to four years before
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 muny varieties of Huropean fish intro-
duced into this country that have taken kindly to the new condtions of &
sirange environment,and that have proved an entire success. -Held :ander
domesticntion they are equal if not superior in haerdiness to the hrook
trout. The losses of these fish carried in ponda at Paris are comparatively
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insignificant, and in many of our streams they have proved to be a healthy
and vigorous fish, and rapid growers. In Europe this fish isnatural to the
mountain sfreams and the lakes lying in bhigh altitudes, and they are
sbundant in the lakes of Switzerland. ﬂ was first introduced into America
by Dr. Von Bebr of Germany several years since, and for thia reason they
are sometimes called the ‘‘Von Behr trout.”” Individuals of this veriety .
have been taken in Amerjcan waters from the original stock weighing as
high as 11} pounds, and they attain toa considerably larger size in Europe,
They are strong and vigorong fighters and ara of most excellent character
a8 an edible fish. Two ponds of adult fish of this veriety are carried at
Paris, . .

The output of -brook trout from this station has been increased consid-
erably during the past two years. There is yet opportunity to f!lrthar
increase the brook trout output from this atation 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 strenms 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
futnish the stock for the lower peninsula streams. .
. There are two hatcheries, an overseer’s dwelling, two smaller dwellings
for employes, & barn, shop, ico houss and connecting bmildings for the
cold storage of fish food and for the cutting of food, a store hougs for
materiel, fools, ete., and a car house upon these premises. :

In the summer of 1898, with a view of increasing the number of stock
fish at this station, two large wild ponds were constructed on the Big Buck-
horn creek for wild trout. The construction of these ponds has resulted
in considerably increasing the number of wild fish from which ova is
taken, .

In the summer of 1894, one of the lorge ponds above the highway on
Cheney creek, known as the ‘‘Elbow pond,’”’ was remoc}aled and two

ood sized ponds were made from it,both nsw ponds being riprapped with

%oulders. This work was made necessary bacauss 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-
road upon the same stream have been remodaled, They were originally
constructed with plank sides and hottoms, the upper half of each pond
being used as a spawning pond, in season. Ths barriers were removgd,
the planking of the bottoms and sides was removed, the banks were 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 demolished 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 purpose than the one
which was destroyed. The building was- constructed largely by the regu-
lar force of the station during the season when the work was lightest.

There has also been constructed by the regular foree at this station, upon
the south side of the waste diteh, a structure about 15225 feet in size,
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 thia buiiding affords shelter fram 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
Btate 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 info 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 foor was laid in a part
of the new hatchery,

The old hatehery and shap, because of the grading of the ground several
years since, were from a foot to sighteen 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 yesr: )

A large part of the flooring of the now 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 iuspection and repairs.
This work may be done during the seasen when work is the lightest by the
regular force,

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

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

As thore 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 already 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
been 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 house was built, the excavation
for the cellar was not carried out to the foundation walls, and the earth 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. &

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 honge comfortable, the wainscoting should be

removed and the wally plastered down to the basehoard, Sigrm doors and
double windows should be provided for the comfort of the occupant. The
house should ba 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 bs 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 highway front. Unless

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

to oceur, as the temptation to posch is great and the opportunity favorable
under cover of the dense undergrowth gkirting the west side of the

ELEVENTH REPORT#S‘TATE FISHBERIES. ‘ 33

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 & 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 convenience, but would pay for
itself in a sinlge year. - Every telogram received now costs 25 cents for
delivery, and considerable time, both of men and team, woulfi ba save_d
that is now wasted in making trips to mest 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
ight. .
: gTwo lengths of hose for additional firg protection should be pur-
chased. This will enable us to reach the car house from -the nearest
hydrant. Three hundred feet of inch hose with two portabls 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 provu}ed. Muchllabor and
time would thereby be saved and better results obtained. Provision should
also be made for ntilizing the water power for cutting food instead of the
use of manual labor. A small turbine wheel should be purchased for this

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

A new supply tank and new hatching 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 neéded for this station. '

The volume and low temperature of the water of Cheney creek, in con-
nection with the 30 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 oarry a 50 per cent increase
of stock fish is unqguestioned, and the question of increased production ig
simply a matter of providing additional pond storage and breeding fish.
The pond development should be chiefly in the line of fitting up and vtil-
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 highzay,as the somewhat higher temperature is conduociva
to a more rapid growth, ] .

Above thephigiway there is room for a pond for adult fish just south of
the old hatchery to replace the abandoned and unsightly nureery races
formerly used for rearing fry.

The (i]pture of wild trgout 31'(1.11:11:1i11g 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 fih is thus saved. Practi-
cally, all the fish running up the creek might be easily taken by heading
them off at the first and second levels. For this purpose a small trap or
pound should be provided and securely housed in.
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SAULT STE. MARIE STATION.

H. H, MARES, OYER4EER,

Owing to the difference in latitude between the upper and lower i
sulas ofg.Miohigan,_ &nd to the late advent of spring ilinpthe upper penﬁ']g]sl:ll&
when_ compared with the lower, we have found in fish vultural operations.
that it is impossible to plant the sireams and great lakee in the farther
north from the hatcheries already established for that purposs helow,
Tak_lng into cons_lderatmn these facts, the commission some four years ago.

_ decided to establish an experimontal station at Sault 8te. Marie for the
propagation of whitefish and salmon trout.

This station was established by a co-operation between the city council
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 neocessary supply
of water, free of charge, for two years. The State equipped the buildiﬁg
with the necessary jars and other apparatus for use in hatching the fish,
and this arrangement hes been in force for the past four years. The
hatohery has 200 automatic jars for hatching whitefish, and a number of
troughs for hatching brook trout. Its capaeity is 80,000,000 whitefish and
about 500,000 brock trout. The hrook trout eggs distributed from this sta.
tion are traneferred 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 experi-
mental station and work having shown the desirability and necessity of
establishing & permanent sfation at this point the board decided

to build a hatchery at the Sault, provided satiafactory arrangements oould |

be made, Application was made to the Secretary of War for the-grant of
_ & site embracing what is known as Island No. 8, and 700 feet of the river
bed 1mme{_ilately_ below‘r it, lying to the north of the'government canal and
lock, This territory lies within what is known as the Canal Reserve and
is owned by the United States gpovernment, '

On the 31st day of August, 1894, a revocable lease was granted to this
board by the Secretary of War, giving this board the use of this property
for the uses of a State hatchery. Owing to the fact that-there is ample

room‘for the oonst:rqction of ancther new lock, if so desired, between tbe
premiges now occupied by the commission under this grant and the new
canal, there i8 no likelihood of the lease ever being revoked.

There 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

—_— e
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the great reservoir of Lake Superior, in whioh 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 Sault, it
offers oonditions 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 hoth varieties.

Upon the concession of this grant by the Secretary of War, the matter
of construction of a new hatchery was brought to the attention of the com-
moh council of the Sault, and they were asked to donate to the State, upon
condition that a hatchery should be erected, a permanent supply of water
gufficient for the needs of the hatchery. The common council adopted a
resolution 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 erected 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 plans 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 hatchery according to the plans and 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,
whioch will be completed in the spring. The building is well constructed,
is of handsome design, and is well caloulated for the purpose for which
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 treut will be amply sufficient to furnish all the
trout needed for planting the upper peninsula streams for many years.

It will be necessary for the legielature 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 hatoching of
brook trout and salmon trout, and necessary interior fittings. A sufficient

.sum will also be neededl to comstruct 80 ponds, in which the parent fish

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

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

islanddand a sufficient 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 & general parking scheme of the
property surrounding the locks and canal, and as the premises occupied
by the hatchery are within these boundaries, we desirs, in conformity with
their plan, to grade and lay out the premises occupied by us so a8 to ocon-
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form to the general parking plan of ths TInited States.engi”neer. When
.these Improvements are completed, the hatchery and ponds will form one
“of the most attractive features of the park, and the f:gcﬂities it will offer
£or at:}c? bat;:_hmg a;:lcll dlStrll;butfiIflighOf %sh will give to the upper peninsula
barticipation in the work of fish culture which h is ti
to%cons%derable extont denied it, WHER s up o this time boen
. Wo submit that the concession on the part of the Secretary of War of
site for the hatchery, and of the city authorities of Sault St);.oMarEil: gf:
perpetual supply of water, are deserving of proper reco nition, and we

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

saved the outlay of a considerable sum of mon i
“on the liberality and public enterprise of the cig? and they reflect oredit
< The hatchery is located just below the dam of the electric 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 reservoir, the dam furnishing & sufficient head of water for g
gravity supply, The reservoir-doss not give sifficient head for the supply
needed for the whitefish operations, and the city has taken it'upon itgeif

to purchase a pump to furnish this supply. to ether with i
and the electric current to run the sanlljg. Yoiogeihier with an eleotrio motor,

CASCADE SPRINGS STATION.

C. F. HOLT, OVERSEER.

Late in the spring of 1893 we decided to find some suitable’ place whera
operations could be carried on for the artificial propegation of . the black
bass. 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 sucoessful we should be
justified in entering upon that work in the near 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 eould be
held under domestication, and a place where suitable ponds might be con-
structed in which to hold them. It was also necessary to settle 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 eunitable place upen which to build the ponds necessary for use 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 szperiments could
be taken. We were further influenced in our selection of this site because

. 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 begun
upon the construction of two large ponds. One of these ponds was to be
set 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 1893, thsse ponds were stosked 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
algo proved that pond culture work with the black bass can also be made
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suoceseful, and the two operations combined will furnish a suffcient 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 rajn becomes
turbid and renders a olose observation of the fish impossible, and is injuri-
ous to the fish themselves. '

We reoommend that a sufficient amount be allowed in ocur estimates for
the following two years to construot suitable ponds for the stock of fish
needed, together with a proper building for hatching 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
8ym, ﬂ]lld if the demands in the future make it necessary to extend this
work, future additions can be made.

. Fity-three thousand fry of the small-mouthed black bass were hatched
and distributed at this station in 1894 in the inland lakes in Allegan
Barry, Berrien, Calhoun, Cass, Charlevoix, Eaton, Emmet, Grand Trav.
eras, J aokson_, _Kent, Ouakland, Otsego and Washtenaw counties. With
adequate facilities, we expect to be able to distribute several hundred
thoussnd each season. No other branch of ‘new work the board has
undertaken in recent years is caloulated to meet the public demand more
tuliy than this, or prove more popular.

GLENWOOQOD.

WORDEN WELLS, OVERSEER.

At this station, situated at Glenwood, in Cass county, ia carried. on the

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

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

The carp is highly esteemed in Glermany, where it is an indigenous fish.
The female is very prolific, the fish is a strong and rapid grower and
is specially susceptible to pond culture. It is granivorous in 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 calculated
for other fish life.

It is of good edible quality and is superior to the red horme, sucker
and shovel-nosed pike. It was introduecd into America a few years since,
and has taken so well to its new habitat that it is now found in our mar-
kets. In the eastern cities it'commands a good price and seems hound to
bfecome an important food for those who consume the commoner varieties
of fish.

No plants have been made of this fish in the great lakes, but they have
been introduced 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 Glsnwood was .originally established as a private
enterprise, but the State, desiring to enter into the culture of this fish, to
mest the demands made upoen 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 proportions that it was found impossible, even with the ‘aid of-

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

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

days after they are hatched, ond should be liberated 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
shounld be made whereby a better 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 eyed eggs wight be
hatehed 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. Frankfort and Charlevoix were hoth visited
with this end in view. Both of these points were considered available
because of their convenience to the whitefishing grounds lying off that
coast and in the neighborhood of -the Beaver Isﬁands. After a carefu]
investigation, it was concluded that Charlevoix possessed advantages not
enjoyed by other places, on account of its good railroad facilities and

.becanse of the number of fisheries conducted from this place and was

accordingly located at that point. The city authorities of Charlevoix
granted the board 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

$76 a yoar and was fitted up for a hatchery, and for the purpose for which .
it was intended it served the purpose quite 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 taken 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-

nted 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

&

HLEVENTH JREPORT—-STATE FISHERIES. 41

usfiu} 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 frout 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 Charlevoix could be selected for this purpose. The
salmon trout is only second to the whitefish in importance of the commer-

- cial fish of the lakes, and the decreasing quantity of this fish in certain

localities demands that the State should enter upon the work of their arti-
ficial 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 one of the most] useful
agencies by which the work is carried 'on. It is simple and plainly con-
struocted, is well arranged and contrived for its purpose, and is in almost
constant use for about six months of the year. The average mileage made
by it during the year izabout 25,000 miles. Distributiong are made with it
to all parts of the State of every variety of fish hatehed. _ During the
whitefish distributions it is inadequate for the work, and it is supple-
mented by the employment of a baggage car. The large quantities of fish
distributed each season called for relief, and resulted in the establishment
of a relief station at Charlevoix., Relief was afforded in some degree, and
yet the car is continuously employed in all parts 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 States 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, 1893, an exhibit was made by this board at the West
Michigan Fair in Grand Rapids, of fish artificially hatched and reared and

of the native indigemous fish. In connection with this was elso shown
models of the apparatus and utensils used in different hatcheries. '

The fish were shown in seventeen aquarie, in which were carried salmon
trout of different sizes and ages, prayling of different ages, (German carp,
brook trout from the fry age to fish five yoa1s old,sunfish, buliheads, chubs,
shiners, rainbow tront of different ages, ihe black spotted trout, the brown
trout of Europe, smiell-mouthed bass and gold fish.

In September, 1894, two exhibits were made, one at the State fair at
Detroit, which was composed of 97 aquaria, containing the following vari-
eties: Brook trout of all ages, rainbow trout, brown trout, salmon trout,
black spotted trout, German carp, goldfish, sunfish, stone rollers, wall-eyed
pike, grass pike, dog fish, mulilet, sheep head, small-mouthed bass, big-
mouthed bass, white bass, rock hass, calico bass, sturgeon, cat fish, bull-
heads, perch, gar pike, grayling end a varied assortment of minnows.

At the West Michigan fair the exhibit consisted of 21 aquaria, contain-
in%[\morst of the varieties exhibited at Detroit. :

hese exhibits have proven the most popular feature at avery place
where they have been exhihited 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
to, 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
expedient to majntain 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 to the comier
oial fisheries of the State was begun. The object of these investigations
has been to sscertain, primarily, the value of the commercial fisheries to
the State; secondarily, to determine the results of fishing on the
natural stock, and, thirdly, the results of stocking by methods of artificial

ropagation, : )
P TI])JESB inquiries have been prosecuted from year to year since that time,

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

reasoneble data upon which comparisons may be instituted.” The canvass
made of the coast has been very thorough, and while it is passible that a
few small operators have now and then been missed, they are so gmall 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 thres 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 cosst 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.
Deductions 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 immature fish, and the entire lack o
enforcement of existing laws intended for the protection of the fisheries,
the fisheries are still profitable in many localities becange of tbe 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 Ontario and Erie bave reached a very low ebb, so low
in fact that Ontario bas ceased to be a proﬁtablt_a field for the fisher-
men, and Erie is fast becoming so. In addition’it may be stated that
neither 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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loonlities, like the morthern end of Take Huron in the neighborhood of
Detour, the eastern shore 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 divieion of
the coast 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 all of Iake Erie lying within the
State, The second distriot comprises the east shore of Lake Huyuron, the
south shore of the Straits of Mackinac and west shore of Lake Huron to
Hammond’s bay. The third district emhraces the north shore of Lake
Michigan and Green bay, the north shore of the Straits of Mackinae,
the north shore of Lake Huron to Detour and the Beaver Island group,
The fifth distriet comprises the south shore of Lake Superior east from the
%tate line hetween 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 connected therewith, will prove interesting and ingtructive, as:
bearing upon the present condition of the fisheries and kindred matters.

Derrorr, December 31, 1894.

To the State Board of IMish Commissioners:

GENTLEMEN—In connection with my work as statistical agent of the
boerd, T 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 time to
time during the progress of the work, fully show the condition of the fish.
eries, the cutput, money invested in the way of plant, nets, dooks, boat
and other equipment for the years 1891 and 1892, -

FIRET DISTRIOT.

The ﬁshinﬁ in this distriot covers the Detroijt river, from Detroit to the
mouth, and Lake Erie lying within the State. The fishing in the Detroit
river on the American shore is entirely conducted by the Fish Commis-
sion,and the fish here taken are exclusively used in the spawing operations
of the board, and all the ova used in the hatcheries for the propagation of
whitefish are taken here. Large plants have been made in this river each
year for a number of years, and the fishing has undoubtedly been main-
tained in it present good condition in the river and west end of Lake Erie
by reason of these plants. Were it not for the large number of nets which
obstrnet 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 cateh is of “‘rough fish,”’
such ag perch and suckers. The catch of wall-syed pike is first in quan-
tity of the better kinds of fish taken in this district. Whitefish and

fitulll'geon follow next in relative order, but tha catehes of each have heen
gzht
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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 tims largely productive of whitefish
and are still known as whitefish grounds, yet the catches of 1892 and 1893
showed a falling off in the catoh of whifefish. Seven pound nets were
fished, taking a light oatch of whitefish and a few trout, sturgeon, pickers!
and suckers. No gill nete are fished here,

The next station is Cheboygan, situated on the Straits of Mackinac.
At this point and on the chore above as fay a8 Waugoshance, across the
streits to Bois Blanc 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, sucksrs, trout
and gturgeon, and of the giﬁ i
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 cateh is composed of whitefish, herring, suckers, -

trout and sturgeon., Information was gained here from s reliable source
concerning the destruction of small whitefish. Heavy purchases of fish of
this grade, largely No. 8, and under, were made during the seasons of 1892
and 1893 in this vicintiy, Buyers refnsed to buy whitefish grading below
No. 2, except in limited quantities, unless they were salted, as the fish are
go emall and soft they could not be placed upon the market except.as salted
fish.

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

expenses.

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

: larfely of trout. The cateh of whitefish is of little importance.

ittle Traverse bay was once a very productive whitefish and traut
ground, but these waters have been overfished and now yield but slight
returns. The unprofitable catches of late years have driven the fishermen
at thig point to other grounds, They yet retain their headquarters at
Petoskey, which is a good distributing point. The fishermen whose head-
quarters are here have operated at Charlevoix and Cheboygan on Laeke
Michigan, and at Grand Marais and Bete (Grise on Lake Supe-
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
gturgeon, '

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 Lake Michigan. This point is noted for its large catehes 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 outfits,
were fished at this station in 1593. The catch of trout for that year shows

s

nets trout, Menominees and whitefigh, in the ,

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

The next place is Antrim City, then Eastport, Torch Lake and Elk
Rapids, all heing located on the east shore of the sast arm of Big Traverse
bay, and all being whitefish grounds. Farmerly 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 month 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 tront. :

At the head of the woest arm of Big Traverse bay i Traverse City. The
shipping facilities at this point makes it a good point of distribution for
the fish caught in this neighborhood. This arm of Big Traverse bay was
in former years a favorite whitafish 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 exztreme 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 pound 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 jaws,

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. Prom this point there are fished
two tugs and six sail boats, with gill and pound nets, and nearly allthe fish
oaught at Lighthouse point, bgat 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 South 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 were shipped from North-
port in 1803 than in 1891 or 1892. The fishermen claim that the falling
off of the catoh was due to the severe 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 teken.

On the shore of Lake Michigan, opposite the Manitou islands, and
between Leland and Sleeping Bear point, fishing stations are located at
the following places: Good Harbor bay, Port Oneida, Glen Arbor 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 heavy catches reported to have been made at
one time by the fishermen of thig locality were mads during the months of
June and July, tho season of the year when the immature whitefish come
to these favorite grounds, and the catch et these stations for the past three
years, which has been cdmposed almost entirely of small whitefish, show
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conolusively that they still make their anuual appearance there, but’in
much smaller schools. The cateh at these fisheries is salted and inspects
largely No. 3 and none above No. 2. _

-Houth from Sleeping Bear point, at Empire, Otter Creck and East Bay,
pound and gill nats are fished. Fair catches of whitefish, trout, sturgeon
and long Jaws 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 Scies
river, sometimes called the Betsey river. The tugs from here made long
runs into the lake, frequently going out to the Foxes and Manitou islands,
about 60 miles digtant. The catch consists of trout, whitefish, long jaws
and black fing and waes coneiderably less in 1898 than in sither 1891 or 1892,
One pound net was fished at Arcadia last season, but the catoh was of little
impbrtance,

The village of Ongkema, is situated on the shore of Portage lake,

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

Twalve 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 coneid-

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

-used 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, omee 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
catch 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 0F1892 and 1893 five sail boats, and five pound nefs were
fished out of this station, and two tugs a portion of these years. The catoh
is compased of long jaws, trout, black fins and a very few whitefish, There
hag 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 rige. 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 station has varied but littls sinoce
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 An
Sable. At each of these stations only a few gill nets are fished, and the
catch is insignificant.

Whitehall is the next station, and the fishing is done here at the mouth
of White lake. Tho fishing is much the same here 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 refuse. This has also been injuricus to other kinds pf fish.

The cateh of long jaws, black fins, trout and sturgeon is very light at
these points, and these comprise the varieties takep.

The next point south of Muskegen is Lake HarBof, and from here there

were fished in 1893 two pound nets, which report a fair cateh of_whitefish,
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much better than they have had for several geasons past. The fishermen
here attribute ‘this increase to the planting of whitefish fry by the
commisgion,

The two principal fishing stations on the east shore of Lake Michigan,
not yet mentioned, are Grand Haven and St. Joseph. Of these Grand
Haven takes preéminence and ranks second only among the fishing stations
cn this shore. The three most productive stations being Charlevoix,
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 eatoh of 1,600,000 pounds in 1893, showing a
fallin¥ off of 250,000 pounde from 1892, Ome million pounds of this catch
was of long jaws, or deep water herring, the remainder of the catoh 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, 1893, with a small

gang of four inoh mesh gill nets, upon an old whitefish spawning ground,
x;ibout four miles in a southeasterly direction from the mouth of the

VOr.

They report that they wers uniform in size, averaging from one and
three-fourthe to two pounds each, and having the distinctive features of
the Lake Erie whitefish, which are distinguishable from the whitefish
natural to Lake Michigan. During all thege 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. Bnt
they have lived fo 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 mets are fished here, which make a light
oatch of sturgeon and whitefish,the total catch being half a million pounds
less than at Grand Haven. Six tugs and five sail boats, equipped with a full
complement of gill nets, are fished here, the catch being chiefly long jaws,
black fina and a 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 nets only are fished,

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

being the kinda 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 a firm belief that the planting of
whitefish fry is the true cause of the improvement. Shriver Bros. have
fished here for 27 consecutive years and they have seen and noted the
decay of whitefish, but express the belief that through the restocking
gfttha waters, they will again see whitefish more plentiful in the near
utaroe.

* Insemnch es all of the whitefieh fry dietributed in the great lukes are/the lprogeny of the Lake Erls
whitefish, this statement in of great importance,—Commiesioner
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THIRD DISTRIOT,

This distriot inoludes the north ghore of Lake Michigan, beginning at the
State line between Michigan and Wisconsin, a portion of (reen bay, the
north shere of the Straits of Mackinac and the north shore of Lake Huzon to
the Detour, arnd also includes the Beaver Island group.

' The character of fishing is much the same as upon the east shore of
Lake Michigen, although the catch differs by resson of the large lifts of
herring, which constitute fully half of the quantity taken in this division.

From Menomines 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 fisherier in the State. There areimpartant fisheries at Gros
Cap, near Point St, Ignace, and large quantities of herring ate taken heve.
The Menominee whitefish is found on this shore and the wall-eyed pike is
quite gbundant 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 this locality in years past and there were undoubtedly no white-
fish grounds superi:f)r toythese on the lakes. St Martin’s island, Fair-
port, Manistique, Seul Choix, Mille Coquin, Epoufette and the Ware House -
were the most notable fishing stations, and are even now resorted to by
the fishermen, although 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 straifs & dumping
ground for mill refuse. The result hag besn that the spawning grounds,
even ag far as the Beaver islands, have been covered with sawdust and the
spawning beds have been ruined. Thie, together with unlimited netting,
has worked deetruction to these once valuable fisheries, i

Pound and gill nete 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 Cheneanx islands, the result
of the plante made by the commission have been manifest by the numbers
of small whitefish] taken. The fishing is onlyifairly good even now
along this shore.

FOURTH DISTRIOT.

From Detroit, up the river to Baltimore bay and the St. Clair river to
Port Huron, there are fished pound nets, fykes and seines, the cntch con-
misting 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 figheriee of this kind are at the
mouth of the Clinton river, Algonac, Marine City and .St.?nGIalr. There
are quite a number of pound nets fished in Lake St. Clair from the head
of the Detroit river to and including Baltimore bay, and a few whitefish
ate caught there duirng the fishing sesson, in Cotober and Nevember
principﬁly. . o i o

At Port Huron the hook and line fishing for pike perch is quite import-
ant. The aggregate purchases of the dealers of these fish taken with lines
for 1893 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 king of fishing begins in the latter part of May and lasts through
June and July. It 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 1893, Was 80,000 pounds less than in 1892,
and the fish were much smaller in size, heing largely No. 2 and under.

Two tugs fish gill nets out of Port Huron, going quite a digtanoe cut
into Lake Huron. These nets made fair lifts of lake trout in the sprin
and fall. The Fort Gratiot fishery, near the outlet of Lake 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
geasons 1892 and 1893 shows this statement to be true.

Leaving Port Huron and following the west shore of Lake Huron to.
Lakeport, Lexington, Port S8anilac, Forrester, Richmondvills and Forest-.
ville, pound nets are fished exclusively, The herring catoh of these figh-
eries is far in excess of that of any other kind, and in 1893 was the largest
ever known on thig shore. Pickerel, pike and suckers are also taken, but
the whitefish, which were quite abundant here 165 or 20 years ago, now
make bt an insignificant part of the catch. Two pound nets were fished
at Sand Beach during the fall, taking but light cafches of whitefish and a.
fair catch of herring. Four fish tugs and sight 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 Alpens. :

Port Hope, Grindstone City and Port Austin come next in order. But
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 hoats.
well equipped with giﬁ) nets, doing a good business during the fishing
geason, which begins toward the end of April and continues to about the
first of December. Four-fifths of this catch are of trout, the remainder
being whitefish. The trout are taken in Lake Huron and the whitefish off
Big Charity island iz Saginaw bay.

In Saginaw bay proper and in the Saginaw river and its tribuatries,
something over 500 nets are fished, of the following kinds, pound mnets,
fykes, gobblers and drive nets, with a total catch of something over
6,000,000 pounds, comprising in quantity nearly one.sixth of thoe fis 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 *‘rongh fish, *’
such es perch, suckers, bullheads, sunfish, etc., the price reslized being
from half a cent to three cents per pound. Tons of wall-eyed pike are also
taken and are 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, the kinds already mentioned make up the catch,

At Alabaster and East Tawas fishing is carried on with pound nets only,
the gatch bein% of the same kinds as above mentioned, except that a
%reat many small, immature whitefish were taken at Enst Tawas in 1892,

he herring catch at these fisheries in 1893 was in excess of any previous
Year. ’
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The extensivesawmill interests at Au Sable and Oscoda 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

thig locality from which they were once so plentifully taken. "The tugs -

and sail boats, 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 catches of trout and whitefish. The proportion of whitefish
caught is very small. '

At Seven Mile Point, above Osooda, is a whitefish ground which is
operated with pound nets and a fair catch is taken each season. -Pound
nets are fished at Harrigville, Sturgeon Point Light and Alcona, the catohes
being of little importanos, .

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

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

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

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
fshermen, Six tugs with large and complate gangs of gill nets, fished
from four to six in a gang, are fished out of this point, They make long
runs out into Fiake Huron and take fair catches ofptrout, with an occasional
Lift of whitefish during the month of November, :

North Point, the shore above, and Sugar Island, sre 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. whitefish are the produot of the sail
boat fishing, while the pound net catoh comprises a greater variety, composed
of whitefish, herring, suckers, wall-eyed pike, trout and sturgeon. Nearly
300 packages of immature whitefish, mostly No, 3, were taken by these
pound nets in 1892, From personal obgervation I can state that this wan-
ton catch of little whitefich is carried on ull along the shores of the great
lakes, wherever pound nets are used.

Rogers City is the last fiching station in this division. Six sail boats,
fitted out with gill nets, take fair oatohes of whitefish and trout each HOHE0N,
the catch consisting ;s principally of trout. No pound nets are fished here.

FIFTE DIBTRICT.

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

The fishing is carried on with pound and gill nets in this district, and
the same falling off in the catch of fish at the fishing stations on Lake
Superior is aleo noticed. Trout and whitefish are the chief kinds taken,
together with some sturgeon. In'this lake is found the siscowet, 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 shosl
water frout, heing too fat, but when salted it ranks with the best salt trout
upon the market. . : .

The most extensive fiskery upon this lake s 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, ahout cne-half of each variety.

- Bay, and:the present exhausted condition o
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Marquette and Portage Entry rank next in the order named, but the pro-

portion of whitefish taken at thege points is muoh smajler.
. At Ontonagon, once an important fishing station, the fishing is now of

little consequence.

From Ontonagon to Keweenaw point the catohes dre light, but from the
latter point down the shore of Kewseenaw bay to L’Anse %
/made, especially of whitefish. At Huron bay the catch of 1893 was the
ightest ever known. Not enough fish were taken to pay for driving the

years, this bay wag a very important whitefish ground at one time, and the
oatohes that “were formerly taken there wera so large s to he almost
incredible, .
At Autrain and Old Munising, the ﬁshipf is similar to that in Huron
I the grounds is manifest. The
best spawning grounds of the shoal water trout are gaid by the fishermen
to be at Tsle Royal, Maniton Island and at the head of Keweenaw Point
and Stannard Rook, ]

Thfa fishing at Grand island and vicinity, while cnce goed, has also
deteriorated.

French and Indians during ‘the early spring and fall each seagon. The

named a8 to guantities: Whitefigh, trout, pike perch, berring, suckers,
sturgeon, black bass and oceasionally a muskallonge. The latfer fish was
once very plentiful in the Sault river and among the islands at the head of
Lake Huron.

A comparison_ of the tables of 1891, 1892 and 1893, showing the total
catch pf 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
pounds less than in 1891, and that of 1893 waa 500,000 pounds less than
that of 1841, Tpe catch of herring for 1893 was the largest ever known.

. It is also manifest that there is a gradual decresge, not only in the quan-
tity taken, but in the average weight of whitefish.

This is one of the most potent factors in the destruction of the white-
fish, and un]eas prevented must lead to the exiinction of the fisheries, and
_the d_estructzon of small whiteﬁ.sh, while most proncunced at some places,
1s quite general throughout the enitre coast.

CHARLES H. MOORE,
Statistical Agen,

The following tables are submitted 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 Fisk of Michigan.

DISTRICT NO. 1.

Hind of Fish.

1883,

DISTRICT NQ, 2.

Ponnds,
Kiod of Fish.
1885, 1891, 1892, 1893,
“Whitefish
‘B!}im‘f;nil‘roub .| 1dmamod romas| s | Lo
ko arch T A | M| M
Stargeo: 510,320 2,408,850
BORD oo LTI 122,72 200
-‘mgﬁ"ﬂ é%"mu 7,895
Huckers. 241100 |7 50,000
Gat Fisl 1050 184500
A \VIATe... wm————————
All other Kinds . Sg_g:gg g
867, X
DISTRIGT NO. &
Pounds,
Eind of Fish. ”
1835, 1801, 1802, 1803.
Wi I
Thitefish. ... 2008 | 1069700 ) LESTOME | L260.4%
Pike Perch 1,280,888 1,020,410 1,174,059 1,088,
Harring..._.. 00, 121,200 215,8 183,
~Sturgacn 043 3,3:58.&
8 ...
Baugora... 150
Sockera. TR
Cat Fish 215,600
b AU SYORREINE SVOIN NS B - |
All other kind, 900 'ltg
\
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DISTRICT NO. 4.

bb

Pounds.
Kind of Fish.
1888, \ 1891, l 1582, 1889,
1
Whitefish. ... 2,121,591 377,040 ’ 470,850 408,
Salmon Trout 2,019,568 1,817.8 2,616,100 2,528,700
Pike Perch .. 3303790 | 2414358 (1,038,850 1,368,9
Herring... 3,468,500 2,575,200 4,050,000
454,850 264,400 291,8
£8,458 28,200 EQ,
50,150 5,000 3.4
1,943,350 2,168,900 2,021,600
oI 1,125,0 1,900,700 ,275,000
- 143,260 125,500 45,050
CBVIBID o e oe s ome e e mma mmms rmmm mmmt #mmsmmm mm === =0 | =g Sy g 31,8 82,200 43,683
All other ldnds 5,454,004 567,300 245,717 ,361
DIBTRICT RO. 6.
Pounds,
Kind of Fish.
1885, 1881, 1882, ’ 1398,
1gfepe0 | 49000 | 2754200 | 2423600
14015 | 8,172,500 | 2,608,089 2,836,000
84,508 153,248 £,800 118,000
- 254,000 228, 214,000
.......... 95,000 37,800 47,800
500 3,000 4,000

Amounts Invested in the Operation of the Fisheries,

DISTRICT NO. 1.

Ereezers, ete., by Districts.

i 1488 1881 1802, 1803,

Nomber of gill nets.__.. 106
Nuomber of pound nets.. 187
Number of seines and fykea _ [N P——— 2608
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 8 18 116 157
- Yaloo of nets_. .- $32,048 00
Yaluse of boats. 4,285 00
Yains of lands 16,063 DO
53,206 00

Tatal capital invested._.
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DISTRICT RO, 2. .

1885, 1598, 1882, 1893,
Number of gill hete. - omero v vaae e .- -
Number of poand nets. .- R 12‘%&3 lﬂ.ggi 20'% B
Number of seines and fykes . 12 19 i A
Namber of steam ) 40 29 b
Number of eail ¥ is... ] 167 149 3
Nuomber of pound boats 45 67 n
umber of ekiffe.... - - 60 69 Tg o
umber of men emyploy - 472 384 Tgﬂ 81;-;‘!
%:i:: g% %:t:t‘;_ _| not taken | 513,830 &k 00 | $168,740 00
Yeluoof . ) Dot taken |  $8,09900 | 12432100 | ~135.280 00
Yalas o Jande and_ boildings.. "I not taken | 58,263 6 77,330 00
otal capital investad . o oo o .oeremecaen cmermmmeae Dot faken | 20570250 | 330,460 00 281730 50
DISTRICT NO. 3.
, . 1886. 1881, 1888, 18¢8.
Number of gill nots
Nomber of ponnd nets .- T‘ﬁg E‘ﬁ; G‘ﬁ B
Nowber of seines and fykes 23 2 2 ¢
Number of steam vesssls ___ 16 3 6 5
Nomber of eail vessels . .. 118 143 141 g
Namber of pouod boats i 68 B! 5
Number of ekiffs. .. $0 20 lg %
§nlmber of men empl 497 202 560 1%3
V:l :g g; Eatst - not taken | $90,051 00 | $98,212 00 | §114,958 00
Jalae of londa S not talcon | 26,280 00 605 41,150 €0
Yotne of '::l 8 bel|inl ngs . pot taken | 52,516 00 [ 83,488 00 71,720 00
pitak InVeRted - oo e cmt e mmm e s not taken | 175,166 00 | 107,800 00 | 227,320 00
. DISTRICT NO. 4.
1883, 1881, 1802, 1593,
Nuomber of gill nete.___ '
Nnmbar of pound nets. 3.2%1: B._}% 4’38}.
Numher of seines and fykes . 20 10 us
11 14
8 193
84 104 114
()] 180
855 1,464 1,296
..... not taken | $144,748 00 | $145,813 00
not taken ,851 00 60,325 00
pot taken | 14573200 | 170,788 00
not taken | 834,33L00 | 585,984 00

DISTRICT RO. 6.

1885, 1881 1802
6,828, 5,472
214 "181
[ ]
7 [
158 143
7 3
s

1,673 544

£102,871 00 § 595,135 00

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

X 52,885
not taken | 241,301 00 | 197,080 00
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k’ Comparative statement showing the total narmber of pounds of whitefleah caught and

tofal number of nels, gteqmers 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 whitefieh caught in 1885, 8,143,626 pounds.
95,839 nets were used in 1885 and they averaged to cat

The increase in nets used in 1891 over 18
pounde of fish canght per each net was 34 per cent.

pounda of fish caught per each net was 48 per cent.
pounds of fieh omught per each net was 59 per cent.
58 gtepmers were used in 1885.
70 eteamers were used in 1891, or 920 per cent increase Over 1885,

13 steamers were used in 1893, or 93¢ per cent increagse over 1885.
733 hoats, other than steam, were ued in 1885.

emphasize the facts thorein shown:

A ' | 8 '

61 steamers were used in 1892, or 12 'cf 1 per oent increaes over 1885.

Total whitefish caught in 1891, 8,110,387 pounds, or 4-10 of 1 per cent less than in 1885,
- Potal whitefish caught in 1892, 6,347,535 pounde, or 992 per cent less than in 1886,

Total whitefieh caught in 1803, 5,345,800 pounds, or 35 %er cent less th

ch, 31644 lba. sach.

36,514 nets were used in 1885 and they averaged to catch, 2221% 1ba, each.

38,283 nets were ueed in 1885 and they averaged to catch, 16534 lbe. each.

49,073 nets were used in 1885 and they avera%ed to cateh, 1273 1bs. each.
5 waa 26 per cent, and the decrense in
The increass in nets used in 1892 over 1885 was 48 per cent, and the decreass in

The -increase in neis used in 1893 over 1885 was 64 per cent, and the decresse In

1,423 boats, other than steam, were ueed in 1891, or 94 per cent increase over 1885.
1,167 boats, other than steam, were nsed in 18092, or 54 per cent increase over 1
1,403 boata, other than steam, were used in 1893, or 91 per cent increase over 1885.

885,

The following diagrams are published in connection with the above to
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DIAGRAM No.

e

(—Showing relative catchas of Whitefish
for years 1885, 1891, 1892, 1893.
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. ’ PIAGRAM No, 2—8howing relative catch of Whitefish
per net for the yaars 1865, iB9(, 1852, 1893
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DIAGRAM Mo. 3—Showing imcrease in nmumher of nety
used for years 1885, 1831, (B892, 1893,
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The foregoing report covers the operations of the biennial period, and

is herewith respectfully submitted. ,
HERSOHEL 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 ‘H, Jerome, are pub-
lished in ronuection with this repott. '

The creation of the State Board of Tigh Commissioners Wil due mainly
4o the efforts of these mexn, and it seems best, :n view of the passage of
time; which will soon make it jmpossible to reproduce the connterfeit 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

passed from the field of activity, bat the good they did lives nfter them.

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

ple of Michgan, His keen interest in gll things which pertained to the
welfare of the State, his -humanity, 1a1ge heartedness and his democratic
manners and life endeared him to the people of the State, and his memory
with them is a sweet remembrance.

He tock an active interest in the legislation resulting in the formation
of the Board of Fish Commissioners, and his influence a8 the then Gov-
ernor of the State, wab all important in securing the necessary legislation.
nder the act creating the board the CGovernor WaS made sn ex officio
member of the Commissiom. ‘

(eorge Clark, of Beorse, Michgan, was @ commercinl fisherman. Howas -

appointed 88 & representative man of enlarged views, and as one who 54w
the possibilities of fish culture, ap 8 Means by which the fisheries might be
rencwed, e was a strong advocate of the agtablishment of & commission,
and his practicsl kpowledge and his hard commoh 8eDse coptributed much
4o the success of the early work of the board. '
George H. Jeroms,. of Niles, was one of the original members of the
" board, but resigned to become Superintendent of Iish Culture. What
g figure he was in the early history of figh culture in Michigan! His
reports, which cover the first six years of the operations of the board, are
permested with™ enthusiasm and read like movels. What the practical
resnlts lacked in realization was 1moTe thap compensated for by the elo-
quence of the superintendent, who wrote with more method even than he
knew, Who can read those reports without being gtirred with his epthusi-
asm? While his style may Pe open to the charge of being turgid, his
enthusiasm and his perception of what the future held in store for the work
are plainly manifest, and we of & later time have seen his prediction Teal-
ized. He was s pioneer in fish oulture, and the new entorprise was fu
of digcouragements and disappointments, but like all pioneers he possessed
that sturdy and strong individuelity which makesits possessor'conspicuous
aﬁmn%sf. Lis fellows. Verily, © The blood of the martyr ia the seed of the
. ¢hureh.” ‘ .

J— -
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FISH PLANTS, 1893-1894.

Whitefish plants, 1893, from Detroit house.

Name of waters. ‘Whera planted. Date, Number,
Detroit river... Girasey Islafd April 5._. 5,000,600
" Bella Iala. w8 5,000,000

“w W wooge 5500

" v w1000l 5,010,000
" Foot of Duhois street. AL T 15,010,000
N -Mamajuda Island. _____ o« 5.000,000
" Bello Iale ..~ " 5,000,400
" ant of Dabois atreet: " 10,000,000
" Mamajnda Island._ “ 5,000,000
M Belle fsla. ___.__._ o 5,000,000
Grassy Yeland ... ____________ " 5.000.000
Windmill Point,.._ 77777 " 5,000,600
{ne mile west of Lightship * 5,000,000
Groess Point.. ... . .- " 5,000,000
Oxne mile above Grosse Point... . " 5,000,000
Threa milea abrve Detroit river. . " 5,000,000
Fire miles above Detroit rive " £.600,000
uskegon ___ — " 3,000,600
Manigten _ . " 3,000,000
“ 8,000,000
v o Ludington e 3,000,000
" v Frankfort “ 8,000,000
Saginaw bay. Bayport . o 8,100,000
@ e Lok “ 3000000

Straits of Mackinee Cheboygan_ I 1,000,0
e Huron..__., 772777770 8and Beach 7T o 8,000,000

-
127,000,000

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

Name of waters, Where planted, ) Date. ‘Momber,
Btraits of Mackinao _ at, Ignace._ 1,000,000
Lake Michigan. . _ +| Manistiqn 3,000,000
L [N _ - " 3'[m‘uuu
Lake Huron., .| Dstonr. 1,500,000
w o - - 1500000
Lake Superior...___.____._________ Marquette ___.___, 3,000,000
Taquemauon bay.__ . .| Taquemamon Hay. 4,000,000
Bault Ste. Mario river spion o 2,000,000
w " Banle 8te. faria; 1,883,960
DO e e 20,848,060
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L
Whitefish plants, 1894, from Detroit House. !
Nams of waters, Where planted. Date. Nomber,
S 1,000,000 i
4,000,000
3,000,000
- 3,000,000
South Haven. 8,000,000
W " 2,500,000
“ “ 2/506,000
" " 2,000,000
v 3,000,000
Lake 8¢, Cluu‘ - 4,000,000
Lake Haoron ... L. Y. 2,000,000
Lake Bt, Clair i : S 9,000,000
Baginaw bay .. Ray Cliy. _ u 4 3,000,000
e Bt. Clair, Bella Xele __ - e 4. 2,000,000
Lake Michigan.__ Saogatnek, ... v §.... 3,000,000 -

" Lake 8. Clair. v 2,500,000
Datroit river v 3,000,000
Lake Erie._. I 3,000,000
Detroit river. u“ 3,000,000
" s 3,000,000
Lake Michigan.. - “ 9,000,000
“ "o .| Bt. Joseph._ - o 8,000,000
Lake Bt G.lau' -| Grosse Point. - “ 2,500,000
.| Lightsbip __ - " 8,000,000

Leke Mmlngan Ludington - . 2,500,000 ,
Lake 8t. Clair Above Grosss Point. " 2,600,000
Detroit, river.. .| Belle Iale..__.._ . " 2,500,000
.| Graesy Istand - " 8,000,600
Lake Huron... .| Alpena__.__ " 2,000,000
Lalce Bt Llnir .| Lightship_ " 2,000,000
Lake Hoxon. -} Band Boach ., 1 2,000,000
Detreit river. Hells Inle " 1,500,600
;Baginaw bay. .| Bayport _ o 2,000,000
Lake Eris. .| Newport ... " 600,600
Lake 8t. Clair_.... .. Lightship . " - 2,000,000
LT N A Mmoo mwm Ao S on o mm oo nmme o ma o am o €0,600,000
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Whitefish Flants, 1894, from Soult Ste. Morie House. .
Namoe of waters. Where planted. Date. Nnmher..

Teguamenon bay.._ Teguatmenon bay 1,500,000
Saaglt Ste. Marie ri ey 2,540,000 -
Lake Huron.._. 4,100,000
Lake Baperior.. ot 1,020,000
Lake Munmtxque Lake Manistique B41,860
ake Superior.. Manistigne 1,500,000

¢ v Marqnette. . . .-oooeoee o 2,000,000
Lake Michigan.. letle Bay de Noguet: 2,000,000
Hurlburt lake. Hurlbact station.. . 50,000
Whitefish point._ 1,875,000

Manistique. ... 8,000,000 .
;| Sanlt Bte. Marie 1,033,800
DOk o oo e e mm e mmmn t o mm s mm e esmm s mmemmmmm m e ¥ e 4 s e ———— 21,260,400
Whitefish Plants, 1894, from Charlevoiz House.
Nams of watars. Where planted. Date. Number.

Take Michigan__._. Heven-milo reef April 11__.. 2,000,000
o " gnn- .| Fisher's roef_.__ O T 2,000,000
" " - Seven-mile reef. 13, 2,000,000

N N . Between Norwood and Cathead pumt._. 13, 2,000,000

" " - Frank!ort 18 8,600,000

* ' Seven-mile reef.._ L 2 000,

" ' Fisher's reef.____ v 4,200,000
harlevoi " 250,000

8,500,000

8,000,000

1,650,000

~ Bonud lake 4,000,000
Total... 1,000,000
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. Brook Trout Plants, 1893.—CONTINUED.

2
a
g
g

Connty end name of waters,

* Brosk Trout Planis, 1893.

Bengig!
Connty end nams of waters, Town, D itor, . . Litt.lle Batssy TLYOL - cooszmmn-omn Wm. Cherryman._..- 12,000
epositor ‘ Nember B e.d TAtila Doteoy rivors..- WO wilkineon. 2 15000
Algonag B retr’s brook Pipest Charles 10, B March 30 0.0
R1H 3 ‘armer & Hrook . 1p! one - Jbaries 'Rrmer --- Arc. - & .
}';?;‘cf‘tﬁeg‘uﬁ;"g\‘.‘agg """"""" ?h%hglgllg artridgs - lzgrggg Doges brook.. Buchanan Trovi Radds 8,000
Smith creel. ... i ” - 1500 flates brook. * . * " 3,000
Wabber creek _ 0 1500 %eflfneta. creak.,k Lyngges Jeoffries 1,2%
- * alentine creek. * Y e b
%‘rl:g,egr:;:%k D Mofzegor. - g»% ’ %Qring creekli_ D, ¥, Bornmerschelm. | %:.'ggg
o . T v 3 inne'a cree o - " “ R
3%}:’: :,.‘;ﬁk Adﬂ.l\m“ Sllvglrthorn. 2-%88 ‘Pributary t¢ Lincoln and Royaiton J. H. Hateh ... ﬂ‘.000
Wolf creok. Lawrenos R. Dorr ’ g.000 Pipestone cresk. Benton Herbor......| L T- Borridge 8,000
Silver creck. . CTT €.000 Bonnson ereel - " . " 8,000
Motrenn creek w w 7T 000 ZTdmonds creek.. . R 3.000
Rilver oresk _ - 000 Chadwicl ereek. : . 3,000
Wolf creek. . 2000 Hestman oreak . woo- 3,000
Fox creek.. | Haynes . . Owen Fox... 5.000 Roclkleff creek. .. w i i 8,000
Fim stream. Harrisvilie B, W, Lyman - 1,000 35tk oveol and triatarion... § | Baol it and - 3,000
Indian river w W - 8000 Beinbridge. ... -
1pdian creak. Mikndo .- | Ambross Thomps! 2,000 .
%glimg orealii - . . " “ " 8,000 Cﬁ?é’;“éreak Borlington Zachariah Little 6,000
ilann creek. . arrisvil ‘| Jobn Ven Buskirk 3.000 brt B [ iAoy, I, et 4 - y
i : b ) \ 0 . t. Jack pring brock. "| Mewton and Leroy. (. B. Lowell... 6,000
Vau Boskirk mi —rnmnens ) 3,000 Wormley's creek. Marehall .. J. F.Garwood. 4,000
Allegan! Eiuklg Cl‘?{ﬂk_ N " - i,‘@]ﬁul(])
5t Ti i 3 nos broo. " X
ﬁ‘;ﬁﬂﬂi’:g‘ﬁfbm Tiver. .- ﬁf%ﬁ (g,;:gg ﬂﬁ‘g?)g Dizon creek. " C. R, ‘f_(m'ria_ 4,000
Big creek ... 7. D. Kelley 2'000 Helmer greek.. Bedford .- . - 4,000
Bellingham cor N . T I 000 Seven Mila crgol - v 4,000
Boul-y pond teil TAC 7| Granmevillo ... - 2000 Gox brooks,...- Emmot, - “ o]
Clifford creek Trawbridge & Otaego| Gonrad Bro 8.000 ratt brook .- .. - - edfor . 49
Fatler crenk _ °\ John N. Perkiva - 4500 Mineral Bpring broak. Battle Creak . 4,000
Y. .rrick creek - e e i HEN Augtin brook. .. .- " 4,000
Branch of Sohual 5% Part_,nd%)a Spring bro "| Bedford ... . 4,000
Bijvar creels _ 500 Spring brook._.....---- 1 Aseyrin ... ! 4,000
gt\]:jkina areek N N 4500 k Cass:
Gold Stroarm, brook- Bochauan B, Jones. - S0 E Fao Vino orosk Poltogon -.--c--oeoo E. L Qolby -r-ooro oo a0
. Bpring Grove creek OLeego ;... --- Foba D, Woodbeck - X ] entt cree s enn - - o[ Bedi BRCC - o
gcng.t ereelt. ... .- T amd Gasoo George Mooro %‘.ggg A %gﬂ;‘;(fn"’:féa‘k E{){:ﬁ(ﬂ;g&gg i Howard C. K. Rimmerle : 3‘%
pring Brook ereek - Lt oameamomnnnns Henry Motte.-- 6.000 1 Stephenson ereek ‘| Jefferson. ... ----- |- v 7. 4000
Alpena: . : Shaws cresk .. Jefferson and Howard " 7. 3,000
Bl crepk. . . . " 7500 o o %er:itm:iﬁml Mlk ‘If-ngmug &gﬂfemoa Joh é‘ don_ : ; %,?gg
''''' v - " 3 , kT . adsell's ereek. affereon and Howard| John Gondon... ' B i
Murse creoks ' ' ¥ 7.500 [y Counlter creek Jofferson .. Fred A. Hadeall. “oT, - 31000
Antrim! ; Leo ereels .- " " R wooq 3,000
Dick ereek.._. 5000 . | Bmith's cree * 8, 8. Condon.....---- R | 2,000
Woud creef . 000 ' Heddon creek Wayno .- Wm, H. Murpby woT 9,000
Orr creek. ... 12,000 h Indian Liake oublet Bilver Cresl " . w7 3,000
McCartney oreek i . Van Poll ! j i
Spencer creak . 5 ) {%'388 CharievolT: .
Codar crook - ins. 8,000 - ﬂ%sffghcggﬁk """"""""" ptr 25,000
[ ' Y . " - . 5,
Gold creek...- * * 9,000, Stovers creek._ . Charlevo .
Alger: I N Hortons eroek. .. Hayes and 21 0. Bewitt o ceeeeaoe- 9,000
Kook TIVAT _ox cme amm Horetio Seymour..--. 7,000 - : N
hi i " oo X I Chebopaan: . .
%ﬁ?gu"’rigﬁ? oreei. . 8. Wobmoro.—- - 2%83% Middle branch of Littie Stor-
Rock river._.. N. M. Kaafman ... 98,000 Uggg: Py H.J, GrOVES «oommnnan
Arennc? N . QOld ereek .
gvep river ; Degp Riyer...- &.C. Maxwell . 9,000 N ‘f)]:i:}fsc‘l;ﬁggﬁ" W. H. Merritt ... -~
ame nob gven - - .| John . Gilkert- 15,000 ' ) T Hebron. "| John Reyoroft....---
Ratland .. - Chippewa !
W
B:uaitér?;eg}-‘a'a - Hnotivgd - Sidoey 4. Crowell .. 18,000 - . . Sault Ste. Marie river. ...—-- -! C%?&;E%g;iggd % Cace Robothem. .
%ﬁ! creek . Hopesod Hwa('.\n.gs'. X . .“--
Lau]:]:r?ir:?saﬁ Thorgapple -~------- John tidQuesn g"% ' Rrown creel .. e emmmm |
Culdwater greek .. OdPBEBE - e m ‘| Oliver J. Wai 12,000 S
Yankea dprings et Yankes Springs | A, C. Baont .00
Elis or Marsh brook. | Arsyrin._. . 3 12,000
Ieelie stream. . Carlton 10,000 M
Name pot given i 10,000

..-:_L-_‘A:vir:m\u_‘.,_:1 a
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rook Troub Plonts, 1893 —COBTINUED.

. B :
Trepositor. Date, Homber. . :

Coucty pnd name of waters. - Fowh.

Brook Trout Plants, 1893 —CONTINUED-

Depositor.

e ——

Counnty snd pamse of waters.

8,000 I

-
Clare: Tonia: .
Greon's ovesk. R . Steol erealt . ----- TORIR woncemmmm =T H. L. Bailey.--------
Norway creelt.. . B : Derby oreek . H
Gishawaeh creek.—.. Btomy oreek DAnbT. e e en arme oo -] BEOTES D. Allon_ooon| T Bememeeee 3,000 \\
b, of Tobacoe Fiver.- A Spring brook-- i
Chord eraek... --oo-o- Cryderan cresk. WL i W, D.Crane .- 3,000 b i
Mid. br. Tobacco river-- Duck creek .-~ Campball.- Gamuel W. Brrt- 6,000 b
Chippewa river. .-~ \
Dock and Tom ereak. Tosco! t
Town Line creel._.-- Vaogho ereck .. | plainfield. .. oo -o wWarren S. Hodges.--- 2,000 ;
. br. of Tobacco river geveral.. Lold ereek. .. Tawas and Haldwin..| G- W- LGB cmr - mmemn 9,000
Norway ereeK.....---v Not stab
, Isabslla! i
Cléﬂto'r_t:’ . . %@_ony Brg J— %loogﬁﬁg]d & Deerfi'd) Norrie &0 ccavmmmen 6,000
artis’ crogk-..---- | L br. G i parfieid . -- o--
thonl Spction cree. No&«%iéﬁ”}fﬂ, Notawh.- .- Geo. L. Granger 12,000
Hjgh Bank creek N. br. of Chippewsy- Gilmore - | . H. Fresman... 6,004 :
Coon. cresk Willow oreelf-_ .- Four tewnships Chae. B, 15,000 i
Alder cree ! Herring cred Yernon .- Joseph Vorrett.. 8,000 il
Foat creek Elieha F, Edward ! MePonald or woo Alien McDonald 6,000 )
Capsius Alexander..-- Baker creok... - T, Beeloy . .ooncamm 6,000 [
4 Johnson ereel. - Union -.- Warner Chorehill. - 8,000 i
1

A. M. Birpinghem .-

Jackson: ’ .
Hendwaters Ealamazoo river...| Hanover, Spring AT~
8. Woogrnf.-----

. br. of Map

Eator! . . h Wor, and Coneord.. R.
Band Btons ereek ..o. -o-c--m= Oneidf.c-eeaomemress . Carlisle oo omm-mm 6,000 Coltron’s cPoRl o -o-2 -pr=-re Summit 15 3. G. O'Dwyer ‘
: Trib. to San "| Bpring Arbor.. . Fer-- i
Emmet: Mill creek .- tnmmit . B, Bush_. i
dig evoalt .. ey Carp lake. .. 6,000 f R. 1, pond..- Rives _- “| Will . Coeey -- !
Spring oreek J——. Maple Tiver.. 8,000 b . Williame® creek - Hanover.. R A..L-.Ambmaa J— <
. Blaiedell's millraca. Waterloo. - Fiilfred 0. Wellmah. li
Gl‘gdwm:' Butman & Sh 18,000 !
UEAT TIVEr. (omn-mme == Tt A erman. - L Eal : i
Prindle brosk _--.--- Gladwin v -oma om- 2= 4,000 %}c?ﬂibgfa]grook — _| Conper i
Gagebic Ignr?ﬁ %&acay grooié - Richland. k
e : i o acoy brook - W i
Montreal TLver. . .o-oomrmm-m™ Trouwood.—cromnm-nmr R, 5,000 P Li:tle 'Porta,:ga :raek Halamazo JI
T ) 1 , 1

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

Gr\';]ﬂ]glt Tfat:erls)e: "
{tewater brooX...- I 1 \
Bavltor Crosk - Whitewater - - ----r--- Frank H, Yinton 9,000
Cranes crecK .. Blpir and Green lake.] D B. Orandall. 9,000
s Barker creak - . eI N . IO P
Mill oreek ... Whitewater ... ---- L. L, Lydell oo 9,000
Whitewater br ; .
Hillsdale: ' : Lane's creak.
Grosnehaws creel .- Tenka's crepk .- .| Gbarles 3, Bolled-----
Ramsdell eprings HBOOVET canmmm e = =" G, F, Greensha® ...« 9,000 1 Pareel creak...
Skinner’s creo .. . 3 Harrison creel.. 9,008
Harrison's craek. CRmbriB -imemn v mee M. &, Matlery .------- 8,000 ! Yetter oreek._.
Britton's creek Mud Leka str A, D. Koon.-- $,000
Bean ocreel. .. Pittstord. oo s -v James B. Thorne. ..-- 18,000 k3 TeWolf's cree Toxas. ---- Wm. Hense .- 8,000
Hi)lsdnle creek . . : : Taglor's creek | Johp Harrieo 3,000
Hought ) %nglp craek]; ! Egrtz;get._ e . . Fellows 000
ghton:! ' i -| Uharlestol O~ .
Trap Rock creek .- . Bnhg}glcraft and Calo- J— e 3,000 Adler cxe8 (Jato;f
mat. . Earl 6reek. oncememsmnsomT0T" Sharle
gl Town oreek —-scox- -2 8 B B S e : arl oreck barleston & ZO%711 &, Date Adams A5.000
Pilgrim river... T 64 N, R. 8¢ W.and Plores CRepk_-o.scennse-m T Charleston & ol , Dale Adams...---- f
. 54 N., . 33 W, ... 27,000 TUBT one mm e me 22
Qtter TLVOT.--- - T.q.’;lwﬂ. and 53 M. BitLows ereekK. . <o mmnnmmmmmeTT Charleston & _Gli-J -~
. ; s emzgammmn OX .o eemcmmnr
galmon Tront oreeft. ... Adnme abd Dancock, N, B, McBride .-~ 7,000 : ' N
E. br. of Otter river...- Pcirtt;age, Adams, an 7,000 Berkely croei. .« m-xx-m-m77""" gammn a.a ];z}ainﬁeldl
thappella-oemv oo » h . tL Algoma 5
Cole'goreek - Adum and HaneoCk- 10,000 Bhaw creel--- (| Gomrtinnd & 2762 . E. Wrighte.oo--o 24,000
%lot.vs crgak, k I 10,000 Htegman eresk L. w w“w .]; J
Graverao cresk. 5 Crim sok . | Cor v¢land, Oakbe N
Mizery oreel 10,000 fmeon oF a‘::d BpAncer. | Freaman Addie. 9,000
Braton tod 10,000 Sugar Bush creek Onkfield ..o oooremn - A. W. Stevens 3,000
g‘% Tittle Cedar, creek- .
9 Moore's cT82 Courtland & Algoma.| W, A, Wheeler ..---- 15,000
7600 %I}-)ring cred Algorh
uro’s pond. gOmE. - -
Na\gman ?nnd G ‘;'ti i ]S Homer B. Btovens.—.- 9,000
Anderson s Jonrtian
Moffit creek._- Caledonia. Hilbert Moffit .. -omr 6,000
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Brook- Trout Planis, 1593 —CORTINUED.

Uoanty end name of wators.

Depositor.

%%ﬂﬁ%’gﬁféﬁi } Caledonia _. G. W. Barboor.. .. )
Bnek oreek. Wyoming. - ..| George Hastmen....-. 8,000
Rilver ereek Tyrone and Bparta. j .
fparta crae Hparts ... -e-=e- C. C. Darling._.--«-ur 18,00¢
Ball creek ... Tyrone and fHporto.

Hanley crepk. .
Taoglish creek
e

No pame._
Cedar cree

Lak

e

Mid. br, Pera Maorguette...
Tacy creel. ----
Sanborp creek
Br. of Little 8

A. A, Place_.ocooomm-

J. 8. Ingram..—-.----

N. pt. Tyrone tp.. .-
B o S0 A Sy T e —

Algoma and Sulon.-.

* Bowman cresk
W. br. Danagher creak 4,000
Avery creef _-..------- §.000
- Little Sweetwater creek 6,000
Dapagher creek. . o-oe---o-oomos 3,000
Liyingston: A .
Cadar eresk .. . —---rmsomet MArion « ccvv cmmm=mmemr pavid O. Bmith. - 2,000
T e Medispn, Pal ' '
1 e ianm, mya, H
Gleas and Oxden. M, J. Pierco..cccmmame 15,000
Fulton & Willinma. 3
_| Hudson. James B, Thorn.. 18,000
Britton cresk. ... . o
W. br, River Raisin-. HRome. Johp K. Combs ...... 9,000
Macomb!
Wilson brook. . ~- Waghington ... ----z- Andrus & Stewart.-.. 6,000
Btrestor’s creek. .
Tmop‘l‘a creel...
Bidred s oreske H. W, Bradley....---- 24,000
8mith's creek.
Mot -
o o's crasl
Stnith'a creel . .| F. P, Andros.. .- 12,000
Manistee! .
(ilear 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.. 8,000
Printing Office Onekama. .. TV F. A Bhuita . 6,000
Cedar creak. .- Maple Geove...- ] Altred H. Mille.. - 12,000
Marqweite:
Dead river.. Margusbte.. Horatio Seyroonr: 8,000
Chacolay crealk. (hooolay. " " 8,000
W. br. Escannbs Republic - 12,000
Michigamme river . " - 12,000
Carp river ... *| Hegannee & Ma 8,000
Harlow's ch rarquette & Iehpim'g 7,000
Garlic river. “ » v 7,000
Rainey's ore 7,000
_ Green creal ..o owenenmermemn ool g ing AD 10,000
Huron creek 10,000
Gold cresk. 10,000
M. Dnther . comeeem e 12,000
Y. R, Penny -o.------ 9,000
0. Q. Holmes...... - 6,000
Jpper "| H. G. Bansom 9,000
Car Settlement oresk B. F. Barnett. g.%

Weldon creek

Mecostar
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Brook Trout Plants, 1893 —CONTINUED.

- —

(ounty and name of waters.

e ——

Afissoatkee; .
. br. of Muskegon river ...

Hinton creek.
Simmons’ ores
Mills’ creek.._-
Hiberger greok
Fetternoff cresk.
Rig creek.._...
Haney creek.
Bruoce cresk. -
Jenette cresk

BMorton.

Black Lake creel piilbrook nod Balvidérs.

Foresh.ceccammammuenann

Hinton &)
W

Dapositor.

Jamen McFinnees.-

nd Mortom. ...
. W

C. M. Heolms. ..o

| w.W. Northeott. ..
.| Fames G Boy

. J. Marsh

¥rank Parry .
Lorenzo D. D
Mi(‘!‘h. Fish Cqm.._.

. Little..
W, P. Kezar. -
Edward Sawbride..

March 21

Montcaim!
Wabasis cresk.__ W, R. Holden.._...
Codar creek. . ..-- Wipfield. . gid V. Bullock.

W. br. of Fish eresk. Bidoey and Doug C. Eltis Elliott

Br. of Fish creelt .
Hemingway creek.
Hooker craek .

Br. of Fieh ereei
Black ereek. .-
Dickson creek

(lear erpel oomuooommemn e mmmme
Sackett's creek.
Tirby cresk ...
W. br. of Flat river.
Horseshae Lake creek. .

Montmorency
Little Black river. ...--------

Muskegon:
Tralton cregl— - - rxoamp-==2=
Boiloview Tront craek and

Pitatate ereek...
(Groeleery oreek.
Norris eresk....
Mueqnito creek.

Bigz Bear creek
Black ereek. -
Green's creek,
Muma creek..
Fenton creek
Moon Lake cr

Newaygo;
Temwait cresk

Bington oreek.
Moore's crask
Spring creek
Little Cedar

TS

Sidney. - -

Montagne o-memeomme--r

Froitland .-
Holten .-
Greenwood.
Holtom . ...~ --
Cedar Creek. .-.--
Ravena. . ..--
Fraitport
Egglgaton -

Froitlend oo oeecemwa e

Casnovia

George T, Howarth

§. Parry Young ...
J. A. Dockery. ...

T. I. Phelps.oaao.--

Ww.R.Jonesa. .-
5. J. Youngman..--

F. W.H. Hamseton|

Qeorge Kletb ...
W, C. Weigo .—_.--.
Btephen B, Skeeld. .

f, D. Thompaon.-.-

W, H. Whesler.....

3

Number.

12,000

_§

9,000

3,000
8,000
18,000

. 8,000
6,000

9,000
]
18,000
12,000

18,000

16,000
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Brook Trout Plants, 1893.—CoNTINUED,
' ! Brook Trout Plants, 1893 —C0NCLUDED.
Connty and name of watare. Town. Depositor. Date. Number. . '
s Cnonty and neme of waters. Town. Depositoer, Date. Nomber.
E’ifliams‘ ergelt ooeeean %herégau
elatar eresk. . ayton._ Gerb March 22 18000 Fan B .
Black creek _ Dayton a A, Gerber._......... arch 22 ._.. 8 b et N N - PR
g.suﬁpg: Bg];g "Gulley creek. Bheridan .. . - gggfg‘;‘;f,ﬁ_‘f‘*’k" ?éczrvl-g:t and Geneva J. C. Merson ... Mareh 7_...- 16,000
a - -
(S‘(())?;lgf‘ E(;reek - Dagton.._... .{ Frank Cole. - T 3,000 X l,@rﬂgl‘;‘;ﬁk ; Bangor a‘Ed Arliqgt‘ron.. Wm. Rroadweli “ T, 9,000
By Bruch's creek.. - - " o
gﬁisfﬂ;ﬁek' Teo - Cha:te&ﬁsg;: " g'% ) Thrao Mile creal ) %?n?ﬂ;oasd Qenova.—- Milton Barratt..... " 3,000
Hay Liake creek.._.._ "| Monros. . Mmh F:sh u':' 5:000 'q. Almena._ T. A, Spregus _ - " 8,000
N. br. of Pere Marquotte .....| Norwichand Monros.. ... 10,000 " C. D. Btewart “ 2,000
Pess creek._._....__..___..__.| Burton and Monroe.... | ¢ 1] 10,000 it o M 6,000
Oakland . Crystal Spring creek._
" Moyer's Spring and Tribs....| Oxford ... ..coceeoceeee| O.E. Boll oo .___.| Mareh 15.____ 6,000 Weashtenaw: s “ %8003
. Btr.onsee. b aen s
o?;g&laar‘ croek. . . Btony creek . .| Auguata . “ 6000
Annly erook } Pentwater........._...._.| D. C. Wickbam.. ... R 15,000 . Casey ereek. oo Saperioy an
Sand cresk .| Dtto ... C. E, Covell___ " 22 ___. £,000 . Wayme : " 15 8,000
Stony creek. ... Beoona................_.{ Henry J. Marsh ____| 227777 8,000 . Wl]low T T YVan Baren... " i 6,000
Ogemearn: Farmington brook .__..___..| Livonia e
Mackie’s areelk . ‘Wast Branch James Mackea _____ SApril8....____ 6000 . . :
%Fiﬁ:kg' cresk. E?Be&___. e e } Hiram Hodge 1.). 6,000 w;:{g’fé:nk AT UN, . ROW. Bamuel D. Milla____| Aprild... .. 8,000
ilkine' eresic acking and Cnmaming § | =7 YRS mmem | e " Iz _| Wexford.
Oseeal ga%&i?ﬁf:ﬁe : .| Springvill Thomas Gale........ Mareh 27.... 18,000
. ) -
i Ceeeola. ... F.S. Boveresn M.D).| March 24.,___ 6,000 Flotobor creek. -
Evart._ -| James Deacey ... Y 4,000 .
Evart and Osecola -.._...| Peter Comstalk ....{ * 6000 ke ————— 2,741,000
Hart w:c].: and Sylvuu,_lr L Y
_ Oaeaola and Bylvan ____ J. T Reik .. - R B 20,000 . )
Hartwick and Sylvan.. ) . .
Marion’.. ... ..........0.| J.D.Try and F, C. P
Deemond. ... __. o 1 S— 6,000
Qscoda
Zleunie ereek ... ______ Cammins....._...........| Josoph Snllivan___.| April10.._____ 8,000
‘Otfawn:
Br. of Big Crockery cresk W.R. Holdea ...._.| March 22_____ 8,000
gﬂfﬁﬁ:‘;k .| Fenneis J, Buege...t ™, 18.____ 12,000
‘Whipple cre Georgetown._.___.._.._.{ Hiram Haight..____ " o 6,000 -
01‘;590
A Byt Sturgeon river T3 Ny RS Wereooe. D. H, Fitzhogh ....) Aprilé. ... 9,000
Upper_branches of Plgeon
and Black rivers.. o
Storgeon river Jorwith and Dover ..____ A, A.Crane.._..._.. Y 24,000 -
Black river . :
Figeon river. k
Outlat of Bradford lake . ... T.20N.,R.4W.._________| Heory Stephens....| * 6,000 E .
Ounlet of Woodin and Berry- . : it - -
ville lakee ..o _______ Corwith .. .......c¢oeu...| Thomas C. Woodin.| * 9,000 B -~ . .
Roscommon.: y ‘ -
Dunham oreek. _.._....._....| Nestor.__..._.__..___...._| B.V, Thomas..____. R 9,000 ) ‘l
Sanilae! . ‘ E
Mils’ ereek. oo, . ______. Worth____.__. ... _..._..| Rndolph Papat.____ March 15._.__ 9,000
8t, Jaseph:
Bpringrnn __...____.._...____.i Fiowecfield __.____ Ohas, Rice __ “ T 6,000
Spring creek. ... _ _i Nottawa end Calon L. A. Clapp.. . " 000
Trib. to 8pring cresk . Nottawa_.._____ George Keech . " 6,000 o
Bpringersek _.____. .. White Pigecn L. & Gro.. N " 6,000 .
ouston’s ron..____ .| Fawn River Alex. Houston - I 6,000 (‘
Btr, on sece. 21, 22,24, .. 77 Sberroan ... Frank Kenyon._..... " (00 A
Mo Ie Indian Fleld )
onLagne ereel ... ... ndian Figlds . ____ . it
Goodin ereek. . _____ . ___. Millington & Watart'n_ } F. 8. Wheat ... B .. 6,000
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Brook Trout Plants, 1594,

Connty and name of waters.

Town.

Dapositor.

Dat

: 1

Number.

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. ..

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

Anirim:
Cadar river
Cold ereek .
Dick cree
Wood creek
Bpencer ereck .

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

Wayland
Otsego and Gun Plains,

Banks ___

Huatmgt;
Baltimore .

Baroga .
L'Anee __

N.. 8W._ .

Koarney ... eruaeraacna. Arthor Watkine.._...

Pipeatone ... Chas, K. Farmer ...
“ e A, L. Hammond
Lincoln and .| 7. H, Hatch__._.

M. M. Kaofman
W. 5. Wetmore.
H01;§tio Sayll{lour -

4, Backas,

................. Addison Silverthorne
ceecmmcioeeo) A Von Busekirk ...

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

Joshna Smith
Henry Mottie _
Goorge Moore
.1 G, B, Conger.. .
.| John Ir. Woodbeck __
C. D. Stewart....___.
Bnebanan i Jones

Georgo Lewis ...._..

Rictiard Doyla
Jomes MeGlynn,

. D). Hays.
.| John Kurtz.
ABBYTIR - oo eemn P. K. Jewell__

N.us. Pengock._

Fehﬁunry i& =

April1l

" 2. _-::

Febrrary gz -

"
.

Febroary 14 __|
v 14

4.

“w

SEEsEEEEaRss

oo

-
=
22
S

EEEEEEEEEED

mmarui—l:uwawgﬂ:nmmmmmo:m

.“.—1.8.
=3

5% S5az Eeceat

58
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Brook Trout Plants, 1894,—CoORTINUED,

i

. County and name of waters. Town. Dapaositor. Date. Numbar,
Kinpie'sereak. ... Tbrea Qaks. .. D. F. Bommerechine..| Febraary 14.. 3,000
Spring creek . . W m h 0 - M u 2,000
Jeffrien’ creek ... ... Langes Jeffries....... " .. 4,000

Benzie:

Crystal creek....._____ Benzonia ... . Btein._ 5,000
J'ﬁxgtéle Beteey river . Thompsonville. W 6,000
Lfttf: ég:;y' Hver Colfax A, Wilkinson.. 15,000
old B ring creek ..
raneh, .. BenzoDif. .o.caeuroene L, T, Van Winkle.._.| " 16..__. 9,000
(Jgdar eresk___
Little Batsey rivi ColfaX. . ooomcmenaoe. W. C, Cherryman.._.. R | 15,000

Branck:!

Noble creek .- C. D. Warner____ Febrnary 21.. 5,000
Crooked creek s . “ 2l.. 5,000
Styeam oD se0l " " o al.. 2y

Cathoun: )

Warsop creek Joseph Waraop__ e 2,000

Alder cresk. __ Zachariah Little “ ,000-

Sannders’ cresk Edgon Treadwell e 3,000¢

Colborn croeek J. Colborn,.... " 5,000

Paie cresk., . W. H. Habbard __.... - 5,000«

Lo Bow creek Earpest C. Hampton. " 2,0000

Not named . W.D. Farpam. ... " 5,000

Coxcreek. .. .

Pratt brook ..

Mineral 8pring hrook Battle Creak C. R. Harria.___..._.. " 15 15,000

Anstin brook .. __ - . "

Partridge Spring brook -| Bedford .

%nn‘?{; brf,"’k'k Asgeyria .. " Y e - 15 3,000
i

Ta;"m‘g,;e it Marshall._. J. F. Garwood ... IR 4,000

Wormley's creek “ - " “ Z " 15.. 2 000

Temsarac cragle _ - oo " “ - " 15.. 2,000

Enos brock.____ o i “ - " 15__ 2,000

Knight™s brook___ o " e " 15 8,000

Cass:

Bmith’s creek _ Jofferaon ...oooeuno oo 8, 8, Condon....___.. " 28 ,000
Bhaw’screek ... Jafferacn and Howard...| C, H. Kimmerle. v 28 3,000
Cantennial Mills creek_ La Grange and Jeffere’n| ** " - “ 23, 3,000

okagon creak Pokagonand Howard .| ** " - “ 28.. 4,000
Stapheoson creek. Jefferaon " i “ 23._. 3,000

adsell’s creek John Condon.___ “ 23__ 3.000
Sharp’s ereak_ C.H o 23.. 3,000
Not named ___ Marcellns “ 28_ . 3,000
Penn cresk . . b o 5,000
Spring greek. ... L 28 3,000
Indian Lake outlet. o 28 3,000
Macy creekr. ... " - “ 23 1,000
Pen Viue oreelr - F. L Golby... ... u 3. 65,600
Heddencreak. o oo W H. Maorphy " 23 1,000

Charlevoix:

McGeogh ereok L. D. Baxtholmew. ... | Mareh 142 5,000
Inwood croak . * * i 5,000
Btover'e cresk i e — " L 5,000
Chebo;

Mui br. o! Little Bt.urgeon

Tiver ... Henry J. Graves 5,000
Gold ereek “ 2,000
Mett croek . John Reyeroft. 3,000
Btowart creek R. H. L’'Homm 15,000

Chippewa.:

Browrecresk.____._________... Sauit Ste. FE. M. Taylor ._ 5,000
Spring creek . Drommend J. Wells Cha 5,000
Sanlt riyer.... Banlt Ste. H. H. Marks 60,060

It b o S u M
5,000

Olintor !

W. branch of Maple river_.__. A. M. Birmingham__ 6,000
Little Maple river.. K. D. Claveland . 149,000
Spring brook.__ David Moon....... 2,000
Post eresk ... ,000

Cartis cresk ...

- Duoplain

Elisha F. Edwards
1ibi]

Col
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Brook Trout Plants, 1894.—CoNTINUED. : Brook Trout Plants, 1894.—CONTINUED.
County snd nams of waters, Town. Depositor. Date. Nomber. ’ Connty and neme of waters. Town. Depositor,
g Clare: : . N Sweed Town creck Miech. Copper Jonrnal
Rommarash croek - Temple.-..o.oooe. oo Aprill7.._... 6,000 Pilgrio river..... 1eb. Uep ™ ,
y ® h D] - \ tter tivor “ “ )
%Eord ﬁ;:eak._. - 7 gnogg pnér'iﬁvﬁier_ Lawrence Corrjgan ..
wn Line cres - Slate creek , .. . ! -
Headwators of Chippews and 10,008 C:wlea' cresk.. ... Adams and Hapcoek ... " " -
trib. L - 15,000 Dollar Bay creels - Frank)in and Qsceola. _ N v
+ Ghippowa Tivar. . 10,000 - 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:
Likes and strenms (several) . 2-833 L ?Seelay's [T Delta and Lansing._...| Dewey A. Sesley._..._
N. br. of Tobaceo river....___ 15:000 . . -
%a?;&gvi;[‘ g:)a?aico orer - 10.00 Ia(?‘naé k W. D Crane February 10 2,000
------------- d ' ﬁ?r:nm;?ea?f = AW, Huoptloy .. arsh 6. 7 £.000

Crawford : ' Dock creek Samuel W. Bort. . " i SO 13,000
N. br. of An Sable river... . 15,000
%ldh.‘ br, of Big creek . " 5,600 - Fosco: "

. br. of Big cresk i w 8000 Coal creek____ C. R. Henry___. wou -5,000
Palmer cresk. .| Grove . 3,000 Spring eresk " B 20 5,000
Faoblo creek __ - W 8,000 Cold creek C. W, Lnce. - R | 10,000
N. br. of Au Sahle i 4 T.28N. 25,000 .

.E. br. of An Sable river T. 237N, 3 W.._ - 20,000 Isabella: :
r. of 5. br. Au Szble ri Center Plaing ... ... " # 10,000 . J%-{{e{:'rmg gre?léh,‘ gosﬁnti?Verratb .......
B « oranch o 1 . resman.

Enet : , ’ Norton creak Birion I, Gea__
Birdseye creelr. Littlefield.__.._..._.__. Milton B. Gray._____.| = 10,000 Willow creek Chas. B. Hull
(L\i‘]aar[;‘lar{;t‘;nr %\‘IapleLRll{ver_ .| Wm. B. Stimsen_ . ‘: 15,600 ?hé]d's cre}gk L, D. Estee

k; lAr - . “ s B . 5 Jedar creek. o R s e e
Bearriver._ Baa{-jcra;aﬁ “ " R “ }2‘833 Jghnaon creek ‘Warner Churchill____ M
‘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 . -

Betom : N. branch of Cedar creek " T

Baodbrook.......... .__...._.| Vermostvills,. 5,000 Tk
' QCKiOnR .

Glndwin: 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.. | Bpring Arbo Edward A, Hough u 23__ 3,060
McNallie creak ..} Sage __ 000 N Kipp’s brook _ .| Summit___ George Moistar. ‘: 28 8,000
Cedareresk . ............__. | Sevaral 10,000 gilla‘{:reek.LE .o o © M i;?“ g;g%

’roach ereel. v - “ ¢ -- 3

Goyebic: {Cloitron's cresk DT J. G, O"Dwyer " 23 6,000 !
Slmteriver. .o oo o Gogehic ... 6,000 otnamed. .. Sommit and Liberty W " 23 4,000
Tronr hrowk oo Mot giyen 500 Willias' ook Hianaraes A.L. Ambrose, M “ 5 2000
Bix Mile cresk ... .00 v 5000 Thempson’s spring breok ___| Moscow and Hanover_.| Eugene Strait.. ... u 28 5,000

! Blaisdell's mill race Waterloo.__._..........| Wilfred O, Wellman . “ 15 1,500

Grand Traverse! Locher stream Groen Lake & Waterloo| D). W. Clark . " 15 5,000
Crane’s cresk.________._______ Blair and Green Lake_. 1,000 v Railroad pond Rieks. ... . .| Marebh 9., ___ 1,000
ﬁqi-]kar CI;?B'K__ Whitewater ____ 2,000 Had

illereek (____ . __ " .- G0 alamazoo
;‘V{xti’mwarisfrtcregk . L “L N gggu II\-‘In]Tke‘s lfraal-: .| Schooleraft ._..._._.... J. W. MeElwain ... Fabroary 21.. 5,000

. to Plutt river_____._____| Lon, - il creek .__._
o ng ke 10,00 Shuta's A Prairie Bonde..........| Jobn E. Pabet.__..__. u 20.. 6,000

Hillsdole: Crogl’s creek .
garriaon’s crosk ... ____ Cambria_. 2,000 Eog]e’a cre?{k__ P ‘t‘ " (‘3’92'] Cl. KﬂhlE"i :: %8;- g%

ear areak .. e o 3,000 ane’s creelk. ortage ... arles 1, Bo - !
Britton's ereek Pittsford. 5,000 Taylor's cres Schooleraft . John Harrison, j " 200 31000
Bean eresk_ .. ” . 5,000 Binck river.. Prairie Ronde. Thomas Hewitt . bl 20.. 6,006
gihlsdale eree i - 5,000 - Dixon's creeE éjamo T ---| Fred Tabbs._... * 2 5,000
ellows cree. " - H S er creak. _ omstoek .. f

Hoaht 00 | %:Eﬂ'r or thit Charleston ._._ 27770 } ' 15.. 5000
oughton ! i idler creelc___ < “ -
g. lbr'-. of Of{ter oreak Egrmxe aadHAdmnsE... g . 3. ﬁaﬂﬁg:ﬁn.. 20,000 ‘ 1 %arle’s crealii: Oharleston & Cometock “ ... 6,00

ole'a cresl ams and Hancock.__| J. 4. Hu] 8,000 iezce creek. : “ ' u
Hancoek ____....__. .___| A. R, Gray .__ . 6,000 Belluws' creek Cherleaton end Climax. ' % 7,500
T : 000 Kalkash
gncock .__________ X alhaska.r R .
Adams and Hancock .. 10,000 g Rapidriver.___.___.____.___.. Not givon __._____. ve-un| W. B, Btimeon ....___ March 23_____ 10,000
IEE. e - oo i Kent
T ent !
J];Jﬂl'm creak 5 ﬁgams Hancock.. ét’o:uﬂﬂ 1 %nﬁtm cra?{k Conrtland. Robert Carlyle....._. Febroary g..- g,ggg
izery cres) BmB_...__._ ... ___ 0,000 aker cree - ' o " .- h
Swood Town oreelk Adamg and Hancock . 6,000 % Bscker croa Henry Parkinson " B... 4,000
Boston and Albany creals Franklin and Hancack, 8,000 ' Barkely cres. B, E. Wright __.__._ ! 8. 5,000

. Piigrim river_____ Portego and Adama.__ 10,000 | ' Runn eresk. " o B " 6. 8,000

Trep Rock creek Bohooleraft & Calumet| F: 15,000 L. Shaw creek. " Y e 6. 3,000




80 ELEVENTH REPORT—STATE FISHERIES. : : ELEVENTH REPORT—STATE TISHERIES. 81

.

Brook Trout Plants, 1894.—CoNTINUED. Brook Trout Plants, 1894,—CONTINUED.
Connty and name of waters. Town, Depositor. Date. Number. County and name of waters: Town. . Depositor, Date. Nambar,
v
%ﬁ%ﬂagge;ééﬁ' - Coortland and Alg?‘ma. Febroary 6.. g-ggg gg;gl’i 2:221]?_- - } Riverton ... Harmon & Ramberger| March 16_____ 8,000
Stream oo gec, Coledonia w 29, 900 N Erae strearm "
Bmith's cresk . " i 22, . ;gm Uook cresk. f Erne & Bembeorger ... B..... 6,000
James craek_.-_ " “ Barna ereek - Georgo Sinclair . _ I | T 5,000
Cooleg's creak. . . .. 3000 New creck.. _ o LR N - 2,000
Buoek ¢reak .. ___, Wyoming, George Eastman o 2. 8,000 Gebolt'a crea . Valentine R. Penny.. i 6., 6,000
Courtright creak _ Ada and G Jobn J. Belkuap____ “ .. 2,000 Dan Whalen’s creek - " oo T . 8. ... 6,000
Bilver creek ______ Wyoming. . 8,000 Upper Weldon erealc_ . .| Henry . Rawson.__. “ 1B 6,000
Trib. to Bear cree Byron . 3,000 .
Ruogh ereek . .___. R 2,000 Mecosta:
Batternat creek Byron and Gaines 9,000 .| Stanwood __..__...._.__| W, B. Stimson . . 20, 10,000
Beaver Dam crapk__ ..| Byron .__. 3,000 ;L .| B. J. Mareb.____ Fobruary 6___ 5,000
Hiream on northera part of._ 2,000 ! wylvester Dasser . v . 3,000
English creek 5,000 iller_. “ 9. 15,000
Camy creek __ 5.000 H, Cogswoll .___ " . 6,600
g_almlay cre;k 5,000 Eilﬂdi Lakekcreak w * .| Lerenzo D, Docker. " .. 3,000
1lver erpo: arsh creael tl
Bali creelr __ g:ggg Burton creel MOrtoR. oo oo Frauk Barres ....... £ 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 Pleaaant. Plama 2,000 Hay creek .. Stephenson 6,000
~ W, branch of Dagaher, 2,000 Litsle Hay er Ingalston .. §.000
Littlo Sweetwater creak Bl _______ 10,000- Holmes' breok Stephenson . 2,500
Littla Manistas creek Not given ... ___ 5,000 QOlson crask. . - - Edward Bawbridga. 5,000
Buek creek ... Luks and Branch 5,000 Berjamin ereel Mellen.....oooenoeaenos Irn Carley.... ... 4000
Bowmaa creelc 5,000
Liacyoreak . Yates_ 5,000 Montcalm.: |
Danaher creek .| T.17T N, 13 W, 2,000 Ghurch creek. . Winfield.__... _.| 8.C. Seott. March 30.____ 8,000
Banborn creel Three towns._ 9,000 Rice creek. _ Piereon and Hoynolda_.| R 80 3,000.
Mir. branch Pera arqueite.. 10,000 Handy creek Reynolds, Mnyﬁeld ang
Little Manintea _____ T. 19 N., I3 W, 5,000 i Cato " v - 15,000
Braoch of Little Maniates....| Hlleworth, . ... 4,000 B Spring creek._ Bid V., Ballo Febroary 10, _ 3,000
North braneh _____________ ..°" T. 19 and, 20 N., 12 W.0.~ 8,000 Black ereek .. A. Dockery v - ,000-
Sackett's creek. Jones " et 3.000
Lapeer : Giger creok . b " " 27 12,000
. ‘Brancb of Farmer'a creek....| Motamora and Hadley..| Jesse Lea,. ... .| Febroary 27.. 5,000 Kirby creak_ " " " 0. 5,000
. Horaeshoe Lake creelk_ H. J. Youngman “ .. 5,000
Livingslon: W, branck of Flat river . ' ' 27 i
Cedar creek_ Marion ..o i Febrnary 10._ 15,000 ' . Branch of Fish ereak Bmﬁ Yonng. " 27.. 000
Reed ereslc..__. ownrth " .. , 000
Mncomb : . onker cresk " 27, 000
Frost's creek Washington __, _ I March . 4,006 . Willet creek . " " 27 ,000
Straam on . 'Becs. 4 and 88—Broce. . " 4,000 Hemmingway ereelr. " 7. 8,000
Btrester’s oraelx " " " 4,000 Dickersun creek G Dilla Elhot o 27 12,000
Smith’s cresk _ G " i 4,000 . Sacker creek . .- o 27. 000
Troop's cresk _ “ " # 4,000 . Spring cresk. .- v o 27 000
Eldred’s creek. o i " 4,000 - Liocae creek . _ I i+ 27.. 000
. W, branch of Fish creek oo 000
Mackinac: Cedarcreek ___...._..________ B:d v. Bul]ock | March 5.____ 5,000-
Carp river W. M, Bpice. ... April26.___.__ 20,000
Montmorengy '
Miznistee: Little Black |38 U SR 15,000
Prmhng Office eresk._ J. H. #*hnlts.__.
Big Kaiser crask_ A, K, Wilkinson Muskegon ! 3
(Goder creelc _____ Alfred I, Miils Belloview Tront cresk & pond Froitland _. ,000-
Bear Crook braneh W. B. 8mith Muma creek . .. Caenovia . . S0
abla croak .. . . w w Fenton creek - Tyrone ... \000-
P Kill or Kinnis cresk . Brownstown C. Btein __ . * ddoon Lake cred _| Casnovia ... 000
. Little and Big Bear creeks
Marquetle! } Bisckereok... Froitland ... 1,000
Dead mver. ______ Marqnette.. Horatio Beymony ... QGroen’s cresk .
Chocolay river. Chocelay.. " " Diuck ereair. _ “ N by R 3.000
Rainey’s crook. Marquotts. . John C. Fowle Qulley’s brook. .| Ravenna . Milea M. Bradford... 000
Harlow ereelt. Mnrqn.ett,a &. Iahpemmg woo o Titetute oreeic. - L E. Bartbolmew. _____ 000
Garlie river____ eoa Crockery craek - v . " mm——— ,000:
Usmpau's creek . | Marquette.__...... _____ v - Norris creek Fraitland C. C. Toxbury._.... 600
Carp river _..___ Negavnea & Marquabte. U B
Mlchlgamma river_ epublm . Newaygo; . "
- br. ™ - gay Lake lgreel: Monroa_ . _____.... Mich, Bish Com. .._.. 18.0088
shpeming and Ely. 5486 CTee * ' * - L 000
g ___;g _____________________ N. branch Pai " woou 15,000
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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Brook f‘raut Plants, 1894,—CONTINUED.

Cooaty nnd onme of waters. Town, Dopesiter. Date. Nomber,
Odell creek._ ... .
Soutier creek. Dayton........ —..._..| Frank Cole._____.____ February 9._. 4,000
Gols cresk._._.
Brooks creek. Brooke._. ‘W, H, Hritzer._...___ - B £,000
Tonewait creek. Croton _ 5, D. Thompson “ 9 __ 6,000
Thompson's exesk, . .co .. Everatt... D, Thompson “ 9. 6,000
Onkland! \
Shiswassee Tiver. o .ooooeeooo. Springfield ___. 8,000
Shadbolt oreek. . Orlon and Oakland. 6,000
Paint creek Orion, Oakland & Avon| Simecn Grube. "0} 7,207 9,000
Oceana!
B. branch Pentwater crask. .. Eldndge Hart & Weare 1. Richmond .. 15,000
Bhigley crenk e o Ed. D. Richmond . 6,000
lfuaae]_l croak . Hnrt e Ed. D. Richmond _.... 8,000
kz%%;cgg:]; % Paotwater._ D. C. 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 Hommedisu. 20,000
E. br. of Tlt-tabawaasae river. Ho Tion G. N. Aehford . 15,000
Brooks ¢reek... -.| Hiram Hodge_ 6,000
Wilkine ersek. . ]ilackmg & Cummings.| Hiram Hodge._ 6,000
Oulonagon.
Trout cresk C.L.Ryder.___..cc... 6,000
Town Line cresk_ -| Ontonegon Willia F. Sawyer. 6,000
Cranberry creek -.| Ontonagon Willis F, Sawyer. 2,000
Urnien river, Carp Laka. .. Willis . Sawyer 8,000
Oscoda :
Soath branch of Big creek Mount Pindns... John Anderson.. ... 18,000
Wolf creek_ Menton .. ... John J, McCarthy____ 6,000
Glennis ecre Coming Joseph Sullivan ... 6,000
Qsceola:

* Townline creek. .. ..o\ oveen Lincoln W. B. 3timson 6,000
Soyder's cresk. Lincoln W. B. 8ti 2,000
Ghost oresk__ ----| Marion 8,000
E?:tsaﬁi;rﬁ Tf’_rf’_e_lf: — } Hartwick and Sylvan._. 3,000

Ois;
oiﬁ‘fg‘ig‘l;‘;‘;‘_’f‘_‘[ and Berey-1 Corwith. .. Thomas C. Woodin .. 9,000
‘West branch Bturgeon river_.| 31 N., 3 W D. H. Fitzhogh _ 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
Headwaters of Sturgeon river| H. H. L'Hommedien. 20,000
West branch Stargeon river.. R. 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 3. Wilson___.. R S ,000
Fogcommon N )
Bugar oreek e ooomeoo | 2N L WL R. H, L’"Hommedien. R ) S 20,000
Sanilac:
Mills eroek._.. Budolph Pabat._ ____. April 5.._.... 5,000
Ellis oreek____ Jobn W.Norman ._..[ * B.__._.. 6,000
Shiowassee: ‘
§pon areck Sciota and Middleborg.] Tames A. Valentine __| Maroh 6..._.. 9,000
8t Clair: .
Mill exeak. e Brockway ... Alex R. Avery._ April 4. _.__. « 5,01
Silver creek._._.____.__..____.| Greenwood.__ Paol Willey .__. R 6,000

e D)
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Brook Trout Plants, 1§94,—CoNCLUDED.
Connty and namas of waters. Town. Depositor. Data. Nnmber.
L. :

Ssg‘r’f:g’imk. Feblr.nary 20_. 3,000
Btropm on e - - u.. 6,000
Little Portage creel:. Hondoa, Leanidas & } C.L. Hasbroesck .__.|  * 2l 5,000
Spring orack.. }| FloworGield and Park..| Obus. N. Pratt .. ... L/ W S X1

Tuscola!
gioii‘tague c]rieek_ Jian BB, Whent ___..___. v 27.. 9,000

eresl__ :
W"ll?itaercruek... Indm.n leda & Wells E F.B. Wheat _.___.__.. " 2. 9,000
Butternut creelk_ Indian Fields..
]Sgncker creel, i .| Ellington " . 200
utternut creek. s i -- \
White river } Indien Fields........

Van Buren: .

Beadwaters of Paw Paw river| Antwarp P " b 6,000
Cryatal Spring cresk.__ o " .. 8,000
Maple creek branches. Bangor and Arhngt,on B o 14, 8,000
Threa Mile creek ._ Bangor and Geneva.... " 4., 3,000
ggneva " ﬁ.. B.Sgg

neva - X
Almena ... cccoiaaan. " 20.. 000

Washlenaw ! i
Stony creel.. Angnete . _______._. " 15 6,500
Paint creek Ypeilanti and Angusta.| Geo. H. Watterhouss, Jt. N 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 6,000
Newton's creak 6,000
Chuarchill ereak. 3,000
Flatcher craek_ 8,000
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Brown Trout Plants, 1893. Brown Troul Plants, 1894.

County and name of wataers, Town. Depositor, Dato, Nuomber. Connty and name of watera. Town. Dopositor, Date. Nnmber.
Crawford ) Ciare:
AoSable river ... ... Graylivg ... ... D. H. Fitzhogh ._____ Aprl 6. 25,000 Boar 1ake. oo TN 5 Wi o Geo. M. Brown....... March 22. .. 10,000
Giladwin: Tonia : :
Prindle brook..._..__., R Gladwin. ... F. L, Prindle, _____ O 4,000 n A Folany's oreok and pond .. TOBiA oo ee-| Bu P. Kelsey........... February 10._| 15,000
]
) ) Kalamazog,;
Yatee, Ohage and . Campbell’s croelk Richland & Gomstock "
uaette river.___ } Pleasant, Pluine. . } 25,000 . GDDI‘JJ creel._. Charleston . ... ¢| H-Dale Adame_._..__ 15.. 5,000
Bsﬁdwm crook ----| Baldwin__ 20,000 ‘Whitford lake o
8 o e 30,000 Lak
rOOHe aHe. ¥ aKe. N
Baldwin creck. _ 25,000 Baldwin ereek. ____.__._._____ E. N. Briegs._... ig'%
Pere Marquatte river._____ i Middle Br. Pera Mnrqnattﬁ.. g % E‘;ﬁ’};’én 00
Muson: . " . ggflak}; Geo, M, Brown. %g:g&
Name not given 1. Hermon_.________ April 18 ____. 10,000 gg;l;tl;?‘l;? - T.“E. Hol:c_lan o %2'%8
Mecosta: . . L. lake. .. “ " 16,000
Savhorn ereek, _______________ Mich. Fish Com...__. February 23__ 10,000+ Crandall la] "
Paris ereek. .. ____ 7] H " " Y- Mareh 6._, __ 15,000
244 . s i
Montmorency : ¢ MB;%?len;d Chocolay rivers....| Marqnette & Choéolay.| Horatio Beymonr .__.] ' 26.._.... 20,000
lﬁea:’er cfieEk' g_):]li].i %letl;n ________ April JO_.____ 13,8003- . .
ardwood creel ilas 8. Cohoon . " . - Mecosta: . .
Stony creel.___ Conrad Weygarde....; * 10220 2,000 sclodhget- lake o grantu -e-----seeome-oo--| Mich, Fieh Com. 1(5)‘383
Lanbnrg cres TEBN oo . _ .. . “ w - v
qutcalnt: 33;-15 cfaek_ Gr?Pn and Barton - Gs;orge A. Roof.” - 10:000
%1?.%?:11 352215___ Steve Beotb.ee..._..| * 10.__._. 10,000 ‘l Clear laks__ Colfax_____________..._.| George A. Roof. . ... . .
Newaygo: . Nes‘gg{n%ranch Pere Marguette| Several.. ... __..__. A. B. Atwater ........| March I4..... 2,000
8. branch Pere Marquette. ___| Beveral towno__________ A. B, Atwater .__. ____ March 27_.... 25,000 .
Cceana; O‘golmx lake. E. D. Richmond.____. AR T 23,000
ﬁouud %aka cmelﬁ s °
Orr:e Near craak. . = . fonagon :
Stream emptﬁ‘lng into Pent. ¢| Several towns._......_| R. M., Montgomery..| April 18._____ 10,000 i ?]'S‘Jint. Stonl Svar Wiltis F. Sayer. | Apm 21 30,000
water creek._. . _...___ : Blate river.. .. ¢, L, Ryder _. Jnly 14.. 19,000
Osceola s . .
Grindetoné creels.________ Sylvan ond Hartwick.. March 24, __. 50,000 Gscode !
Bigsam between Haraesnnd} Hersey sy 50,000 ‘ Euol branch. 8, Gorton ... March 20..... 25,000
Hereoy creek. " " " g May 6._..____ 20,000
. O?jf,of;'ma Mich. Fish Com. 13'383
E"; ;.’;fé‘_ Btewart Gorten..__..| April 6., ___. 18,000 ?;%"n?yﬂgrgﬁ?k' “ “ “ :0(0)3
Big Creek____ W. H. Ni2 6 18,000 Cat creek. " o lg'&]
CHoNileaooo,oo L] 0" 6oL ,
Frazer croek .. B R IR N . )
OHinr to middle branch of ) ' :
‘eeder to middle branch o ; [N :
BnBatie rirer —renoh ot o N, gw. .. Henry Stephéns. ... LI 25,000 é’ ;
Presgue Isle: S -
Liake E#an. v oooooeeooee, Proaquelelo.._._...... Wm, A, French_ ... A0 24,000
444,000
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Lake Trout Plants, 1893,

Mackinge :
Brevoort lake

County aod name of waters. Towa. Depositor, Date. Number,
Chippewa ;

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

. . “ o wo 3.000
Marguette: :
Sawyer lake.. ... ... ___ Town 41, ... Herbert Armstrong ..| “ g.___ ____ 20,000
Newaygo: .
Fremont lake._..___.__.__.._. Sheridan_._.__, O Mick. Fish Com...__, A FE, 45,000
Ontonagon: ) :
Lake Gogebie...._._______.___ Outonegon .__._____,__. E. Vet _.__.._____. o2 40,000
R 141,000
Lake Trout Plants, 1894.
Connty and oame of woters, Town. Depositor. Data, Number.
Alcona.
Glearlake. __.____..__ ... __. W, Reynolde.._._... March 20..___ 13,000
Antrim:
Lentrel lake.. .. _ .. .. .. Central Lake__________. O.P, Barber,...__.___ R T 15,000
Cass: !
Dirmond lake._...___....___. La Grange, Penn, Cal|
vin, and Jefferson.... | Jumes M, Shepard..._| Febrnary 23._ 25,000
Charlevoiz: .
. Bezr lake . - Evangeline, Bpar Lalke,
. Molross, & Charlevoixz| W. B, Stimson .._____ March 20., ___ 25,000
Walloon lake._. ~| Bay, Resort, & Melvoss.| Wi, F. Weller _______ \;“ ..... ,000
: b,
Chippewa : N .
Tront lake. ... ..., __.__ Trout Lake.__ N, A. Bmith & 8on ___ April6________ 8,000
Clare! "
Crooked lako . ____, __ Barray. . 15,000
Town Lina 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, Haveey,__ - ,000
Tosco:
Loon lake._._ ‘Warren S. Hodges___. | Marsh 20.____ 15,000
Goodor lake - . T. Guilford.._ _._ R S 13,000
e, Hal Theo, P, Bail February 20 00
ood's lake .., ___ amazoo . 60, P, Bailay_____ _ ‘ebrnary 20__ 5,
Paw Paw lake . . 8Xa8. __ Albert Newkirk._ JJ7| © "1 a3 10,000
Lake:
Star lake., . Lake Wm. H. Baldwin, jr.. 10,000
Twin lake " " - 5,000 .
Lecianaw !
Darvia lake T. J. Nowmean. 3,000
Glen lake_ D. H. Iy 15,000
Livingston!
Long lake .__,_ L Geno ... J. W, Lawson ... _. February 10_. 10,000

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

8T

Connty and name of weters, Town. Depositor. Date, Number.

Mggg:;;itﬁke.._ T. 4 N, 80W ’ 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

; 00

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

; 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 February 20.. 10.0_00

Oakland ! Holly a‘nd Grm‘rlelaud.,, Mnlgoh g_-_. } 10,000+

’| Waterford ... L T 15,000
Orggtg%}ngg:abic__“._-____-__-,.. Ontonsgon . .. ..... .. E._Vliet .............. April 27 _____. 50,000
V'Hluf?nrﬁg: [ . ) .7 s S C.F Deyooeenee. February 28.. 10,000

Total [ 443,000
L= | R U
Rainbow Trout Plants, 1893.
County and name of waters. Town, l Dapositor. Data, Number.
L'g‘aglélwin’s creek .o ... Baldwin._.....c.covuuee Mich. Fish Com, ____ MayB.oeeoeene | 10,066-
-
Rainbow Trout Plants, 18%4. :
Connty and name of waters. Town, Depositor. | Date, Nomber,
O e TR AW R. H. L'Hommedien.| June 14.......| 5000
Nel:}:?zﬁl;.rquetba rever..__._...| Troy ... Mich. Fish Gum.-....‘ May 26 .. _._ 18,000
B S SO 21,000
Ol et e e e e e
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1 ;. all-eyed Pike Planis, 1884
Wall-eyed Pike Plants, 1893. W v ,
- ; A ber.
: . To whom delivered, Date. Num
Gonnty. Nams of waters. To whom delivered, Date. Nomber., o County. Name of watera
: [ 71 G 11 S —, ‘Wm. C. Reynolds _.. May 17....-. 200,000
Allegan { Gunlake........__....._| Frank Narregang ___ Jone 14 500,000 B FOLL RARE oo w oy 200,000
BB oo R Charles Rice ... __ ) §00,000 . il laka . —eee..o.oicceeoee. | Edson Whitmere....._.{ " 1.
- o : Antrim ... Waetzel “ g 200,000
Suznr Bush fake _____, Walter Berling. __ 600,000 ' DO yied
[ Saddle Bag laka 2 W. F. Marble 520,000 BAILY. oo { 'i,woai"alnlgkgag ©Be..| 200
Baxrj < Middle lake . __. BB Bepbomnine T ) Mich, Fish Commiesion " 8,000,000
ALY oo iddle lake f net ich, h S L {: J
I Long lake. Homer & Brown 388'33% . BT oo { Mearcer Richardson........ Apl‘ll 21__... 900,000
Round lake, J, A, Van Arman . 600,000 T 200,000
L| Leach lake Bryan Dickineon \000 4 --| B. W. Payn - 10 200,000
; Bengie. ..o { Leke Ann -] Chae. F. Sancrmnte._.
Bay . Baginaw bay..___ Mich. Fish Com..____._.__. 5,000,000 ¢. G, Diggins w15 150,000
: . . . euee| € G, Digging oo ccenacee] 7 Brovane
Berrien ... _________. Barron lake 600,000 R Berrien............ -} Cleer Jako.oooooveoooooe - 7. E. Gook L 1 150,000
. ' — D B G0OK e ceiminiueee ] A M
{| Hoyol ke ___. L, B. Dos Vuegnes Calhonn._. .. ... Ackley lake. ... oarrann
I Morton lake W, H Murp 7o Spring lake Edﬁr Wethmg]ee
1w “ Diamond lake. - L a Dsel;?ll:“
| e ow “ Casla e aaaan Fish lnke... Burt Loup...
Haddle Bag lake._ -| C. 8. Jones. «
| Diamond lake.. .- 2772777 B. L. Rudd ... Boar loke, W. B, Stimson oo eoeoooe s
Clare....._........____| Laces's laka. G.W. Sherwood._....__...| Jans s_______| goo,000 Toong ake. oo Everet J. Roos.._....... S
Clinton__________._... Caortis laka. __ George W. Parkes._._.____.| « 19 __ 800,000 Cranberry 1RKe. .o voooreee v Gao, M. Browh._uoce-vems "
Hilledale ... Chaa, ¥an Bchoick._ - O S 400,000 Round laka.__. E.D. Barbet .o rerennn "
Trmneaan . F. 5 ipi -
i W e :wdaid ,000 Scﬂ;;o]gx]g:d._ } Gh%% Ié'ih l:gg[;%m .
. AoDa 800,000 co. 3 -
Jackson [ - GBO 1 Baghe. 200'008 %aafuegrgclﬁklzke__ Chas. Scheldb._..
............ .00
wonw 200,000 : Grooked lake W T, Stimpon -
7 1 ¢ w 000 ! Carp lake. ' - .
Sullivan's lake. J. P. Wilson ___.__ 1. 400,000 i . James Monteith. . - "
. : O'Brien's take LT T TR proyo] : Fifolake..- Leater Ldell .. 222772777 '
Kent Monroalake. . " " 10, 400.000 - i
"""""""" Reardon's lak - " “ 10, 400.000 ! Grand river. emernnmena| Albert K Roof .o ]
Larkins Jake. Wm. E. Davis. wo Tyt 400,000 : rand river.......... N
Dunean lake. D. Buhtel wooglllt” 360,000 Van Etten lake.—...ooooo ... Charles R, Henry ...
Lapeer. .. ...c...... Bronsonlake. .......____.| R, B, Conklin____ “ 9.____..| 400000 yarar Qeo, B, Beebe.....--------- "
| Giasnige | o B
Lenawes_..______.___. Roondlske.___._....______.| Wm. Rexford Y Beeooo.| 400,000 : Fonnd late =" (hbas. Van Scholek .
Qakland, ... . Davison's lake.__..____,._. Peter Wallrath__ " 400,000 Orooked lake. . 0. J, Smith. "
I’ gtsego }:Ee . g{ luR1 ]53“1’;“9“ " 600,000 Starvation lake . -
eRYer -| Ja 4 " 00,000 -
Foster’s p::n N gter- “ 303_9'.5(, g::g.; Darid Behoenfield...
Oreego_ .. ____.__.. 4| Gardiner take. . AndrewJ Booth. * 600,000 Scram
I Big lake - Alfred Savage ___ “ 400,000 Round
Farm lak -] Henry Staphena_ " 800,000
|| MeCoy lak -| Arthur ¥, Bates_ __ o 800,000 b Star lake i *
s lake. . - 120,000
Thomson lake. .t Fames M. Pearson . _____ voog 200,000 ! Harper's - .
Bt Joseph.._.._._. { Crossman lake K.C. Gray g H ;ﬂ:ld {':E:" 10,
Craek’s lake 200,000
Vou Baron_______,__ { Tihree mite Jaks “ 200,000
w D it J.J. Patnam .
Byne._..________.___ etroit river.. ... __ .
: roit river Gerden City Land Co. . m 400,000
. u 200,000
DR et Pickerd lake._ Edwin J. Margh. .. ..cu_.. '
b “Lake Erie Mich. Fieb Commiesion .| * ... 2,500,000
. 12




A
I : ’
50 ELEVENTH EEPORT—STATE FISHERIES. ELEVENTH REPORT—STATE FISHERIES 91
Wall-eyed Pike Plants, 1894.--CoONOLUDED. Distribution of Carp, 1893.—CONCLUDED.
Gonnty.. Name of waters. To whom, delivered, Date. Nambher, '._ Connty Depositor Lacation Namber.
Newnygo .......... Big brook or Her lake ._._..__.. W.H. Eritzar.__.____.___ . | 400,000 Grand Traverso...| L L. Lydell Round Inke "
N | . k X T mm s e TTTTTTTEs oyt e
Onkland ]I:).;lgs Eé?m’.a égg% Jacob Zeapp____...oceooeooo_ | Prlvate pond ... .| - 25
B I P 100,000 C. Alsdorf ... East Side park pond ... . 50
1] Mace Day lake._ 5 W, H. 8. Wood. __ Induetrial Bcho_ol pond.... 10
Otsego__...-.,-,{ gg,% | B. D Goodsell ._............._..__.| Morrison lake.. ..................... 40
. ’ Charles R, Henry -ee--...| Van Etten lake .. 40
Shinwasaoo..... ... £20.00 Albert Newkirk. . Eegle lke. . _ @
Van Boren.__.___ Lake of the Woods__..._._...._. 480,000 ﬂl;;ratr gf*’g‘;‘;g‘; E’;gggf;%n;ldlﬂ 1
guron lri]:er $00,000 Hix Hawson... .| Rawson pond . 40 !
Washtenaw . ... Bgﬁffa 1:{;::__ ;sggﬁ Neleon Lewis._._: Mud loke . 40
Cavinaugh lake. 0 I‘jeal MeMillan. goiatw:mko];im' tg
Wayn, _g Detroit river.__. Mich. Fish Cornmisston____[ * T.____. 5,000,000 Il rfu np:: B 25
Ay0R .., om W Wt i " " — wogglTTT 10,500,600 [ " "o .ég
. l_ Plaster crook. 20
TOBAL - e cmem e e et e e e oo oo e emm et et e e eemm e | 35.850,000 ) Bealtoy lako 0
Brownell's lake 25
Lapeer """“"{ Privoata pond. .. - 25
Mackinae ... " *
Marguette.___.____ Hoeratio Seymonr. ... ... Lake Sylria 50
Curtis Denham. .. Rnisin river........___.. 40
Monroe. ... ....4 | R. B. Davis - " . - 40
] Addison E. Gardner .| Ssline river._____._____ 40
Distribution of Carp, 1893. Twin lakes : o5
. J. A Dookery .......oooioinnen.. { Cody lake. . : 2
County. . Dapositor. ) . Location. Number. W. H. Kritzer Little Brooks lake._._...... [ 40
- " Robert Cathbertson Private pond -40
Schaffer Belknap .—.............| Onota and Belle river 50 E W. R oler Evans lake -
Cbarles 3ymons.......... -| Private p?llld._ 45 E. T. Mugford .. Private pon - 100
%‘i,ﬁ‘ (ﬁ%’; ?:;g: ) 38 ) Chas. Marvin ....ooo oo Senter lake, ... ...... 40
3 ' ' . Heart Jake ....._......_ 25
g i Bith e 0 Henry Btep!lena._..._....-......,..g Beadhoad Tika 11" 28
i : wenty-ono lake... 27
T & Prico e ooen. 4 Otsogo . ... Arthur W, Bates .. Fivolakes. ... " i
Jranbarry lake.__.
i John D, Fostar.__ { Foster's pond 40
8.4, Crowoll.oooooo ém,‘,’e“ llalf, j o . Ottawa__._ Heonry Tomms ... Privatapond ... .. eeee. 35
ariar lake .. - * " “w
Sanilae ... John W. Norman . 40
% AH %‘j’:ﬁthh E]_ng]mg 131:19" ig { J. D. Eastman __ “ 40
CRBE - oo, + H, Morphy ;| ¥od lake ang ¢ ) ] W. H, Major .. 20
John W. Blunvalt.._._._____.___.__{ Plahos 10 % 50 ] ' Bt. Josoph...._.. ‘z Gelrl Dornke.: ]
Kirkwood laka.__ E. Broyman... - 0
Glinto %ound lalkﬁ"" 10 | Yan Boren________ A B Witdow 100
HbOR e oveaee Mary M. Pennington. . Lo oot o . 13 ; Wayne ... ... J.P.Banger. ..o Chorry Island bay. ..o .ooocvemee. 40
Crawtord.......... W, ¥ Niles.._..__....c.ceoeo......| Private pond 2% I W. OableF e fowott, lake 9
, e
George Wellman Soby lake.... 40 Woxford ________ Ferguson lake__ @
Eaton ..o, {] Mo Tng lake. 10 fovstt lake..... b}
Grneaasd .__...._.. C. B, Brown ‘Thread pend, ...ee... . 40 ﬂ . ' Big Clem lake 0
O et e e e e e e e e e e e o e en eeem e 2 2,708
i
)
-~
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Distribution of Carp, 1894.—CoNCLUDED.
Distribution of Carp, 1894, y County. Dapositor. Location. . Data. Nnmbhet.
Couanty. Depositor. Location. Date. Number, Tnecold.o..ooo......-.]| Howard E. Bpence________. Clarke'a lake. ... _....... 150
é‘);‘mph“?'i laks__ - %%
M, N e i 2 Van Boren.____.___._ - grman lake ___
- orrls crenw-| Ealamezooriver ._________. August 2 ____ 800 nre Tomon pond .. 100
“
-| Fred H. Barlow. .. || Cole pond .. .o ... 0 Washtenaw _____._.... James Reilley ...........__.] Privats pond........ ....__.| October 11____ 10%
| Gienn Gonld . Privatepond.._____._... September 1. 150 Wasne .............| D, Hinoman ...} = "o Boptembor 14. 15
F. C. Warne.. Sonth arm ot Pine lake____| Angost 2l ____ 200 Wesford ... | G.E.Wall oo “ | Avguetoa.. 150
JoA MeGinn. ... McGion lake . .. October6. 100 r
A, Behenk & Sons..........| Elgie mill pond __ 400 DO o e vt bt oo e e m e e e mn e mmm i am msmn s e 8,824
Ches, Cowro ... Colby lake 150
G.B.Stone._...__..___..._.| Private pond__.______..____ R & SO 100
Mert Clapp... Mill popd on Batternuter'k - . 200
L. J, Weokes._. Long’slake ... .. ___ R 150
.t Francis 8. Prica___ Privatepond.__....___... R DO 150
Fohn Flater._ oo w B [T 104 : Black Bass Plants, 1894
Jack '3 g Snylanilt . . " " lgg
Bekeon ..., ——- - ¢ " “ i i .
W, Breitmeyer 17T " " “ 100 Connty and name of waters, Town. Depositor. Date. Nomber.
Kalamazoo. ... ......| George Eilsworth ___.__._.. " e L 1 100
. Allegan; |
Eent % Wm. Farrell._ Private lnkes____. i R ) SO 150 Sefkirk's lake __.. John A. Tarner .__... Jalyb___._.... 1,000
| ETemmmmnnmmn e e John Green... Soft water lake. __ R S 150 B
arry .’
(| Melville H, Berridge.......| Perchlake _._._......___.7 S Crook 18Ke - - rueuccimnaanian BBICY e J.C.Bennebt _______.] ** 6. 2,000
W " . Pmkcrel laka No.i. } 4
" " " N Berrien! ) =
L “ " « Woeaverlake ..o laoe Bachanan, .. _._______. C.C.Diggina.._..._.__| * 0.__.. - 2,000
| woo " Big Bass lake .
o " _| Bnes lake. Calkoun:
Lake __..._.._...__ W " .| Little hass lake voa 1,500 Notaway creek. _............| Burlington..__._._._._. Geo. Bneanan ________| * T...___. 1,000
| weooon “ Horseshea laka N .
' . (i i Cags: .
wo " " Ontlat gf Biroh lake_......._. POTtar. cuun: cavsmemaeee J. Fred Merritt _..__.| * 8........ 2,000
. o " Banver loke |
[ " ! " ! Fox lake . Charleveis ! . .\
' “ " Cnotler loke.. . Bear lake Melrose ___ W. B. Btimson _______ L SO, 10,000
Livingston ...... ... Fred E. Wardelb.._.__.__.. Willinmaville lake._._____ LT N 100 Haton: .
) . Thorpapple fiver_ .. cueeo___ Vermontville. _..____._.. E.D. Barber ..__._._. June 22.. ... 600
Maniates { Hirain Hatch ... Private pond._....._.. . . [ S 300 L
""""""" Joseph Gambo. Buteher lake.... .., ... " “oBl. 250 Emmet: .
Grooked lake.. .. ..___.___.__ Littlefield. ____ ... ... W, B. Stimaon _______ LT SR 5,000
W. branch of Pinariver.... o 100
Pine laka o 100 - Grand Traverse! _
Guy take. " 160 i Fitelake . ... coeeeoooe{ Fife Lake ..oveoeeeooo. D. C.Ketohom._.....| “ 8. ... 5,000
Eldred Jal R " 100 . ~
N . . Jackson
Montealm ........... Joneh Low.................| Privatepond._.. |________. L | SO 100 . Yandergook's lake__ 1,500
: Brown lake f
Muskegom ;oo oee .. Charley Marten ___..._..._.| Marten's pond _._ _._..___. o, 250 p Michigan (% 1,000
: Grasa lake.. . 00
Wi, J. Buckell ....__..._..| Priviteleke ... _.........| " 100 N
Geurgo Dunnin " " " 100 i
Oaldand T, Richmon Narrin lake. " X James H, Brayman. .. 5,000
"""""" 'i Peter[.. Meintire. Private pond. “ 100
IL. Edmuand Foster. " . :: 200
B. Alexander .. 100 Alfred Windiate_ 4,000
Qceang. . ooo.e.. { %gﬂ?:“ém ‘: 250 BG E-‘-ly:: " ?8%
OQgemAY oo Frack Smith......_........| South Branch Inke... v 10 Oisego: ‘
& ® Otsogo lake. . ooooceoeee Otsego Lake .owweeeenns R. H, 'Hommedieu.| * 29 ______ 7,000
B, N, Babcoek......__ Rose lake __________ “
[1LT0)F " " Oldaon’s laka . “ 450 Washlenow: .
i " " Hogbaclk laka. ... " Mrd laks. James Reilley________ July ?e mecaae 1,000
Ottawa ... G L. Qoild ._.______.___..| Privatepond._ ..o " 150 -
. o FrrRte : L D e 52,500
Banilac....... James Monagh! " e R 160 .
P
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Sturgeon Plants, 1894.

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

“ "

TEMPERATURE OF WATER.

DETROIT STATION,

Temperature of water during whitefish 11- i i
Novenors 10, 1895, 1o 5! Ay itefish and wall-oysd pike hatching season, from

150, '
Oet. 17-21.. ... 54° [ Dee. 17
28 13

ELEVENTH REPORT—STATE FISHERIES, 95

DETROIT BTATION.—Continued.

Temperature of water duringawhiteﬁsh and wall-ayed pike hatching season, from

November 9, 1892, to June 9,18

1892,
9

SAULT STE. MARIE BTATION.

Temperature of water during trout and whiteflsh hatching season, from Qotober 17,

1892, to May 23, 1893

1802,
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SAULT STE. MARIE

Feb,

STATION.—Continued,

1898,
Mar,

Temperature of water during trout and whitefish hatebing season, from Qctober 10,

1893, to May 22, 1894,

PARIB BTATICN.

Ta:ﬁperatura of water during trout hatehing aesson, from Beptember 15, 1892, to
May 14, 1893. .

1892,
Oct. 10 e e 44°
1-12 [ .- &7
i o TN — .- 46

-
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PARIS BTATION.—Continued.

RELBE BIERE

RERE
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PARIS 8TATION.

Temperature of water during trout hatchin f Septemb :
1535, 05 June 4. 1os g _g season from September 15,

SUTNI ' SN (|
8 -+

F -~
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PARIS STATION—Concluded.

sl
April 1. ...

CHARLEVOIX RELIEF STATION,

Temperature of water during whitefish hatching senson, from the timo the eyed
eggs were put in the jars February 17, 1894, to April 23, 1594 _

1894,
Feh. 17.
15




' .
”
DETROIT BTATION, 1 PARIS BTATION
On hatching honae. . '
1,001
On eutomatio jalrs_. 51:303 88 ; 158 acres of Jand with overseor's ﬂwellmg and meander of Cheney ¢reck. $4,740 00
—— 580000 f %:E:rmt’-andent.‘s house
PARIS BTATION. ' gf;licceehg%%ge--
On new hatehing h g y.
TNYB. ﬂOnghB::gbu.o,:_mB $2,500 00 ; New hatchary
Cemp ontfi.... 350 00 t Qar honse .
Car honee_.___ 300 00 Pnm
Ovaraeor s residence_ 125 00
Ol tchery __________ 1,000 00
gamnks. boxes ebo.. % gg :
ce and s
Offica iumlt.nm fixtnres end teois 200 00 'R D
ld overseer's rés:ﬁz‘;?:_n,?d taole . 300 DO L Refrigerator .
Barn and shod - . __ - 400 00 Apparatus, tools, and esmp ontfib 14.001 B4
Wagone nod harness 128 33 . . v
. $19,941 84
5625 00 ] gﬁéor {rane orfllngﬁ sh._.. “Bedd i '
£, o1 5 v o
I curtains, lamps, stores, bedding, eto.. 4181 05
New hatehing honse, __.__.__. et e e ) ZIWO 0 . DETROIT STATION.
Totat. ) = Buildings . ...
- ¥§13,225 00 ) Automatic jara_
——— Storage tanks and ¢os
gteam l{otler, p‘um antd co%n% i ne. ki
Lo . . , toole, "
R } i pparatus. 0Le, [orniture, 0a D'I]HBB shing 16|235 %
' S8AULT STE MARIE STATION.
Whitefieh tanks and connections ._ $200 00 f
Trout tanks and connectiona.__ . 75 00
Chase antomatic jars, complete_____________ 432 00
Rl a8 e i - 890 60
‘'ools gnd fornitove. Lo .. .- smmmmrma s oo 1,17 50
CHARLEYOIX STATION.
Two hnodred and five Chase eutomatic jare with tabes, ete., complata__ $408 00
‘Whitefish tanke with connections 200 00
Steam and water-pipe connections 0
Steam DPOMD.. o ..veocue. a2 00
Appamt.ua. tools, [ S 240 1,008 .
Soientific ontfit, apparatus, chemicals, ete, __ - 47775
. $ -GLENWOOD S8TATIUN.
3 Fish houss, tanks, end fxtares.....o.o.oo.. o e HBOO
- Carpoana... ... ]g gg
. 'ools, nete, an BCreOeNnA. . — %31 5O
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CABCADE STATION. )

Bhanty, ponds, and parmanent im: ‘
Tools, cans, seines, sto Provements ——---

- 522500
- 151 85

BECEETARY'S OFFIUE,

§822 95
64 5O

% 7%
RECAPITULATION.

Earis station._ 19
e Tt b e LA L L e B, 19,841 B4
Detroit stafion. "~ 7" LT
Banlt Sto Marie station_ . 16,285 36
Charlovoix etation____ - L1172 50
Beientific apperatus. . 1,028 40
lenwood station . - 477 75
ascade._.._____ 221 50
Becretary's offica._. 28736 gg

$376 85

483 20

43,088 45

TREASURER'S REPORT.

Report of Wm. 4. Builer, Jr., {reasurer Michigon Fish Commission.

April 1....
8y —

June 30.___

Dec. 31....| Balan

$9,020 69

8,870 75

1,019 21
Yonchers paid 9,082 71
alance ... 1,816 00
$11.808 71| $L1.808 T1

Cashon band . oo emoees §1.818 00

Cash from State Treasurer. 4,87 75

Cash from other sourcea. .

Vouchers paid. 85,908 68
Balance 3,302 48
$9,211 15 30,211 16
_—

Cash on hand . ...cenvune. VR o] #3302 40

(Cash from Btate Treasnrer. 6,870 76

Cash from other sciroes. 18 17
VYoochers paid. —-—— $7,810 29
Balance ..___._. 2,881 15
$10,191 88 | $10,191 38

$2,881 16

) 6,250 00

{insh from other sources. 182 50
Vonchera paid 37,588 07
Balance ... he7T 58
$0,319 85 {  $9,313°63

Loashonhand .. _____. $1,677 58

Gash from State Treasurer. 8,250 00

2,882 15
Yonchers paid $10,461 83

CB mmavsn 458 50 °

$10,910 83 | $10,910 33
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Treasurer’s report.—CONTINUED.

$458 B0
50 00

85,077 10
1,863 89
N 6,740 49 0,740 49 N
April 1.....[ Cash on hand ‘ 51,863 39 : : l
----| Cash from £,250 00 )
. %g:l:g:g;n;?:ih;r BOEICAB_ - ; ) THE PLA NTS OF LAKE ST CL AIR
Jnne 30.... | Balance __..____ .. - 9’3(1,2 gz ] . . .

$9,916 69 $9,918 6%

Cash on band ... . -

Gash from State Treasarer o0 oo

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

Sept, 8¢....| Balance r

oMy - |
18 5! . ;
: By A J PIETERS

$9,175 12 $9,175 12

WITH A Marp

REBULTS OF A DIOLOGIOAL EXAMINATION 0¥ LARKE ST CLAIR UNDERTAEEN FOR THE -STATE BoARD
. OF Fisn COMMISSIONERS IX THE SUMMER OF 1898 UNDER THE SUPKRVISION
or J E BEIGEARD ;

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




THE PLANTS OF LAKE ST. CLAIR.

During the summer of 1893 the Michigan Fish Commission senta 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 botanist and the
following notes are the result of observations made at that time.

A laboratory wes fitted up at New Baltimors, on Anchor Bay, snd 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
Canadian waters and thence up the south channel of the §t. Clair River
as far as Algonac. The time spent on the work was from the middle of
July to the middle of September. Thbe firat four weeks were occupied
in studying the microscopic forms found free in the bay. The material
was obiained from the *‘tows” that were brought in, at first every morn-
ing, and later two and three times a weoek. The “tows™ were taken in the
following manner: Two nets, made of fine cloth, and provided at the
bottom with screw caps similar to those used on oil cans, were drawn
through the water by a sailboat at the rate of 4-10 kilometers an 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 pertly out of
the water so ae to take in only surfacs forms. After sailing fifteen

“minutes the nefs 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 material thus collected was emptied into jars. In drawing up the
bottom met a fow 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 result, since the forms found at the surface

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

-bottom of the lake, a drag made in the following manner was used:
Pieces of heavy steel wire 15 inches long were bent in the middle and
then thrust tlirough & piece of oue inch lead pipe about gix inches in
length. . The ends of the wires were then bent back to form a circle of
hooks each one about 2} 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 Commission,
for 1891, and & paper on the occurrence of sphagnum atolls in central
Minnegota by Professor Conway MceMillan (93).

In Europe some attention has been paid to the study 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 Jurs. The orignal
paper  was not accessible, and the results given. below were
obtained from a review in Naturel 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
meters, while the latter forms & second zome to the depth of 3 mefers.
The plants characteristic of this zone are: Phragmites comimunis, Seirpus
lacustris, sedges, Equisetum limosum, Polygonum amphibium, Phellan-
drium, Nymphaea albs and Potamogeton natans. Second, beyond the
bulrushes is the Nupharstum. - Plants with large floating leaves »s
Nuphar luteum, are characteristic of this zone which extends to a depth of
3-5, nanally 4 meters. Third, “the third zone, or Potemogetonetum, is
formed by plants different according to the lake; sometimes pondweeds,
chiefly Potamogeton perfoliatus, then P. lucens or P, crispus; less
often Myriophyllum spicatum, or till more rarely the marestail ( Hippurus
vulgaris), all 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 ie covered with Characese, Nains 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 poinfs where erosion or a falling {of the bank?] has
occurred, by tufts of reeds or bulrushes, associated or isclated, and &ome-
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 & mixzed
vegetation. : N

ake 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 aversging far below this. In Anchor
Bey, 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
_tormed by tbe deposit from the St, Clair River. Through this deposit the
river finds its way by several channels, from some of which a strong cur-
rent is perceptible sowe distance into the lake. The shore of the lake is
bordered by meny swamps, éspecially at New Baltimore and about the
mouths of Salt Creek and Clinton River. (Bee accompenying map for
these places.) At other points the shore is abrupt and without any Iow
ground. The gradual slope of the bottom, especially from the swamps'
near New Baltimore, offers the best conditiong for the study of the influ-
ence of depth on the distribution of plant forms. * Besides the condition
of depth, the flora is, in some regpects, also influenced by the cheracter of

1 Natoral Beience, vol. 3; No. 20, 248; Oct., 1893,
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bottom, according as it is clay, sand or an alluvial deposit. This is
;ha‘i'tigulgrly the casegwith Characeae, which were seldom found on sandy
boéc[‘tﬁ:aninﬂueuce of these two conditions, more especially that of depth, has
caused the distribution of the plants into more or less well markedlzolnes,
while st the same time the shallowness of the water and the gradual slope
have given rise to a pomewhat mixed flora. The boundaries betvvreen‘f zoneﬁ
are not sharply marked; there is a mixture of forms on the edges of eac
zone and, in the case of the Potamogetometum and the Characetum’i‘ﬁn
overlapping of the latter zome over the entire extent of the ’_former.d_t_ o
strength of the currents in Lake St. Clair gives rise fo a third c‘onﬁ ition,
that of rapidly flowing water, which doubtless exerts & marked in{ utence
on the flora. It is to be regretted that the cbservations on thlshpoln l(air_e
not sufficiently detailed to warrant general conclusions. Two otller cclmt 1(1
tions, which may be considerad independently, but which ere really rte a ed
{0 that of depth, are the mechanical action of t\he waves and curr]e;n £ 8L
the amount of light. How plants accommodate themselves to these two
iti will be mentioned below. ) o )
co%%ﬁ&lgs now to the consideration of the zones in order, it may bedst{:ter]
that for some distance west of New Baltimore the lake is bordere {ha,
swamp which slopes gradually into the water. This low ground oﬂ%rsu a
best conditions for the study of the Phregmitetum. Owing to shallow

inlets which everywhere indent the border of the swamp, the line between

hragmitetum and the next deeper zone, the Seirpetum, is an irregu-

]t:: oIrJua. gThe plants of the former occupy the low ground and thetﬁel_-y
shallow water, which seldom exceeds 20-40 em. in depth. The glénwl fm
this zone is luxuriant; the conspicuous plants are large anf e?ly,.
often atteining . height of 2 meters, while a thick growth of smaller
forms occupies the wet -ground at their bases. The following pla.nt_sf ailge
characteristic of this zone: Phragmites communis Tru_], _T_ypha 1&..1:1 olia
1., Acorus calamus L., Scirpus atrovirena Muhl, 8. fluviatilie Gray; GC;;I]?--
mon. Zizania aquatics L.; common in water. 30-40 cm. deep and }11n_ e
more watery parts of the swamp. Sagittaria heterophy‘lla_]?uﬁs ) lvar...
rigida Bngelm.; in great petches in shallow water. S. variabils Engelm.;
with the former species, but not so abundant. Sparganinm eué-yc?a.rpum
Engelm.; common everywhere in shallow water. 8. simplex Hu E}ﬁr otccas-.
.ionally found with S. eurycarpum. Polygonum muhlenbergii Wa sc;rﬁ,.
ebundent along both banks of Salt Creek for some distance sbove 1ts mouth.
Decodon verticillatus Ell; abundant along Salt Creek. Ponte&gr{a cor-
data T.; common everywhere in shallow water. This was found, in O*ESJ
case, near the mouth of Salt Creek, growing among Scirpue punggt;s 1{1 ]

cm. of water and about B0O meters from the shore. Cyperus 10% mis,
Vehl, (. engelmanni Steud, C. diandrus Torr, var. castaneus Goé{:"
sbundant in wet but not submerged places. Carex filiformis L., C. i-
formis L., var. latifolia Boeckl,; a.bun.dant at the flats and common n%zr
New Baltimore. C. vulpinoiden Michx., Eleocharis ovata R. Br, E.,
palustiis R. Br., B. acicularis R. Br, common, E. palustris R. ?r. Gtrre.r.
“glaucescens Gray, Juncus nodosus L., common. J. canadensis_ ] zy,
var. longicaudatus Engelm., Alopecurus geniculatus L., ver. aristu aﬂllls.
Torr., Nymphees reniformis D. C., Nuphar advena Ait.; common élll u e
shallow water at the flats, neat New Baltimore and in Salt Oreek.k : ON ea
canadensis Michx.; common in the swamp pools and near the dock at New
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Baltimore. Lemna trisulea L., Spirodela polyrhiza Sechleid., Utricularia
vulgaris L., abundant in quiet water.

In the shellow inlets ahove mentioned the flora is mixed. There is 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 ocenr in these -

inlets. .

Two species are characteristic of the Seirpetum, Scirpus pungens Vahl,
and 8. lacustris L. Of these . 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 heterophyila,
var, rigida and Pontederin cordata are often found with Seirpus pungens,
and species of Potamogeton usnally growing in deeper water encroach
npon S, lacustris. Outside of the Scirpetum, towards the deeper water
both the Potamogetonetum and the Characetum hegin, the former occupying

. & zome of water -4 meters deep while the latter covers the bottom through.-

out the western part of the lake. Magnin’s Nupharetum does uot exist.
Our species of Nuphar, N, adveus, grows in shallower water and belongs to
the Phragmitetum where alao belong all our plants with large floating.
leaven. PPotamogeton natans and P. perfolistus which Magnin sometimes

found in the Nupharetum belong to our Potamogetonetum and are 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 slevated above the water.
The species found in this zone are: Potamogeton netans L.; common in
water 2.3 meters deep. P. fluitans Roth; also found with Seirpus lacus-
tris on the edge of the Scirpetum. P. zizii M. & K.; common and vari-
able. P. heterophyllng Schueb.; in the shallow parts of the Potamoge-
tonetum and encroaching upon Seirpus lacustris. P. hetorophyllus
Schreb., var. longipedunculatus Morong; with the species. P. perfoliatus
L.; the most sbundant speciesin the lake. This is the prevailing species
on the'bars througlout the lake; sometimes appareatly the only one,
Ceratophyllum demersum L.; common. Valisneria spiralis L.; abundant
near New Baltimore and found to some extent at nearly every station.

The plants of the Characetum cover the bottom from tho line of the
zone of rushes throughout the American part of the lake at a depth of
2-7 meters. The distribution of the Ctharaceas is affected both by depth
and by the character of the bottom. W herever the bottom. is -clay or
alluvial deposit the Charas abound ; where it is sandy or where s thick
layer of sand covers the clay, they are scarce or entirely absent, During
our one trip into Cansdian waters a few isolated tufts of Chare 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. Br. (probably);
This was found st the stations numberd XI, XTIII, XIV, on the map.
Nitella tenuissima Desv., var. inerustata; at stations IV, Vv, VI, vII, XVL
Chara sp. either & new species or an anomolous form of Chara coronata;
not abundant but was found at stations ITI, v, VI, VII, VIIL, IX, XV
and XVL Naias flexilis L.; abundant everywhere. ‘
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Throughout the lake species of Pota.mcigebou o;:cur gmong the Characeae
t abundant in water over four meters deep. .
bu'}‘]g};es%n?é; ](J)E tﬁe Algse was mainly conﬁne:%l tot.efih?f mwrz}sl:;opllc?c :fi?i:;:
i om other
found in Anchor Bay. . A few species were oo e(:1 . 5 : O e,
identified later from material collected from .
glllgsf %??h:e::icroscopic forms found inthe bay are mechamcallyhsu%ge];d:;c:
but & few, as Pandorina morurrlnj 1;IlBory, and I;er]z}:gssﬁc;ﬁgwo‘fw ;te?- thl:t ?:he
imming. It is doubtless owing to
gienflrt?aef?::;];n&nﬁant Yife are nearly the same at the surface and nemi‘ Eﬁg
bottom. Thé individuals of a species are :omiwha%lmore jTmmerous at.
t the number of species does not materially vary. _ )
su%c;% }?oﬂe exception of the Dean'.ud?i, wh 1t1)(:}?3};'@'631-&% fm:;dd 321){) iic; vi:’he sTuge
i i ace .
face, nearly all the species were found in both sur 1 (o, | Lhe
i haps accidental, they having probably
B O tealacin or o f the shallow pools near the
washed from Utricularia or out of some o llow pools near the
following is a list of Algm both free and attac
g?xﬁi inTAhl?lc]gm? %aﬁ at the stations in the lake and in the swamps near
NeSW i?glglr'io;ei.tida‘ {Dilln,) Link; common in the marsh poals. Sp}_i{ro-
r«f spg' & small species found in considera.b%% abu}il)d%m% ne::mmiv;
imore i i i inata ( Yauc . C.;
Baltimore but not in fruit. Vaucheria gemina , on
i ; this differs from the type. w
in wet places. V. tuberosa A. Br; il [rom th  donhoes
found only at Stations III and V in water b-6 meter p.B {jadophora
; towi ickly among Chara near New Baltimor
gp. ;.4 coarse form giowing thickly B oo ine
at station VII. Pithophora sp.; abundant in Salt Creek. v .3
i ' i tman, in and near the mou
in the marsh pools. ' Tolypotrix lanata War an, in and near the o .
' ‘ . ypotrix sp.;
of Salt Creek and once near the dock at New Baltimor Ix 8P
i i i i tophora cornu-damas (Roth)
mixed with Pithophora in Salt Creek. Chaetop o (Roth)
ina; i -sticks and museel shells near the shore.
Ag. var. genuina; oceasionally on- stic 3 e e o o
Coleochaete scutata Breh.; on rush culms. w ;
ichia pi H ter plants. -Protococcus
culma. (Hleotrichia pisum Thur.; common cn wa ) L protococen
iridis Ag.; i i ) . Merismopedia convolute Breb,,
viridis Ag.; in surface and in deep tow orl o rarpin)
Pandorina  morum  (Muell?) Bory, Pedias ruEn (zogv num (Turpin)
H P ,
Menegh., Sphaerozyge polysperma Kg.; in surface ad deep tow,
i tis meruginosa Henr.; su
most frequent in surface tow. Clathrocys i . surface
t often in surface tow and sometimes very
Bélc?m(i)elfgs::})lzél?aoipgnia Eg.; not sbundant but found in both surface and

decp tow.

DIATOMACEAE. ! -

Gomphonema gelmil.latum (Lyog.} Ag.; deep tow. Asterionella formosa

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

; ; i Eace
Lyng) Kuetz., T, flocculosa_(Roth) Kuetz.; common in sur
iiraegireap(toi?g %‘Titzschia sigmoidea l(JNllttzsc(}K) ?Vggmé ;l;g;cigui];dg(iig?)g
. dra affinie Kuetz., var. tabulata (Ag.) V. H., )
‘E(Evhr )Slyaﬁmre, Cymbella gaétroides KUEt?;EZ%)% s(l;rfatce liéowé' g)yyziiaf:cg
¥ i 'nedra sp. , Cystopleura sp.; fac
e o e o iricin Ni Kustz; on Utricalaria vulgaris.
d.d tow. Navicnla viridis { Nitzsch.) Kuetz; od :
i?a.vic?ﬁg sp. (102}, Navicula sp. (130}; once in deep tow. Pleqros1gma
sp.; occasionally in both surface and deep tow.

: ii A ted
1 For the sake of nniformity the nomenclatura of DeToni in the Sylloge Algarnm hes beon adopis
thronghout.




. Bt. arotiscon (Ehrb.) Lund,

* Bt. aepinosum Wolle, '
- Bt. ineisum Wolle, (rough var.).
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DESMIDIEAE. -

Cosmariun intermedium Delp.; seen once in surfa
Bory) Menegh,, C. contractum Kirch,, C. tetrao
reh.; C. margaritiferum
Disphinctium connatum (Breb.) De Bary.; in
Closterium moniliferum- (Bory) Ehrb.; from old
ehrenbergii Menegh., Ol diana Ehrb,, CL rostratu
Vauc_heria. Staurastrum aretiscon {Ehrb.) Lund,
brevispina Breb., St. aspinosum Wolle:

{
Breb.; in  ‘the swamp.

St muticum Breb., St. furcigerum Breb., Euastrum ele
midium _swartzii Ag, Micrastérias
melitensis (Ehrb.) Ralfs, Pleurotaen

masses of Vaucheria,

Utricularia vulgaris abounds in quiet water and be
place for many minute forms. The following alge were identified by Mr.

L. N. Johnson from washings of Utricularia vulgaris,

PROTOCOCOACEAE,

Sorastrum spinulosum N aeg.,
Pedinstrum duplex Mayen.
Scenedesmus hijugatus (Turp.) Kustz.

Pediastrum horyanum {Turpin Menegh.
Scenedesmus cordatus E‘ordg. ) *

Nephrocytium agardhianom Naeg.
Coelastrum microporum Naeg.
Opbiocytinm cochleare (Bichw.) A. Br.
Tetraddron minithun {A. Br.) Hansg.

DEBMIDIEAE.

Closterium rostratum Ehrb.

Ol. ehrenbergii Monegh.

Ci. gracile Breh.

Cl. dianae Ehrh, ‘

Cl. moniliferum SBory) Ehrb.

CL juncidum Ralfs,

ClL venus Kuetaz.

Cl, acerogum (Schrank) Bhrh,

CL. leibleinii Kuetz.

Cl lineatum Kuetz,

Euaatrum elegans Kuetz. ’
K, binale (Turp.) Raifs, var, insulare Wittr.
E.I!I)ma[a( urp.) Ralfs, var. simplex (Wolle)

aneg.

E. verrucosum Ehrh,

anntozygo'n ralfeii Do Bary.
Micrasterias rotata (Grev.) Ralfs,

Mie. truncata (Corda) Brab.

Mic. erux-melitonsis (Ehrb.) Ralfe,

Mic. fimbriata. Ralfs,
Staurastrum furcigerum Breb.

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

8t. teliferum Raifs.

Bt. dejectum Breb, *
St. avicula Breb.

On:,ruhdcmamaleve Nord., var, micracanthum
ord.
Hyalotheca dissiliens. (Smith) Breb,
Cosmarium broomesi Thwaites.
O. portianum Aroh,
C. contractum Kirch,
8..grnat.um ]l;alfa.
. botrytis (Bory) Mengh.
C. nitiguluz(n Dg)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 (Ralfs) De Bary.
Bphaerozosma wallichii Jacobs.
Pleurotaenium trabeoula (Ehrb.) Naeg.
36, dickiei Ralfs, :
3t. elternans Breb.
St. muticum Rreb,
St. crenulatum Nneg,
St. margaritaceum (Ehrb.) Menegh.

8t. echinatum Breb,
Disphinctium’ connatum. (Breb.) De Bary.

ce tow. C. botrytis
phthalmum (Kuets)
{Turpin) Menegh.,
masses of Vaucheria,
logs in the water. . CI
m Ehrh.; in masses of
: St. dejectum Breb., 8t.
;. in surface tow, St gracile Ralfs,
gans Kuetz, Des-
rotata (Grev.) Ralfs, Mic., orux.
ium trebeeula (Ehrh) Naeg.; in

comes the hiding
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i : lves

itions to which water plants must accommodate themselves,

aréTglc,e ggc%anical effects of the waves and ‘currents and the Bmallﬁamog}x;:
of lizht. The few. observations made on this point temli 1];0 cmfn Erm0 !
resulte of H, Schenck (1’86), obtained by a study of tbe al t.]a]sg 1}:;7: t};ﬂ..
He divides the water plants into three classes—the typica 31r rgp ly °5;
the submersed plants that can, under certain conditions, live as land plants;

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

ristice: . )
Cb%.m’f‘iif;mlel;ves are divided, thin, and have few mechanical elements.

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

“easy access of the diffuse light.

i ally long, thin and flexible. :
g %Eg igi)?a I:rgsr%duged a%;d serve more for attacbment than as organs
t. * ° . - . - .
of ibiggge%ggion is active, the stem grows rapidly at the apex while it dies
av?y%azgs Eﬁf&s vary in the form of the leaves and the length of the
inte;rnodes, according as they grow in rapid, standing, or sh%lllti)w §-z'at.e>1-ie
In Liake St. Qlair, the plants growing on the edge of the lake, in water

" from 2040 em. deep, are nearly all stout, leafy plants, Sagittaria,

i i to
ia cordata, Sparganium ond the like. In deeper water, one

th?(? tﬁ%(taérs deep, w’e ﬁgd %r',irpus pungens and 8. lacustris, These ll)llanilis
are slender and not burdened with a weight of leaves, preaen“n zé a%:na ?ﬁu -
face to the action of the water and are ﬂex1ble_. In watg; - tma eelﬁ
deep, the second condition, the feebleness of the light, must be ?)e a8 cviv
as the first. The plants of this zone, the Potamogetonetum, are uc»dyet 1 up
by the water in which they are wbolly or mostly immersed, an dellzz
slender stems and linear or lanceolate leaves enable them to ?.ccommg aed
themaelves to its movements. Not only is the mechanical tissue reduc

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

i i e surface to the light, but a small resistance to the
;ﬂ%ignrﬁlfﬂ&‘;egagg;g In many Potamoggetons the lower leaves die, whlée
the stem grows rapidly and the green leaves are borne near t}}lne upper ﬁm .
Those plants, as Characeae and Naiss, that grow on the bottom, hav
many small leaves or finely divided ones. .

SUMMARY.

. [

ir i i Il marked
. The flora of Lake St. Clair is arranged in more or less well
zcn];es lire[1itae(15|l by the depth of the water; and having ceitain plants charac-
istic of each zone. . . )
ter21.|3 t'i?hg 5?:110_%1: water and the gradual slope of the bottom give rise
hat mixed flora,
toél. S'f‘rhn: v(vlhaaracetum covers the bottom throughout .that part of the lake
studied. If is probable that this is true for most of the lake. i
4, The distribution of the plants is dependent primarily upon, the
h of the water, ) ‘
qegt T?Je 'd?stribution of the Characeae is dependent also. upm? the
character of the bottom, a sandy bottom being unfavorable and a clay or
: i f ble to their growth. .
Elrlawgll.‘if: ‘;tr?l‘;?:ﬁ'e of the su‘g:‘nersed plants is such as to enable tg_etr_p to
meet the two conditions present in the deeper water. These conditions

2

s e e i e eren

’

t
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are the mechanical effects of the waves and currents and the feeble light.

The thanks of the writer are due to Mr, C. F. Wheeler, of Michigan .
Agricultural college, for determining the Potamogetone, and the more
difficult Cyperaceae; to Dr. 'T. F. Allen for identifying the Characeae; and
to Mr. L. N. Johnson for the identification of some alge and help in
identifying others. - '

A. J. PiETERS.
Boraricat LABORATORY,
Un1veRsITY OF MIcHIGAR, b
April 3, 1894, x

NOTE.

From material broight to the writer from stations XVIIT and XIX
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 1., Naias flexilis L., Potamogeton sp.
and Nitella ap. ‘

In November, 1893, the writer collected Zauvnichellia palustrig L., in the
Detroit River at Belle Isle.
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EXPLANATION OF THE MAP.

The different zones are indjeated by conventional signs; these have been
drawn only where the zone was actually observed. Furthér observation
would doubtless have extended these arens. The sign for the Potemogeto-
netum has been used in two places in the lake to indicate the presence of
a great .quantity of Pofamogetons, 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 ba understood, however, that any sharp boundary
actually exists; further dredging would doubtless have extendéd this ares,

erthaps over the entire lake. A larger number of the signs has been
grawu- sround those stations at which Characeae were found in greatest
- abundance, as in Anchor Bay which was studied more carefully than the
other parts of the lake. i

The stations are shown by a 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 OF

SOME OF THE INLAND LAKES OF MICHIGAN.-

The following is a list of the Rotatoria observed by me in Lake St. Clair
and in some of the inland lakes of Michigan. The summer of 1892 wag
spent with a party of the employés of the State TFish Commission who
were making a systemstic examination of the inland lekes 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, Oceana and
Mecosta Counties. The summer of 1893 was gpent in the State Fish Com-
mission Leboratory st New Baltimore, on Lake St Clair, and a more
extended study was made of the Rotifera of this lake, The list makes no
claim. to complatenass; scarcity of specimens or lack of time prevented
accurate determination or complete description of many forms which 1
obeerved; and of course man¥ have entirely escapsd observation.

I have followed in the ligt the order used by Hudeon and Grosse 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 desorip.
tions. Tt has not seemed necessary to give synonymy or references for
species described in Hudson and (Gosse's work, except in cases Where
the synonymgy here given differs from that of the Monograph. Referances
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 found the titles of the publications under an alphabetical list 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 firat time. .

In the case of t}':?e smaller inland lakes, collections were made from the
vegetation of the shore and hottom, but the tow net was little used, so that
the pelagic Rotatoria of thess lakes are not well represented in the list. In
Lake St. Clair on the contrary the tow net was used systemat%'cully at vari-
ous depfhs and at various distances from shore, so that for this lake the

list of pelagic Rotifera may be considered nearly complste, The littoral -
rotatorial fauna of this lake was also examined with care, but no claim te
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Fam. 3. PHILODINIDE,
Philodina, Ehrbg. "
17, P.vroseola, Ehrbg.

White L., Muskegon Co.; Crooked L., Newaygo Co.; Chippewa L., Mecost
Co.; L. 8t. Clair. %ne of the commonest of the Rotiferg.p oo

18. P. citrina, Ehrbg. '

White L., Muskegon Co.; McLaren L., O : Co.; Crook . New.
e Ot Clagir. ceana Co.; Crocked L, New

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

20. P. aouleata, Ehrbg, -
McLaren L., Oceana Co.; L. 8t. Clair, in Vauncheria 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.

Occurring in very large nﬁmbers id “Vaucheria from swa
L. 8t. Clair. _ mpy shores of

24. R macroceros, Qosse. .
- Few; in Va.uchgria from swampy shore of L. $t. Clair.

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

26, R. menfo, Anderson (89).-

Oceurring in immense numbers in washings from Utricularia from the -

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

Tt is of great interest to find here this form, recently described from Cal-
cutta, 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, 1898, p. 276). In Lake St. Clair it occurs
by thousands, even in small quentities of the Utricularia washings.

As found here it is a large species, some épecimens measuring .74 mm,, and

Mieavy in proportion to the length. In addition to the characteristics men-

tioned by Anderson, I note the following poiunts.

s

. bottom.
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. The eyes are large and bear a distinct crystalline lens. The long antenna
is compesed 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 getae, the middle onse of ‘which is elevated on a minute but distinct stalk.
The foot is long and composed of five joints 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
tubes 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 rofifer remains slways at 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
ciligry 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 ie rubbed off on the edge of the
tube. The process is somewhat different when the animal is starting a new
tube, as it does at once after being dislodged from the old ome. I have
seen fourteen specimens thus engaged at the same time, under a single
cover-glaga. It attaches itself by the toes, unfurls its corona, and produces
& 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
materiel is either shifted about by the contortions of the animal, or thers
is pome means of distributing the particles which I could not obsérve, for
the ring of gelatinous material soon becomes a collar of brown floccoss, 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 formation of

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

which the animal is attached. Besides the single stream from the gap of
the coronal cup, particles are drawn in from all sides by the ciliary motion
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 gize 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 captured. The formation
of the tube takes place very quickly af firet, 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. 8t. Clair; rather common in the weeds along the shore and on the

I follow Janson (98),in placing this form in the genus Rotifer.
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Fas. 5. MICROCODONTIDE,

Microcodon, Ehrbg.
28. M. clavus, Bhrbg.
Crooked L., Newaygo Co.; rare.

Microdides, Bergendal (92).
9. M. orbiculodiscus, Thorpe (91).

BYN.—Rhinops orbiculodisous, Thorpe (91): M. . .
Bergendal (92). orpe (91); Microcodides dubius,

Amid Cladophora from ghores of L, 8t. Clair: a single gatheri i
contained a considerable numher, but T never fo’l.lnc’luiltg :gi?n. ering of s

Fam. 6. ASPLANCHNAD A,

Asplanchua, Gosse.
30. A. priodonta, Gosse.

_Very abundant in T, 8t. Clair; ta
either surface or deep.

ken in numbers in almost e\_*erf tow,
81. 4. Herrickii, De Gnerne. (See Wierzejski, 92.)
Towinge from L. $St. Clair; not abundant.
Ascomorpha, Perty. (Saceulus, Gosse.)
32. 4. ecaudis, Perty (50).
Syn.—Sacculus viridis, Gosse. .
Swampy portion of shores of L. St. Cleir; few. Algo a single specimen

in purface towings from Whitmare L., Washtenaw and Livingston counties.

Gl}e:l;g (%]:ge) .above specific name and reference on the authority of de

33, 4. hyaling, Kellicott.

L. 8t. Clair, amobg weeds from the bottom-.also. a si eci i
i ; 8 single apec:
the surface tow, one mile from shore. N umerous in towiﬁgs fpi-m;m%lhilﬁ
mpre L., Washtenaw and Livingston counties.

Anapus, Berge'ridal {92 and 92). Chromogaster, tzauterborn,(93).
34. A ovalis, Bergendal {92 and 93). C. festudo, Lauterborn (93).

boﬂggr‘ common in towings from L. St. Clair and among the plants of the

It is difficalt to tell what this
gendal’s name was the fizst

- first description being publ
gaster testudo. '

In regard to a number of points my study ¢ is ani 1
) a1 y study of this animal has gone mor
into detail than does the account of either Baergendal, Lauterborﬁ c;lr ?ﬁgﬁ

animal should be calfed; épt)_arentl Ber-
Ppubliskéd, but almost without descriptioyn; the
ished by Lauterborn with the neme Chromo.

T
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arias (91) 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 & distinet gap. Length (in my specimens) ahout 135 mm.

As a whole the animal is lenticular in form, appearing broadly ovate ina
dorsal or ventral yiew, and narrowly oval in a side view, as shown in the
fipures (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
doreal plate farther forward. The anterior edge of the dorsal plate has a
broad shallow notch on the left side, which was cpnstant in all the consid-

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

in front, in the angle between the dorsal and ventral plates of the lorics,
there seems to be a separate small triangular piece, perhaps only a atiffened
portion of the integument of the kead. To each of these is attached a
muscle; the two muscles run along the sides just ontside the viscera and are

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

tbe 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 are not prom-
1inent and were overlooked by both Bergendal and Lauterbern. In the repro-
duction of my drawing these are rendered too distinet.

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, &t either

- gide 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 another. In some cases these styles seemed fo hear at the end a
number of atiff setre; in other cases no setwe 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. HEach consists of a short proximal”

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 ia 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 as to showall
four at the same time. (f) The last and most peculiar portion of the corona
is a large flattened organ on the dorsal edge. It consists of a short thick
club-shaped 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 is so thin as to be transparent, so that it requires accurate
focuesing to get its outlines; in an edge view it appears only as a line.
Besides being curved dorsad it is slightly spirally curved. T have never
seen it show any movement, except to be slowly bent in closer to the cor-
- 2
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_ ona, The eide view (Fig. 2) shows this organ in i
de view 2 in ite na ition; i
’Io)};el)_e\:ie%grg}ll evz‘ew 1:15 turned out of place. This organ is evtiléln‘aal}tllgrotﬁg?)zzgr?
i al_E;pa ula—sbape;::'l apex” described by Kellicott (88) for Asc .
L glt ina, %nd the “lippenformigen Fortsatz” of Bartsch’s Asc‘)h
morph d%ﬁnsd(' artsch, 70}, : I was able to examine the organ i j-
yThec:an d n 1ft very similar to that of the present species g om 4
B d]izli)d ;da{et orcipate; the stomach lies transversely: across the bod
i e dn; o three principal portions—a transverse portion, end rg
Jecti: wghat w ;h I‘O(Elﬂ it at the sides two lateral lobes, so that the ,wholle) ig
somewhat 1 1ape - These lobes are constricted into many minor lobul
ain large solid masses, orange, yellow and black in colcr, givixelsg’

the animal a variegated '8

] ari ippearance on a groundwork of li

) geezz'llqg the origin and distribution of these colored bgdiégkilt };‘IEJHOW‘ oy
118 are given by Lauterborn. ho two atosion

lobes of the stomach are t Projecting forward from the twoanterior
The contractile vesiclig 1;:; i?tan pointed colorless gastric glands. '

ventral surface; it is somewhat i
1 pear shaped, the i
%fi copening on the doreal gurface, a.ppagently beft?r:a]:::dt]fg ‘ lﬁachlﬁg ﬁo
X 8. " ts period is about 15 seconds. B ke e
aI}i Eiltllz E"mg Am of ]iI:_he ventral wall of the vesicle, not by & contraction from
all pdes. 1:hsm:m.  oval opening to the outside is visible at the time of th
stomEch 'o‘cW eﬂ vesicle, The lateral canals are hidden by the lohés of 1;]:1e
shomach, tx }? aTee cells may be seen on each side—one a little behind the
middL e anterior lobes of the stomach, the other behind th '(:]dle
oo e
. 18 simple and besrs at its caudo.dorsal angl
turTn};f; mgzei?ent_of the animal through the water is ag 3iz;?§¥a?§§t?g§.
ruptedgati ts a.xis and rapidly progressing forward. Tts course is iner.
ruphed of nIgri\;apso sbg bsl};otI]—ltalﬁxﬁods _ofl rest, during which the corona is
. s M . :
tl;erna g];fl aﬂ.l& s(%s;tt;lla-shsg)ed a.ppendfglzaofmtc]::;o&iiggnnevcmd vith tho spirel
riag (94) considers this & member of the y
2]:;3 mr:lgﬁtol?:&g)tfa(éeitmnly ;e_ary- rEzlosae. If that g%iﬂ?is%ﬁ?? gi‘tlr)i](niz’dani(’rl,
. ecaudis, Peré d A. agili i ’
the one hand, should be se ted e sl Bapparise (98) on
) 1 from A. salf B } X
Kolloort s ho parate sattans, Bartsch, 4. hyalin
present species on the oth Th " heo in
the lack of a lorica and in the g linry e ey seree in
: 10} simple cili i
ence of a lorica, and of a large dofsal prgggla: ;iathh:atggr?nt:er u the pres-

Fam. 7. SYNCHAETADE.
Synchaeta, Ehrbg,
36. 8. pecfinata, Ehrbg. ’ :
Abuudant in towings from Whitmore L., Washtenaw

counties; faking the
lata, Wierejki,

. b ! d ivi
lace here whlch is occupied in L, St. (aj?air%?lgigftoyn-

36. 8. siylata, Wierzejski (93).
Very sbundant in t’c;w'inlgs from L. St. Clair.

he posterior end of the body; nearer the -

Closure may be seen to take place '

v

ROTATORIA OF THE GREAT LAKES. 11

. Wierzejski's account of this animal is brief and, as T have seen it, 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 tbe long slender foot.

The corona differs from that of S. pectinala in that the two “club shaped
prominences” or “ Kamme” of S. pectinata are represented here by a single
central prominence, bearing two bunches of setsm; also in some minor -
respects. It.consists of the following parts: (@) a dorsal and & ventral
row of cilia, not continuous witb each other along the sides. Xach of these
is interrupted in the middle line. (b) A wreath of exceediugly minute
immobile cilia-like processes on the dorsal border of the mouth; (o) &
slight distance to each side of the mouth & erofp of four large sete.
These are arranged in two pairs, each pair coming from a single base and its
{wo members differing in size. ( Wierzejeki figures these as five on each
gide, raised on-an ¢levation, but his figure is apparently disgrammatic in
this respect.) (d) Laterad of the cilia—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. (é) A similar but shorter pair of styles
*arising from the dorsal edge of the corona, mearer the middle. (f) Two
large rounded auricles in & gimilar position to those of 8. pectinata, (g)

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

by & median space. The sete stand ata considerable angle with the axis
of the elevation, and are directed ventrad. { Wierzejski does not show
these sets forming two brushes.) Wierzejski fignres in addition fo these
parts, two separate bunches of cilia at each side of the mouth and dorsad
of it, somewhat as described by Plate (86) for 8. pectinaia; these after
long study seem to me to be only ineurved lateral portions of the ventral
row of cilia, but I could not be certain.

The mastax is very large, the trophi complicated, of the ordinary Syon-
cheeta type. - A slender cesophagus connects the mastex with the stomach,
which is provided with a pair of small gastric glands. 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 are distinet, passing along
cach gide as a nearly straight tube, from the contractile vesicle nearly to
the fore part of the stomach. Here it forms a coil, from which arise, by &

common stalk, two flame cells. The canal passes thence to the base of the .
auricle, where there is another flame cell; farther than this I could mot -

trace it .

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

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

violet, 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 cirele. A side view shows a dorsal sntenna 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 L., Mecosta Co., among weeds near shore; Whitthore
L, Washtenaw and Livingston counties, in towings. Perhaps the common-
est of all rotifers in L. 8t. Clair, occurring everywhere—in towings far
fll'lom shore, among the plante 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 lacustris,
Elrbg., and to Dinops longipes, Western (91) but its structure places it
in the genus Notops. The corona, like that of N. hyplopus is a single eil:
iary wreath, without styligerous prominences, and without styles or other
processes of any lind. . : ) : '

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 distinctly “humped,” coming thus nearer the Notommatads in
form. The foot does not arise from the ventral surface, but at the posterior
end of the body nearer the ventral surface; it is composed of a very short
proximal and long distal joint, the latter bearing two very short conical toes,
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 spacimens; the ventral
line iz elightly 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
antenng, which is connected with the anterior part of the brain by two
nerve threads, each of which has an enlergement close to the outer end.

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

The mastex is three lobed; the trophi are weak and forcipate, resem-
bling those of N. hyptopus as figured by Hudson. The mastax is followed,
without the intervention of an cesophagus by a long saccate stomach. This
commonly fills about the dorsal two-thirds of the body cavity—though its
size varies with the amonnt 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 curved band lying obliquely across the
ventral surface-—the left-eu:Ldg lying farther to the rear than the right end.
‘The form and size vary much with the condition of growth--absence 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

pelnan Sl L sl
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i i il bearing a flame cell; it

5 he ovary each forms a complicated col :

E%:; liea:sfest tz Othe yf['ont edge ofi the ovary, w:{he:ﬁ fh:;ae; 5150?11?1219;1 fsiﬁi .
; tric gland and passes on 1o the !

(‘flllle;rgr:giiig}:?igﬁe cel]gia found. There is auothep flame cell in the ante- -

i dl . . *
nof‘lﬁaaréefertgle';]}?;eamuce of this animal varies considerably owing to

great differences in thickness of the body as compared with the length.

length is about .22 to .26 mm. ] )
gg&ﬂ?éaggo?ggthe plants. of tbe bottom and shore of L. 8t. Clair.

.39 N. pygmaeus, Calman (92). . .
SyN.— Hudsonella piota, Zacharias (93); Gastropus stylifer,
Imhof (%) (88). . o
1., St. Clair; Whitmore L., in Washienaw and Livingston counties;
veryl abundant in towings and in the vegetation of the bottom.

Ploesoma, Herrick.
3, P. lynoeus, Ehrbg. . N
0 SYNiEuchlanis lyncens, Bhrbg.; Ploesoma lenticulare, I:E}x;nck
(85); Gomphogaster areolatus, Voree (87); Gastropﬁs rg:-l
bergi‘i, Tmhot (8B); Gastroschiza lynceus (Ehrbg.) ?rgeri ,
(92a); Gastroschiza Joveolata, Jugerskiold (?2;) ipalpus tyn-
ceus, (Ehrbg.) Wierzejoki and Zacharias (98).

1 have discussed the éynonymy of this form at greater length in the

Slogi i f Feb. 19, 1894.
Zo'gﬁgslgz}if:a{igzgﬁglg predaceous in habits; I heve seen Synchaeta styl-

¢ i ifers fall & prey to
ti truncata, and various other large roti
(Ilj%enggmmlzivery case the prey was seized by the side of the hetaad, at]‘;l(eis
the imier.soft parts wera drawn into tge gtomach of the captor,

inder of the body being then dropped. )
rer(%?:l;l ogrt(ljle commogest rotifers in L. St. Clair—in towings a.ndcgmgl;llg
tbs weeds of the bottom and shore; also in Crooked L., Newaygo Lo,
Chippewa L., Mecosta Co.; n fow specimens from each,

1. P. Hudsoni, Imhof (88). ) ' . )
* Syx.—Gastroschiza flemilis, Jagerskiold (92); Bipalpus vesuigjioius,
" 'Wierzejski and Zacharias (93);Dw:‘.yqderma hypopus, Lauter-
born (¥} (93).
1. St. Clair; rate, a few specimens in the bottom and surface tows and,

3

among the_weeds of thp bottom. -
Fam. 10. NOTOMMATADAE.

Albertia, Dujardin, a
42, A. naidis, Bousfield. ]
i i irmi in the bottom of a dish.
. §t. Clair; three specimens squirming about in of @
thﬁ: contaig]erd Nitella from 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.
43, T. annulosa, Gosse.

MeLaren L., Qceana Co.; Crooked L., Newaygo Co.; Chippewa L., Mecosta
Co.; L. 8t. Clair. Not uncommon in the algz near the shore.

44. T. Saindersiace, Gosse,
‘T.. 8t. Clair, in Nitella from the shore; vare.

45. T selenura, Gosse. :
Many in Vaucheria from the shore of L. St. Clair.

Pleurotrocha, Ehrbg,
46. P. constricta, Ehthg, ‘ .
From a small pool near L, St. Clair. True to its nature as figured by

Ehrenberg, the specimen was attached by its jaws to a Stylaria and main-
tained its hold during the entire time it was under observation.

Notommata, Gosse.
47, N. awrila, Ehrhg. )
L. 8t. Clair; in plants from the bottom; not common.

48, N. tripus, Ehrbg,

; White L., Muskegon Co.; L. 5t. Clair. Among the pla.nfs of the shore;
ow.

49, N. brackyola, Ehrbg.
In Vaucheria from swampy shores of L. St. Clair; rare.

80. . lacinulatd, Ehrbg.
Abundant in nearly all waters,

51. V. colluris, Ehrbg. (?) ~
L. St. Clair, on Utricularia. '

This is the form deseribed under this name by Gosse, agreeing with his
measurements as given in the Monograph. :

_.52. N. torulosa, Dujardin. -

~_Chippewa L., Mecosta Co.; very abundant among Utricularia. L. St.
Clair, in Vaucheria from swampy portions of the shore.

53. V. monopus, n. sp. (Figs. 5 and 6.)

Fusiform, truncete in front, where the circular corona is surrounded by

a crenate fringe, tupering behind to a single pointed toe. Two large

spherical stalked auricles. On each side of the body, at about the middle

of its length, a large rounded projection, with a small opering in the top.

A single red eye. Two dorsal antenn®, one on cach: side of the eye, two

“minute lateral antennw 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 across the lateral projections when
the animal is moderately contracted .06 mm.

The above is a summary of the more impottant characteristics of this
peculiar animal, which differs in several marked features I believe from
any of the previously described Notommatae. The most notable of these
peculiatities are, the single foot, the perforated lateral projections, and the
crenate fringe surrounding the corona.

The corons is scarcely at all oblique. The two atricles are like those

‘deseribed by Cohn for N. torulosa; they arise from the circular cilinte 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 cherac-
teristic. They are rounded and bear an opening in the apex; in an animal
which had been slightly compressed a portion of the internal contents was
ohserved to pfoject through these openings.

The single pointed toe is preceded hy a single short joint.

The brain is large and is minutely striated longitudinally, The poste-
rior border is pigmented, and imbedded in the black pigment is a large
bright red eye. The two dotsal 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 antenns are exceed-
ingly minute; they zre situated in the ordinary position, considerably
behind the large lateral projections above described.

The mastax is very small; 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 & little behind the middle by a deep constriction into two
dissimilar portions. The anterior part is thick walled and lobulate, and its
inner gurface-is covered with minute villous processes; it continually nnder-
goes & sort of peristaltic contraction. The posterior part is a thin walled
sack, always dilated, so far as I have observed, not partaking of the con-

tractions of the front part. The two paris 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 fromt of
the lateral projections, are a number—generally ahout 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-
sent 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 obten much shorter and thicker.
Almost any small part of the body may be mueh contracted, so as to leave
two large paris connected by a narrow neck. Especially often the body is
deeply constricted immediately behind the twao lateral projections, less often
just in front of them. Sometimes constriction takes place in both these
regions at once, 80 that the projections sink deep below the level of the
remainder of the body, giving the animal a strange wasp like form.

L. St. Clair; in towings, both surface and deep; not abundant, though &
fow occurred in almost every take.
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a4, N, iruncata, n.sp. (Figs. 10 and 11.)

Cylindrical or somewhat club shaped in form, truncate in front, the last

third tepering gradually to end abruptly with two short comical toes.

Color of the entire animsl a deep orange brown. The ciliate face is prone
-and 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
dorsal 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 at the cloaca to a short fiat-

tened portion that may be called the foot, lying along the ventral line of-

the body; to it are joined two short conical toes, which are commonly some-
what divergent in direction and separated by & distinet notch.

A striking feature is the brain; this in dorsal view is somewhat ovate;
squarely truncate at ite posterior end; in front tapering slightly to =
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 eolor—almost black bg transmitted light, bright
red by reflected light. This mass is so opague that in the majority of cases
no eye is distinguishable, but in a single specimen out of perhaps forty

exsmined as to this point, T could see by strong transmitted light a distinct |

clear red spherical bedy in the center of the mass, doubtless an eye. The
dorsel 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 antenn could be seen.

The mastax and trophi are very large; the trophi are forcipate, thick and
heavy, and are continually snapping, often reaching forward outside the
buccel orifice. The mastax is followed by a short, narrow cesophagus, which
lies immediately behind the brain and is rendered vigible, in & dorsal view,
by its marked ciliary motion.. At the sides of this ate the large gastric glands
broader at the posterior end. The stomach is very large, crowded close
np against the mastazgand gastric glands, and fills the whole breadth of
the body. The walls of the stomaeh are slightly wrinkled; they are very
thick and-are filled with yellowish granules. The inner surface is strongly
ciliate. At about the anterior end of the contractile vesicle the intestine
begins; it hes thick but transparent walle 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 & slight dilation to form:
ahclcéaca. Tt opens at the marked dorso-caudal angle of the body, above
the foot,

The ovary is 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, flling 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 doreal surface of the gastric gland.
Trom this the lateral canal passes downward to the middle of the gland,
then eurves caudad and passes along the side of the ovary, near the ante-
rior end of which is another flame cell. The latoral 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 cansals of the two sides are alike, but pos-
terior to this their courses differ. From the flame cell of the right side
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 & sharp curve to the right and passes around
to the ventral surface of the vesicle, then backwards and inwards nearly to
the middls line, where it is joined by a canal coming on the ventral surface
from the front of the vesicle—sometimes glightly on the left side of the

middle {ine. 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 joins the right canal as above deseribed, could not be

determined; it could be traced 4o the anterior end of the vesicle, but no .

further; possibly it opens into the vesicle at that point. :

In specimens obesrved the period of the contractile vesicls varied frpm.
- two and a half to three and a quarter 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 ite movements.
Very common in the bottom vegetation of L. 8t. Clair.

Copeus, Gosse,
55. C. labiatus, Gosse.
Among the water plants of the swampy shore of L. St. Clair; few,

86, CO. Cerberus, Gosse. :
McLaren L., Oceana Co.; Crocked L., Newaygo Co.; Chippewa L., Mecosta
Co.; L. 8t. Clair. Among water plants near the sbore. ] .

Proales, Gosse.
57. P, sordida, Gosse. _
Common among the bottom plants of L. St. Clair..

b8. P. felis, Ehrbg.
In Vaucheria from L. St. Clair; few.

59. P. Werneckit, Ehrbg.

-~

Inhabiting galls and filaments of Vaucheris, from the shores of L. St: .

Clair; {also from a rivulet at Ann Arbor).

Furcularia, Ehrbg.
60. F. forficula, Ehrbg,
McLaren L., Oceana Co.; Chippewa L., Mecoste Uo.; Round L., Mecofita
Co.; L. St. Clair. : .
In several specimens from L. 8t. Clair T observed that what seems in
sideview to be the prozimal one of the apparently two teeth on the toe,
really consisted of three minute points forming & trapsverse row acroes the
. 3 ]
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base of the toe; and in a single very large specimen that it congisted of a

row of five or six minute points. The distal tooth was single in all these
cases. ' B

61. F. gracilis, Ehrbg,
L. Bt. Clair; swampy ¢hores.

62. F. gibba, Ehrbg. ,
Chippews L., Mecosta Co.; L. Bt. Clair; rare.

63. F. longisefa, Ehrbg.

White L., Muskegon Co.; MeLaren L., Oceana. Co.; Crooked L., New-
aygo Co.; Chippewa L., Mecosta Co.; L. 8t. Olair. Very common.

Eosphora, Ehrbg.
64, E. qurifa, Ehrbg.
In Utricularia and Nitella from L. 8t. Clair; not common,

Diglena, Ehrbg. .
65. D, grandis, Gosse. '
L. 8t. Clair, in Utricularia: not common.

66. D. forcipata, Ehrbg,

Crooked L., Newaygo Co.; Chippewa L., Mecosta Co.; L. 8t. Clair.
Rather common. ‘ )

67. D. ctreinator, Goase.
Chippewa L., Mecosta Co.; faw,

68. D. caudata, Ehrbg.
MeclLaren L., Oceana Co.; not uncommon.

69. D. biraphis, Gosse.
Chippews L., Mecosta Co.; L. 8t. Clair.

Many other apecies of this family, belonging especially to Nofommata,
Copeus and Diglena, were observed; but it seems 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
on a more exact study. I have mentioned only thoss in which the deter.

mination is certain; of those noi identical with Europesn forms, I have
described but two ( Nos, 52 and 53).

Fan. 11. RATTULIDAE.

Mastigocerca, Ehrbg.
‘70, M. carinata, Ehrbg. ’
.. West Twin L., Muskegon Co.; Crooked I, Newaygo Co., (the ruby cgl.

:
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ored variety mentioned by Kellicott, 98); Chippewa L., Mecosts Co.; L.
8t. Clair. In algm near the shore. )
71. M.-bicorms, (iosse.

Chippewa Is, Mecosta Co,; L, 8t. Clair; littoral.

72. M. bicuspes, Pell (90). .
A single specimen from among Ui"..ricularia; ghores of L. 8t. Clair.

78. M. capucina, Wierzejski and Zacharias (93).
Svw¥.—M. Hudsoni, Lauterborn (93). .
A single specimen from the bottom tow: L. St. Clair.

. . . ‘ ) ich
At least four other species of this genus were observed, none of whic
could’be certainly ideulgiﬁed with any described form. Only one of thgfﬁ
was carefully studied; the d'escription_:and figure are given he]:ewhj
(No.74). Of the others, one is & form with two large dorsal kesls, 11keB ;
bicrisiate, Gosse, and perhaps it should be identified with that form. . But
the two ridges do not extend “nearly the whole length of the .dorﬂum,f
-only véry slightly bayond the middle, end the aniinal as a whole is noE_ o
the shape shown in Gosse’s figure, but is shorter and broader in proportion
to the length; (fosse’s deseription is so meager otherwise that it is impossi-
ble to determine whether or not this form is the same as his. It_wis
cbserved in Crooked L., Newaygo Co:; Chippewa L., Mecosta Co., and mn L.
Bt. Clair; in the latter it wag very abundant in the bottom vegetation.
Another, from Crooked L., Newaygo Co., is a large form which I was
inclined to call M. scipio, Gosse, bnt it is congiderably larger than Gtosse's
Bpecimens, is brightly colored instead of color]esgs, and differs in fsomtla
other small particulars. The other two were very unlike any deseribed 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 ﬂbg‘:t
five-eighths of the length., The dorso-ventral meagurement is about halh ?}
two-thirds of the width, so that the animal is dorso-ventrally somew ad
depressed. The dorsal line is & uniform curve from the front of the hea

to the base of the large foot joini, the ventral line is a similar but less con--
. vex curve from the jugnction of the head and body 1o the base of the foe,

80 that the two curves are not symmetrically placed. The lorica is pecui
liarly unsymmetrical in a dorsal or ventral view, for .the posterior part of
the body—what I have called the foot joint—is s thick truncate cone ly11n )
not in the middle line, but on the left side, so that the outline of the le t
side of the bedy is a uniform curve, while the right side has a great breadis
at the junction of this foot joint and the body (See Fig. 7). The lorica ends
in front on the ventral side in a broad notch at tbe bottom of which is tfll
projecting tooth. There is likewise & slight notch at the anterior .dorsa
srgin. . . L
= Tﬁe toe is 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 acoqrﬁ:
‘panied by three short unequal styles, the longest .about one-fifth the leng

-of the toe,the others much shorter, The toe is united to’the loric_z_z. in
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guch a way that it can be turned to the right and ventrad, but cennot be
turned to the left nor dorsad. -

- The corona coneists of the following parts; (a) a doreal and lateral fringe - -

of cilia, forming about two-thirds the eircumference of the heads (6) at the
middle of the dorsal edge a flattened non-setigerons column; truncate at
the end; (c) ventrad of b a similar flattened process, slightly narrower in
the middle than at its two ends, and hearing at its free end a pair of minute
curved processes, 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 (¢) four small papills, the two inner of which, at
least, bear long setm. These are partially surrounded by (f) an incom-
plete circle of cilia.

The mastax iy oblong, truncate at either end, and not so long &8 is com-
mon in the genus; ite circular end appears in & ventral view in front of the
broad pectoral noteh of the loriea. The internal organs partake of -the
peculiar asymmetry that appears in the lorica. The stomach is curved and

lies to the right of the middle; its walls contain many large spherical light

yellowish 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 congractile’

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 anather
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 small tube (perhaps representing a dorsal 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.-3t. Clair; common among the algm near the shore.

Rattulus, Ehrbg.
7b. R. suledius, n. sp. (Fig. 8 and 8a.)

Body trunedte in front, tapering slightly from ebout the middle to a -

pointed posterior end; curved so that the dorsal line forms nearly an arc of
a circle.  Lorica constricted by two deep grooves, passing around it sbout
one-third the length of the animal from the head. The two toes very short,
glender, 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
s slight distance apart at the base, and incline toward esch other so that
the distal ends generally touch, A fleshy lobe extends from the dorsal por-
tign of the corona, rectangular in dorsa.{ view, triangulsr as seen from the
side. . : .

The mastex 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 stoméch is & simple sac, tapering from the
front to'the cloaca, granular and often dark green im color; the gastric
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glands are small and clear. The ovary and contractile vesicle are in the
crdinary position. .

The brain extends backward nearly to the anterior of the two rings and
bears on the ventral snriace of its obtusely pointed posterior end a 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. 8Bt. Clair.

" ‘Coelopus, Gosse.

76. C. porcellus, Gosse. :

Pool near shore of Stony L., Oceana Co.; Crooked L., Newaygo Co.; L.
Bt. Clair. Common in algs. .

Fan.12. DINOCHARIDAE.

Dinocharis, Ehrbg,

7%. D. pocillum, Ehrbg. : ‘

MecLaren L., Qcesna Co.; Crodked L., Newaygo Co.; Chippewa L.,
Mecosta Co.; L. St. Clair. Not uncommon dmong algs=. )

78. D. tetractis, Ehrbg.

Crooked L., Newaygo Co.; Chippewa L., 'Mecosta Co.; L. 8t. Clair,
Rather more common in L. 8t. _Glair than the last. )

Polychaetus, Perty.
79. P. subguadraius, Perty.
L. 8t. Clair; a single specimen in the surface tow.

This animal has been carefully ﬁg:ured and described by Ternete (92),
which renders unnecessary a further account here. I follow Ternetz in
considering Polychaefus and Dinocharis separate gonera. ’

Searidinm, Ehrbg.
80. 8. 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 Ut.ricularia... One specimen.

Stephnnops' Ehrbg.
8RS, mtions, Thrbe,

Pool near Stony L., Oceana Co.; Chippewa L., Mecosta Co.; L. 8t. Olair.

“Abundent in the latter lake in Nitells.

_ Fam. 13, SALPXNADAE.
Diaschiza, Gosse. .

- Numerous spscies belonging to tlils genus’ were observed; all varied

from described. forms; except the following,

-

: "!
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- '88. D semiaperta, Gosse.
Common in the vegetation of the bottom of L. St. Clair.

Salpina, Ehrbg.
B4. S brewispina, Ehrbg.

McLaren L., Qceana Co.; Crooked L., NewaygoCo. ;VOhippewa L., Mecoste
Co.; L. 8t. Clair. Abundant in Utricularia and Lemna.

85. 8. venlfralis, Ehrbg. : ’

Chippewa L., Mecosta Co.; L. St. Clair. Abundant in a swempy portion
of the lake, containing Spirodela polyrrhiza; ‘

86. S macrocera, n. sp. (Figs. 12 and 13.)

This very striking form way be distinguished from any other species by
the following combination of chardcters: :

Qccipital spines very long and broad, procurved, movably jointed to the
}ori_cu; pectorals about half as long; no spines at the posteriot end of the

orica.

No other described- species - is without lumbar and alvine spines and no
other is described as 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 a 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 triafgle 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 bese of the
great occipiial spines the edge of the lorica projects upward .in two small
sharp points, Both ends of the lorica have a 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 reet of the lorica. The edges of the lorica are marked on each
side by four clear spots at about equal distences apart, .

The head is very large and may be protruded far outward and downward,
between the pectoral epines, the masiax being carried with it, or it may be
retracted entirely within the losica. 1Its natucral position when the anima!
is at rest is slightly protruded, about as shown in the dorael view. A dor-
sal antenna:projects between the bases of the occipital spihes, and just
behind it on the brain lies s 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. . .

‘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 Johes
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 ‘

iTh-e animal is slow, rarely swimming freely, but- creeping about in - the
- alg=. - :
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Length of lorica, including spines, about .25 mm. . :
The very distinct and striking characteristics of this form seem to

justify it description from a single example. ) |
-J 'Ah?irngle specimen from among Utricularia in a marshy portion of Chip-

pewa L., Mecosta Co.

Tan. 14. EUCHLANIDAE.

Euchlanis, Ehrbg.
87. E. lyra, Huds_on. . .
" L. 5t. Clair, among plants from the bottom; few, .

This is such a well marked species that 1 can hardly hesits;t.e to identify
my epecimens with it, even thoigh 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 lotica. In other respects the
agreement ig complete. ,

88. E. dilatute, Ehrbg,

Weat Twin L., Muskegon Co.; White L., Muskegon Co.; pool near shore
of Stony L., Oceana Co.; Crooked L., Newaygo Co,; Chippewa L., Mecosta
Co.; L, 8t. Clair. Common in the vegetation of the bottom and shores.

89. E. deflexa, Gosse. : B
Chippews L., Mecosta Co.; L. St. Clair, in Chara from the bottom.

90. E. triquetra, Ehrhg. o
McLaren L., Oceana Co.; Chippewa L., Mecosta Co.; L. St. Clair, in the
vegetation of the shores and bottom. .

91. E. oropha, Gosse, .
L. 8t. Clair; several specimens in the bottom tow, a mile and & half from
ghore.

92. E. parva Rousselet (92). ‘
L. St. Clair; common in the vegetation of the shores and bottom.

L

Fan. 15. CATHYPNADAE.

Cathypna, Gosse.
93. C. luna, Ehrhg.

McLaren L., Oceana Co.; Crooked L., Newaygo Co.; Ohippewa‘L.,
Mecosta Co.; L. St. Clair. Very common. ‘

94, C. ungulgia, Gosse. - , L . .
__L. 8t. Clair; not rare among algs of the shore, especially common in
Vaucheria. :
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95. C. leontina, Turner (92).

This is a large apecies, of ahout the same size as C. ungulata, the total
length being .30 mm., the whole length of the loriea, .20 mm. T
of the lorica is that of the other species of Cathypna, almost exactly that
of C. luna, except that the posterior end extends in a broad quadrate plate
over the foot. A further specific distinction is found in the toes, which

are very long (the tota] langth being .11 mm.}, narrow and straight; sach

ends in a distinct claw on the inner side and & minute point on the outer
side. i

L. 8t. Clair; not abundant, yet not eépeéially rare in Yaucheria and other
«algm near the shore. :
Distyla, Eckstein.
'96. D, Ludwigii, Eckstein,
L. 8. Olair, in Vaucheria. from swampy shores; rare.

97. D. ohioensis, Herrick (83).

Crooked L., Newaygo Co.; L. 8t. Clair. Not uncommon in Chara and
Vaucheria of t_he shores.

98. D. Slakesit, Pell (90).
{Cathypna Stokesii, Pell.) .
Chippewa L., Mecosta, Co.; L. 8t. Clair, in Utricularia and Vaucheria.
This by its E’énerul form seems to me to belong unquestionably rather to
Distyla than Cathypna, '

There are other species of Distyla to be found in the algz 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, Ehrbg.
99. M. lunaris, Elirbg,

“West Twin L., Muskegon Co.; pool near shore of Stony L., Oceana Co.;
MecLaren L., Oceana Cp.; Crooked L., Newaygo Co.; Chippewa L., Mecosta
Co.; L. 8t, Clair. Very common in algm of the bottom and shores.

100. M. cornuta, Bhrbg, ‘ ’

West Twin L., Muskegon Co.; White L., Muskegon Co.; L. 8t. Clair.
In bottom and shore vegetation.

101. M. bulla, Gosse,

McLaren L. Oceana Co.; Crooked. L., Newaygo Co.; Chippews L.,
Mecoste Co.; L. St. Clair., Cominon with the last, .

102. M. quadridentata, Ehrbg,

- Crooked L., Newaygo Co.; L. 8t. Olair. ' Common in the bottom and
shore vegetation, : .

he form -
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103, M. mollis, Gosse. .
L..St. Clair; swampy shore, amid Spirodela polyrrhiza.

104, M. closterocerca, Schmarda. (?) (Fig. 9.)

Not uncommon in Veucheria and cther algss from the bottom of T.. St.
Clair.

As shown in the figure the general form is similar to that of M. lunaris, .

orica being perhaps slightly longer in proportion to the breadth. The
r:]?)il!acteristic %oIi)nt igpthe broadly spindle shaped foot, bearing a s](lic:ft
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 course the trophi are not 't?-
angular maxillee " —though by dividing the mastax lengthwise they might
easlly be imagined to be such, ag they might in almost any Monostyla.

.

Fan. 16, COLURIDAE.
Colirus, Bhrbg.

i i i in mi haracters
Species of this genus are abundant, but most differ in minute e

fronl:lj described forgma; I give herewith the only one which T observed io

show perfect agreoment with a described form. . : .

105. C. bicuspidatus, Ehrbg,
‘Chippewa L., Mecosta Co., in Utricularia.

Metopidia, Ehrbg.
106. M. lepadella, Ehrbg.
McLeren L., Oceana Co.; L. St. Clair.  Very abundant.

107. M. acuminafa, Ehrbg. ‘ | .
Crooked L., Newaygo Co.; Chippewa L., Mecosta Co.; L. St.‘Olau'._ In
the vegetation of the-shores and bottam, not uncommon in L, 3t. Clair.
- 108. M rhomboides, Gosse. . E
Chippewa L., Mecosta Co.; a single specimen in Utricularia,

109. M. bractea, Ehrbg.
McLaren L.; Oceana Co.; L. 8t. Olair.

110. M. triptera, Ehrbg.

h f St L., Oceana Co.; McLaren L., Ocesna Co.;
OrEglciﬂednﬁ,r I‘?e;;‘;g% 00.?]%..}’. Bt. Clair. Abundant in water from aboqt the
8t. Clair Flats. E :

4

-

a
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U11. M. Ehrenbergii, Perty (52).

SYN.—Notogonia Ehrenbergii, Perty (52): Metonids
. 1. ; d
Anderson (89); M. Netogonia, '%ergnet)z (926)-0173 te anguiala,

McLaren L., Oceana C.; Crooked L., N ; Chi
Co.; L. 8t. Clair, In algz near the E',h,ore?%iv;"rar}:;é'l:g.CQ= Chippewa L, Mecosta

Cochleare, Gosse.
112. C. turbo, Gosse.

Crooked L., Newa Co.; Chi ; i
| oK vegetati,on; mr);go 0.; Chlppewa L., Mecosta Co.; L. 8t. (lair. In

Fam 17. PTERODINADAE.

Pterodina, Ehrbg;
113. P. patina, Ehrbg.

McLaren L., Oceana Co.; Crooked I.., Newa i
; , ] . s ygo Co.;
Mecosta Co.; L. 8t. Clair. Common among the plﬁggs of0 ih(? Eﬁgfée;v # Lo

In L, St. Clair I found s form like P. pati ;
. ) . paling but smaller, the 1
the lorica heing .158 mm.; the dorsal plate has a rounde%.r prc?jeg?i%ﬂ] ;)rf

front, forming an are of ab i X )
oy Torming an nOtosoamz?]t;eé?O degrees—like that of P. infermedia,

114. P. reflexa, Gosse.

McLaren L., Oceana Co.; Crooked L., Newaygo Co.; Ghippewa.L. :

Mecosta Co.; L. St, Clair. O i i
vepoation ot thotyClair ne of the commonest of the Rotifera in the

116. P. bidentate Ternstz (92), P. emarginate, Wierzejski .(:-920,). |

L. 8t. Clair; in Nitella from near th i
. ; Nit e shore. Th
in this one gathering; otherwise I have never seenetiréﬁals wore abundant

Which i iori |
ay, of the two names given abgve has the priority, I am not able to

Fam. 18, BRACHIONIDAE.

Brachionué, Ehfbg.
116. B. Bgkeri, Ehrhg,

Chippewa L., Mecosta Co.; L. St. Clair. A variety with very long Iat-

eral spines behind; also, there are th : i
foot orifice, one dorsal and two llr;?;erai‘.’eg feeth ?r' " ell epines about the

117, B. mililaris, Bhrbg,
L. 8t. Clair; rather common among the plants elong the shore.
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Noteus, Ehrbg.
118. N. guadricornis, Ehrhg. .

Chippews L., Mecosta Co.; L. St Clair, in Lemna and Utricularia near
the shore. -

Fam.19. ANUBAEADAE.
Anuraea, Gosse.
119. 4. aculeats, Ehrhg. . 2 ‘ _
Four empty loricas, in surface towings from L. 8t. Clair. A single liv-
ing specimen from Whitmore L., Washtenaw and Livingston counties.

120. A. serrulaia, Ehrbg.
" L. §t. Clair, in Nitella from near the shore; few.

121. A. cochlearis, Gosge.

MeLaren L., Oceana Co.: Orooked L., Newaygo C.; Chippewa L., Mecosta
Co.; L. 8t. Clair. One of the most ahundant of the Rotifera in towings
from the latter lake.

Notholea, Gosse.

122. N. longisping, Kellicott. .

Chippewa L., Mecosta Co.; a single specimen. In L. St. Clair, very
abundant in towings; a few in towings from Whitmore L., Washtenaw and
Livingston counties. : :

Of the 129 rotifers named in the list, 110 are found in L. St. Clair, while
12 were found in the smaller inland lakes and not in L. St. Clair. Forty-
nine were found in L. St. Clair and not elsewhers; 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. Clair. Here the species miy 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 bottom. The firat
may he conveniently designated as pelagie, the second s littoral. It isto
be noted that the pelagic rotifers are to be found also with the others amid
the vegetation of the bottom and near the shores, except in swampy places.
The littoral species also are mot confined to the region of the shore, but
owing perhaps to the shallowness of L. 8t. 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 like 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 he added an undetermined speciea of Syn-
chaela; so-that the tetal number of pelagic species observed-in 1. 8t. Clair
jg twenty. These are the following:
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Fldscularia mutabilis, Bolton.
Floscularia pelagica, Rousselet.
Apsilus lentiformis, Metschn.
(young.) .
Conochitus volvoz, Ehrbg.
Conochilus unicornis, Rousselet.
Asgplanchna pricdonta, Gtosse.
Agplanchna Herrickii, DeGuerne,
Ascomorphea hyaline, Kellicott.
‘Anapus ovalis, Bergendal, Chromo-
gaater testude, Lauterboru.

Synchaeta (species undetermined ).

Polyarthra platyptera, Ehrbg.

Ploesoma lynceus, Ehrbg.

Ploesoma Hudsoni, Imhof.

Notops prgmaens, Calman.

Notommata monopus, n. sp.

Mastigocerca capucina, Wierz. and
Zach. . ‘

Anuraea aculeata, Ehrbg,

Anurses cochlearis, Gosse.

Notholea longispina, Kellicott.

Synchaeta stylata, Wierzejski.

The most abundant pelagic species are Polyarthra platyptera, Ehrbg,,
Anuraea cochlearis, Gg)sse, and Asplanchna priodonta Gosse, so that in
this respect there 18 a general agreement with the condition found in
European lakes. These three species occur in great numbers and their pres-
ence is almost constant in towings taken at a considerable distance from
ghore. 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
Mastigocerca capucina, Wierz. and Zach. were each observed but once in
the towings; Anuraea acuieata, Bhrbg., is admitted to the list only on'the
strength of the cccurrence of four empty loricas in the tow; the living
animal was not seen at all. A noteworthy circumstance is the 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 taken in one of the surface towings, but this is hardly sufficient data
for giving this a8 a pelagic form. The undetermined species of Synchaeta
i not 8. pectinate, and probably not 8. tremula; it is & very small species
and is rare, so that I'did not study it. :

E]

‘The remaining ninety-one species from L. St. 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 Lakes) their
littoral Rotatorial fauna is identical with that of L. St. Clair.

The pelagi¢ rotifers of the inland lakes were not studied, ezcept in the
case of Whitmore Lake, in Washtenaw and Livingston counties. - Here
gome towings were taken in the spring of 1894, for comparison with the
condifion found in L. St. Clair. Whitmore L. is a small inland lake, about
two miles Iong and one mile wide, with a greatest depth of :about fif{y-five
feat.. The water is 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:
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Ascomorpha ecaudis, Perty; a single gpecimen.
Ascomorpha hyalina, Kellicott; rather numerous.
Synchaeta pectinata, Bhrbg.; very sbundant. )
Synchaeta (species undetermined, the same as in L. St. Clair); few.
Polyarthra platyptera, Ehrbg,.; few.
Notops pygmaeus, Calman; very abundant.
Anuraes aculeata, Ehrbg.; a single specimen.,
Notholca longispina, Kellicott; few.

Leaving out of account the perhaps accidental occurrence of the single
specimen of Ascomorpha ecaudis, Perty, this list, as far as it goes, containg
the same gpecies as that for L. 8t. Clair, with one peculiar exception. In
place of the very abundant Synchaeta stylata, Wierz. of L. 8t. Clair, there
is found here in equal abundance the common Kuropean species Syp(;l::ae‘ﬁa
pectinata, Bhrbg,  What may be the meaning of this peculiar variation I
am unsble to indieate; it will be interesting to observe whether this dis-
tinction between thé Great Lakes and the inland lakes is 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 werse 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 ccenrrence of Comochilus volvox,
Ehrbg.; Ploesoma lynceus, Ehrbg., Polysrthra platypters, Ehrbg., Anuraea

cochlearis, (Josse, and Notholea longispina, Kellicott, in Chippewa L.y

Mecosta Co.; of Ploesoma lynceus, Ehrbg. and Anuraes cochlearis, Gosse,
in Crooked L., Newaygo Co.; and of Anuraea cochlearis, Gosse, in McLaren

I.,Oceana Co. Ag the tow net-was not used in these lakes, lack of observa- -
. tion of other species does not indicate their absence.

A circumstance worthy of note is the fact that Lacinnlaria socialis,

. Ehrbg. and Hydatina senta, Ehrbg., two of the commonest rotifers almost

everywhere, according to all reports, were never observed in any of the
waters examined by me. Both however have been reported from Michi-
gan by Kellicott (§8), though not as 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 laurentinue. (38.)

Notommata monopus. (58.) ]

Notommata truncata. (54.) -
Mastigocerca lata. (74.) :
Battulus suleatus. {75.)

Salpina macrocera. ~{B86.)

MoRPHOLOGICAL LABORATORY,
UNIVERSITY OF MICHIGAN,
April 23, 1894.
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Of these papers,.that teferred to under Perty (50) I have not seen; the
others I have had at hand. | )
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EXPLANATION OF THE FIGURES. -

The following abbreviations are common to several of the figures:

br. =brain.
cv.=contractile vesicle,
da.=dorsal sntenng,

e =eye.

B ' . fg. =foot gland.

g.=gastric gland,
8. =lateral antenna,
le. =lateral canal.
m. =musele,
nx. =mastax,
ov =ovary.
tr.=trophi.

For explanation of the lettering of the corona in figures 1 and 7, see the
description of those forms in the lext.

PLATES 1 AND g,

Through an error the two plates have been combined into one,

Fig. 1. Anapus ovalig,

Bergenklﬂ]—«Chromogaster testudo, Lauterborn,
ventral view.

Fig. 2. The same, side view.
Fig. 8. Notops laurentinus, n. sp. dorsal view.

‘Tig. 4. H . . side view.
Fig. 5. . Notommata monopus, n. sp., dorsal view.

« Fig. 6, . “ side view.
Pig, 1. Mastigocerca lata, n. sp., ventral view.
Fig. 8. Rattulus suleatus, n. sp., gide view.

- Fig. 8a.. = “ " ventral view of toes,
Fig. 9. Monostyla closterccerca, Sehmards, {?), ventral view.

Fig. 10. Notommata truncata, n. 8p., dorsal viaw,
Fig. 11. A 5 side view.

Fig. 12. Salpin&.macrocera, L. 6p., dorsal view, :
Fig. 13. “ “ side view of lorica,

Figs. 1,2, 7, 8, 8q, and 9 with. camera lucida.; the others

free-hand, The
drawings were made in pencil by the

;. they were afterward
enlarged by the aid of the pantagraph and inked

by Mr. J. I. Conklin.
From these enlargements the photographic reproductions were made,
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"A BIOLOGICAL EXAMINATION OF
LAKE ST. CLAIR.

PRELIMINARY ACCOUNT 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 appest to be a purely
scientific enterprise, it may be redsonably expected that some justification
bo offered for such a course. The following quotation from an address made
by the writer before the International Fieheries Conference at Chicago, in
QOctober, 1898, is believed to meet this expectation:

“The 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 annual outlay for artificial
propagation. The enthusissm with which the fish culturists of twenty
vears back undertook the restocking of the Great Liakes wes born of suc-
cess in many similar enterprises. Trout and shad have béen made to
swarm in depleted waters, Similar results were therefors to be expected
in the application of similar methods to the Grent Lakes. These expecta-
{ions have not been realized and fish cuiturists are casting about for an
explanation. | :

% On the one hand it is ssserted that the expected increase in the yield of
- whitefish hes not been realized because of the destructive methods of fish-
ing. The ravagesof the pound net, it is said, are 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 increaging the supply of adult fish, it has prevented any
large reduction in that supply, so that many grounds, which now pay for
the fishing, would have been ntterly exhausted but for artificial propaga-
tion. The remedy for the present condition of things i believed to lie
both in legislation controlling fishing methods, and in & still greater exten-
sion of artificial propagation.” :

«On the other hand, it is claimed that if the artificial propagation of white-
fish were succesaful, it shonld result in an incressing yield in spite of exist-

.
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upon & gomplele knowledgs of the life of these lakes and of the physical
conditions tbat encompass and maintain that life. To acquire this knowl-
edge is a labor of many men and of many years, He is the most success-
ful farmer who knows the value of different sorte of soil and how to ferti-
lize them most economieally, who knows how and where and in what quan-
tities his seeds should be planted, who knows when and how and with what
apparatus his crops should be gathered, who knows what food should be
fed to his stock and in what quantity. The fisherman is almost wholly
ignorant of the corresponding facts in his own calling, Of his eoil-—the
lake—he knows but little, that it could be fertilized has not oecurred to
him, he never plants, while the planting that is done for him is at random
and withont knowledge of the soil upon which the seeds fall; he reaps con-
:muoualy without restraint and with every possible form of deadly appara-
ud.

and extended investigation of the lakes from every point of view, It was

with the gxurpose of carrying on such an investigation that an examination
of Lake St. Clair was undertaken.

EQUIPMENT AND METHODS.

A lsborstory was located at New Baltimore, near the head of Anchor
Bay which is the northeastorn pari of Lake 8t. Olair. Through the kind.
ness of Mr. Gilbert Hatheway, the party had the nse of the second story
of a large warehousesituated on his pier. By the use of temporary sheath-
ing of heavy paper this was transformed into a comfortable room. Four
large aud very rigid laboratory tables, especially designed for their porta-
biltty, were placed at the windows and accommodated two workers each.
The spaces on the wall were filled with temporary shelving for books and
apparatus and two large tables were provided for general work. At one of
the windows was placed a large zinc topped table arranged to hold a dozen
small aguaria to which running water waa supplied from a tank outside the
building. On the wharf without wae erected a shed which sheltered three
arge aquaria supplied with water from a special tank. In these aquaria
the largest fish of the lake could be kept under observation.

The laboratory was supplied with small boats. For more extended trips
and for use with the heavier collecting apparatus there was a small steamer,
the Bon Hur of Detroit, a boat of about ten tons burden. She has & very
roomy cabin and was found to serve every purpose admirably.

A congiderable collection of pertinent literature, as well as microscopes
and the other usual laboratory apparatus, was loaned by the University of
Michigan. A liberal supply of the usnel glassware and reagents and of
the minor apparatus was provided by the Fish Commission, The collect-

-ing apparatus included the usual hand nets, tow nets and dredges. Besides

these thére were some forms of nets not in common use. The ordinary
form of deep ses dredge was found to slip over the hard clay bottom or
over the thick matting of Characes which covers this boitom, so that it
usually came up empty. In its place was used a dredge made as follows:
An iron band 2 inches broad, § of an inch thick and 4 feet 6 inches long is
cut along one edge into a Tow of triangular teeth each an inch broad and
an inch high. These teeth are sharpened and bent so as to form an angle
of about 15 degrees with the rest of the band, which is provided with holes
into which & net may be laced. The band is then bent on the broad side
into the form of an equilateral triangle with the teeth inclined ocutward.

The remedy for all this, the only remedy is, I believe, untramelled -
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Dr. W. M, Woodworth, Harvard University, Cembridge, Mass.; the
planarians. ‘ -

Mr. Bryant Walker, Detroit, hag identified most of the Mollusca,

Aid hag also been received in the identification of the Characex from
Dr. T. F. Allen of New York City, and in the Desmidaces and unicellular
&lg from Mr. L. N. Johnson of the botanical department of the Univers.
ity of Michigan, ?

The first six weeks were spent in qualitative work, that is in making a
Yst of the animals and plents of the Inke, in boting their habits and the way
in which they were asgociated, and in preserving specimens, drawings and
records of obaervations, Every morning and frequently again in the after.
Boon a man was sent out into the bay with the different sorts of nets,
With the tow nets were obtained the smailer animals and plants’ floating
in the water, at the surface, in mid-water, and near the bottom. The forme
attached to the bottom or concealed among the water plants were collscted
by means of the toothed dredge and the Birge net, Collections were also
made near the shore with the same apparatus.  All the materials wers
bronght to the laboratory and were ready for examination upon the arrival
of the laboratory foree, Hach worker then sorted out from the eollection
the materials belonging to him. This method of working wag kept up
until it was felt that ail the inhabitants of the laks, except possibly a fow
rare or occasional ones had become familiar, The living specimens wars
studied in all cases and material was preserved for future study. Final
identifications were attempted only in the cases where the original litera.

“ture in the laboratory wag ample for the purpose.
At the same time fhat collections were being made of the smaller inhabit-

“ants of the lake, gill nets were set for the capture of fish, while other figh

were purchased from the fyke-net fishermen who landed their catch every
day at the laboratory dock. The stomachs of several hundred of these
fish Wwere examined and the contents Dreserved 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

collectad concerning these forms, A more detailed report on them ig in _

preparation by Dr, Ward, :

n order to keep & continuous and systematic record of the material exam.
ined, use was made of blank forms in which each porson entered the species
obaer"red by him, These blanks are of two sorts, one intended to give the

eore tmportant date coneerning the individual animals and plants, and the

" other intended to show how these animals and plants are associated topether

under different conditiong, The following is a sample of what may be
called the individual blank:

R,
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The blank given enumeratea only a part of the baul of that number and
date; but forty-four out of gseventy-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
to the name of & genus refer to the note-book of the investigator who made
the record and mark & species which is either mew or not yet identified.

Blanks: of this form were passed from one worker to another and each
person entered in them the forms which he had found as taken in a certain
netb ab & certain time and in a certain location. The blanks thus serve to
ghow the way in which the forms are associated together and their relative
numbers under different conditions at different times. To properly fll
one of these blanks was ususlly the work of six observers for the greater
part of a day. .

For the records of parasites there was a third form of blank designed
by Dr. Ward, and shown in the report on the parasites, contained in the
appendiz. It is intended to bring together certain data concerning the
animal infected and the numbers and kinds of parasites.

‘A similar record was kept of the contents of the fish gtomachs, but no
special blank was used for this purpose. It is desirable 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 underieken to work up special
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 B8 completed. Some which are
briefer or preliminary in character are appended to thie paper.

STATEMENT OF RESULTS.

Lake St, Clair stretches from 42° 187 to 42° 42" north 1atitude and from
89° 957 to 82° 55 west longitude and lies at an alevation of about 580 feet
above the sea. It has roughly the form (see map at end of report) of an
equilateral iriangle with rounded engles. Each side of the triangle,
measured in & straight line, is from twenty-five to thirty miles. The gouth-
ern and shortest side of the triangle is nearly straight and runs enst an
weat. From its western end the western side inclines toward the east as
it extends northward. It is broken at about the junction of 18 northern
and middle thirds by the projecting delta of the Clinton rivet. The
third side of the triangle looks toward the northeast, Iu the middle
of this mortheastern shore the lake receives the waters of the St. Clair
river which carries the overflow of the three upper lakes. At its entrapce

“into Lake St. Olair 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 mouthe are scat-
tered for & 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 shifting
ground, which forms an enormous delta overgrown with rushes and covered
usuelly 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 it 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 St Clair river the northwest corner of the lake is pa.rﬂy iso-

lated to form Anchor Bay.

The lake hes an area of 410 square miles (Schermerhorn 87). The shore
line of the whole lake measured on the government chart, 18 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} hag expressed the absolute shore development of
lakes by dividing the length of the shore line by the sguare root of the
surface. The absolute shore development of ~Lake St Clair is thus
187 + yi10 = 9.23. Seligo furtber expresses the relative shore development
by using the circle as s unit. The absoluto shore development of a circular
lake is va%’—; which, in case r = 1, is 3.54. The relative shore develop-
ment of Lake St, Clair is thus 9.23' =~ 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
stretch of delta shore were replaced by a portion of shore such as extends
from Milk River Point to New Baltimore, the total shore line of the lake
would be but 109 miles. The absolute shore 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 feet per second
through the meny mouths of the St. Clair river, converges to the south-
west corner of t{le leke, whence it flows toward the west through the
Detroit river. There is thus produced a 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 shore of the deltas of the St. Clair and Clinton rivers and of the

many smaller deltas which occur about the shore of the lake at the mouths
of smaller streams, are of course low and marshy and formed of a charac-
teristic spongy loam. The remainder of the shore is formed by a bluff of
clay (thesea cliff ) which contains a considerable admizture of sand or gravel,
The sea cliff varies in height from 2 or 3 to 15 or 20 foet. Itis being contin-
uslly 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 away
the fine clay composing the cliff. This clay is carried by currents and
waves into the deeper water where it is either deposited on the bottem or
removed by the current. The coarser particles of sand and gravel which
ere mixed with the clay are deposited along the shore. and help to form
little stretches of sendy 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 lefi nearly everywhere a

“8tratum 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 popular 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 near the shore in the form of o terraoce, called by
geologists the *lake terrace.” The lale terrace is &, nearly level zone of
the lake bottom which extends on all sides from the shore For & consider-

1The delts varies greatly in extent and form of itg shore according to tha stage of the water. The

utl]anaurlementa ara therefora only approximate. They nra carried directly across the motths of the
channels, '

.able distance to{vards the center of the lake.

. terrace. Passing from the
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. THE FAUKA AND FLORA OF THE LAKE.
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At least three factors influence {he abundance of plants in & lake:
. The amount of matter in solution in the water. Just as the product-
ive capacity of a field s dependent on the richness of its soil, so is the

productive capacity of a lake dependent on the - richness of its water, that -

is, upon the amount of material in solution in the water and suitable for
the uourishment of water plants. The microscopic plants are wholly
dependent on this material 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 soures of food. The food material is brought into the
igke by the metion of the waves in eroding ite shore, by the streams which
drain its basin, by floods, winds and rains. Tt consists in part of sub-

- stances washed from the soil or gir and in part of dead animals and plants,

or fragments of them. A part of it reaches the lake in solution, while
another part is in suspension. The part in suspension gettles to the bot-
tom of the lake and thers, if organie, it glowly decays and its products pass
into solution. Its amount is dependent on the extent of the drainege
basin of the lake and upon the richness of the soil of this basin. It is also
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 a lake is continually added to from with-
out. It is also continnally lost through the outlet of the lake, so that the
amount of it in the lake remains constant. The amount of this materiel in
the water of Liske St. Clair has not, to the knowledge of the writer, been
determined by chemical analysis. Susta (87) hes found it poseible, and
profitable, to increase the yield of plants in fish ponds by manuring and
otherwise fertilizing the pond. e was thus enabled to largely increase
the yield of fish in %’s ponds. : )

9" The yield of the larger plants in 8 lake is dependent on the amount

of shallow waler. 1t is only in such shallow water es occurs on the lake -

tsrrace that these plants find soil for attachment and sufficient light. A
great relative shore development (Seligo "90) guch as we find on the north-
east shore of Lake St Clair, therefore furnishes a large yield of water
plants, while the glight shore development of the rest of the lake is unfa-
vorable. The absence of & terrace is also unfavorable. Although there is
no terrace in Lake St. Clair, yet the shallowness of the whole lake com-
pensates for this, since it given an opportunity for a more extended growth
of Chara than could find place on the lakeward border of a marrow terrace.

3. The transparency of the water. Aquatic plants, like others, are
dependent on the light for their growth, If the water is transparent so
ihat it sdmits the light to considerable depth, guch plants as. the Chares
which grow upon the bottom are able to exist in desper water and thue to
cover a larger area of the lake bottom. The minute floating plants are

also eble to exist at greater depths and consequently - in greater numbers

over the whole lake, The turbidity of the water of Lake 8¢, Olair,due to the
fine soil of the shore and bottom, is thus & factor unfavorable to the growth
of aguatic plants. Thisis, however, compengated for, as already pointed out,
by the unusual shellowness of the lake—which permits light to reach all

" parts of the bottom in sufficient amount to support an abundant growth of

Chara.
We find, then, that the greater development of the northwest shore along

" the delta of the St. Olair river gives support to an abundant littoral vege-

tation, while the lesser shore development of the remainder of the lake
yields support to a very seanty littoral vegetation. The ghallowness of

s
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the lake favors the bottom vegetation gnd results in en abundant bed ofl' |

Chara, while the turbidity of the water is on i igti
) 1 ! o element i 3
development of the minute floating plants. It would seamI;;or iﬁgttll?agt :}E:
%ﬁeat development of the bottom vegetation more tban compensates for
algngocgug}e]vﬂfopﬁhlenthof mm%;cle %ogting plants and of littoral plants
e shore. e total yield of the lake & X
gzerefore probably greater than would be the c'gse ina cge;;erp%zzis ;)S"
m:ﬂstamletszﬁ% letgﬂg mo'réa trtc’r,onsg)aﬁ‘ent water and greater shore develop
. should be understood, how , th i i o
result of any accurate measur'ement.s.e ver, theb this stelement s not the

The Aui : jveé : ;
fomnd in lg}igl?gﬁé. Representativés of the following groups of animals are

Protozoa. ) ‘
Ocelenterata {Sponges, Hydroids).

%:;E]e;gaaia (Non-parasitic, fresh water, flat worms).
o .
Costodes ea } Paragitic flat worms.

Nemetodes (Threa y iti
Hi}‘udinei ((L eeéie-; eg)ﬁvorms, some free, others parasitic).
Oligochata (Larth worms and related forms)

Bryozoa (“Moss” animals). ‘
Rotatoria (“Wheel” animalenles),

Crustacea.

%]f:;;f.ﬂﬁ: {Hydrachnide or wgter mites and Oribatidae),
Mollusca (Snaile and mussels).

Vertebrata (Birds, turtles, Amphibia and fishes ).

The following summaries indicate briefly what is known with regard to -

each group. A report on the Rotatoria has been i i

1p. )  Rotat : en isgued s Bulietin No.
Ef lEbe_ ch(llnga.n Fish Commission. Reports on. otber groups are?xpec?te?l
o be issued as soon as ready. Preliminary reports and such others as are

not sufficiently extended to warrant thei icati i
i thin papor rant their publication as separate bulletius,

1. The Protozoa: From the notes of Mr Frank Smi i
) : ¥ . mith 3
appended 80 this report, it appears that he recorded a.ltogetlhe; ju‘i?ilrc‘:?r-ta;g
ggec]eq.th £ these, ten were taken at & distance from the shore at the sar-
fa ft% v:;l ta tow net. Six were taken in t_he same localities at the bottom
: e tow net and dreglge. Of these six, four were found also at the sur-
ace so. that bu_t two species were at or on the bottom which do not also
to_c:clﬁ at the surface. . Of thess two, one, & Vorficella, isa fixed form. Prac-
sfgl‘ey,dzlge;rfgge, the ]irotozoa.u fauna of the bhottom at a distancé from

10 . present any apecies, wi i .
. gigas, which do not occur a.};solzat the tc:f)}.l she exception of Amphileptus

- 'Of the ten species occurrin ; 1
g at the surface—the Difflugia glob l
found regularly and apparently belonged at the 'surfélzja gs 1:ng'uchu£u§tJ Sa.(t vgha.:

bottom. The Arcella, of which only empty shells occurred, ought, per-

haps, to be excluded from the list. Acfinophr
. 3w t £
tl_m.]:i st the surface. The Vorticella was fttaghedaionzthggn&:;: w(l;;rse-
z;ve ¥ llxé-.unetlc) while the Stentor was doubtless o wanderer from_the bot-
O, we exclude Arcella, Actinophrys, and Stentor, there are left seven
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speeies which are undoubtedly pelagic in this take in midsummer, and it
is possible that Actinophrys should be added to this class.
The list of Protozoa occurring in the surface and bottom collections is
doubtless nearly or quite complete, since the observations were many times
rapested without revealing additional forms. During July and August
Zochariss, (94) recorda 13 forms as pelagic in Pléner See. Of these,
five, (2 species of Dinobryon, Peridinium, Ceratium, Codonella) are the
seme species cbserved by Zacharins or closely related. The other species
observed by Zacharias wers not reported from Lake St. Clair. Thus, evi-
dently the number of pelagic (limnetic) species in Dake St. Clair at this
season is relatively small, ‘A this is the sesson at which this portion of
the pelagic fauna reaches its bighest development in Ploner See, it is not
likely that a greater number of species occurs in Lake St Clair at any
other season.

In addition to the twelve gpecies thus oceurring twenty species Are
reported from shallow water amon% algse. Further observation would

11

doubtless have greatly extended this

2. (elenterata:

a. The Spomges: A frogh water sponge (the species could not be
determined owing to tbe pheence of gommules) 0CeMTS frequently
attached to the floating logs within the “ boom™ of the store mill at New
Baltimore. Sponges (‘;1 species of Ephkydatia) attached to the bottom
were also occasionally brought up in gonsiderable quantities by the dredge.
They do not ocour usually nor ghundantly on the lake bottom.

b, Hydras: Both Hydra wviridis and Hydra grisea are reported
commonly attached to the vegstation and were not infrequently taken in

tow net, where their presence Was no doubt accidental.

3. Worms:

‘a. Turbellaria { non-parasitic fiat worms): The collection of these
worms is now belng gtudied by Dr. Woodworth, but no detailed report can
be given at this time. :

b. Nemathelminthes {(th read worms, hair snekes, Acanthocephala):
Froe nematodes were frequently encountered, but the species remain to be

identified. The parasitic Nemathelminthes are mentioned in Appendix ITL

¢. Hirudinei {Leeches): Twelve vials have been gont to Dr. B.
Blanchard for identification, but his report has not yet reacbed me.

d. Oligochaeta (Earthworms and related forms): Tbese have been sent
to Dr. Gustav Bisen, but his final repert is not yet received, He reports
in a preliminary way «g or 9 species principelly helonging to purely fresh

water forma” *It is safe to say that most of these species aTe New to
gcience.” )

e. Parasitic Worms { Nematodes, Trematodes, Cestodes): For an
account of these, and for further details concerning the other worme, 800
Appendix ITI on the worms.

3
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7. 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 species found in

Tiake St. Clair are not reported from the BEuropean lake, while eight of - s

the species listed by Zacharias have not been observed here. )
In addition to the pelagic forma ninety species of distinctively littoral
.or bottom. Rotatoria have been observed in Liake St. Clair. Zecharias;(94)

reports in Pléner See but twenty-four in addition to the pelagic forms.

Probably the littoral Rotatoria of that lnke have mot been specially

investigated.

Five species from Lake St. Clair have been described as ueﬁ to science.
. A complete list of the Rotatoria observed in Lake St. Clair and in some

of the iniand lakes of Michipan, with more extended notes as to distribu- -

tion and other biclogical data, as well as descriptions of the new forms, is
given in the special Teport on the Rotatoria (Bulletin of the Michigan
Jish Commission No. 3). :

g. DBryozoa: A single species wag found in small quantities on the
aguetic plants in Anchor Bay, Wae did not find any Bryagzoan oceurring
in great masses.

4. Crustacea: The Crustacen of the lake belong, as elsewhere in fresh
water, to the groups Cladocern, Ostrdcods, Copepoda, Amphipoda, Igopeda,
and Astacides. 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) into the food
of adult fishes.

a. Cladoeera: In an appendix to this paper is given a report on the
Cladocera by Prof. E. A. Birge. From this I extract the following:
«Twenty-two species are represented in the collection. This probably
includes all the pelagic and bottom forms present at this season, but doubt-
" less more extended collections in the littoral vegetation and on the delta

of the St. Olair river would greatly extend the list of littoral forms.” Nev-
ertheless the list contains two more species than reported by Zach-
aries (94) from Pléner See. The lake is characterized by the abundance
of Sida crystallina and. Monospilus tenuirogiris and by the constant pres-
ence of Bosmina longispina and the absence of all other species of Bos-
mina. I wish to call particular attention to the almost constant presence
of Chydorus sphericus O. F. M. in the material taken in the vertical net.
This species which ia thus pelagic throughout the lake is represented by
individuals which are smaller than usual but otherwise not peculiar.

b. Copepeda: The collection of Copepoda is in the hands of Prot. C.
Dwight Marsh, who is at work upon a report which will be published as a
bulletin of the Michigan Fish Commission. He sends me the following
list of species found in our collection from Lake St, Clair, the Detroit
river and Lake Hrie.
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From Lake St. Clair:

1 il clops breviapinosus Herrick,
Dtajg‘tomus s.:f:%:lsmf:i(}r};f:rsh. Cy W pulchze)llus Koch.
« minutus Lillj. « DATCUS He_srll;lck.
“ oregonensts Lill]. " atle:jdHer51c .
Hpischura lacustris Forbes.’ albidus Jur.

it ﬂ tattlis Herrick.
; maerurus Sare. AV s
Limnocalonus & serrulafus B ischer,

i bicolor Sars.
From the Detroit river:

! s sicilis Forbes.
‘ Dzag?‘tom ‘Ashlandi Marsh.
i€ minudus Lillj.
Limnocalanus macrurus Hars.
Cyclops brevispinosus Herrick.
C‘gclops pulehellus Eoch.

From Lake Erie:

Diaptomus oregonensis Lillj.
Epischura lacustris Forbea.
Cyclops brevispinosus Herrick.
« Leuckarti Sars.
Fluviotihis Herrick.

Thns the preliminary examination shows in Lake St. Clair fifteen species

of free swimming Copepoda. Among these the Cyclops ater of Herrick is

i i tom. The spe-
. It ocours in considerable n}lmbers on the bot
2$: ‘:’Vv?i.;ﬂilgsuﬁicigntly descrige% by Herrl(i)k and E?Bo%?;’rgoe 1:tha kng\;}:ﬁegg
of the writer, been recorded by any sul sequent - detatled
ipti d by the writer from living spoclmens will app
%eg?:;g?r? ttl:h%r?gxl‘:ecomyi'ng report of Prof. Marsh. One interesting fact con-

i i i . color, form, size and move- -
cerning this species mey here be recorded. In \ R

i £ the water mites)
?: ~logely resembles a species of Arrenurus (one of th :
:r}?t%tivﬁighosif% constantly associated. This resemblance 18 80 closgbtiha;
it requires long practice to distinguish the two forms. This is possibly
“ tive mimicry.” .
cas’[?ooffhelgfﬁ?nlgree 1ivingyGopepoda mustT}:ll)_e added two gthfe;r rzp:;::sh%f
1. A species of Ergasilus. is semiparasitic -
J«;}:lﬂin%f; l;gund free ipn the bottom tow, but never attached. It appears 0

be a new species. 2. A parasitic form probably one of the Lernmopoda, &

i ! . There are
8i ‘men of which wes found attached to Acipenser. !
i%l%:gslieggsggd seventeen species of Copepoda. The Ploner See list con-
taing thirteen.

i le lake among the
tracoda occur in abundance over the who -3
plg;ntsrl‘olfmtk?es bottom and shore. The species have not beeen determined.

i i d by numer-
hipoda (fresh water shrimps) are represente
aug.incrﬁl\:fdéa]ll:z%n ‘?he veéetation of the shore and bottom. The well Engw?l
Tryalella dentafa Smith occurs everywhere. 'The collection ha: not bee
ﬂts’died 50 thet it is not known whether other species are present.
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¢. The Isopoda are represented by large numbeis 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 Astacidm (crayfishes) are very abundant in certein parts of the
lake in the neighborhood of the St. Clair Flats. We did not take them

elsewhere, though the stomachs of fish taken in other parts of the lake often

contained very many of them, We found only Cambarus propinguus
Girard, though other species may be present in the lake. It formsan
jimportant element of the food of certain species of fish (e. g. Amia). A
new species of Distoma (D). epacum) encysted in this crayfish has been

recently described by Dr. Ward in the Proceedings of the American Micro- .

geopical Society, 1898, where some points in its life history are also given.

—

5. Mydrachnide: The water mites of the lake are being worked up by
Dr. B. H. Wolcott, and it is intended to issue a special report upon them.
A very brief summary of the facts collected concerning the members of
this 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
species 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. Tusecta: An account of these is given in Appendix IV. The list
shows geventy-two species, but as these {most of them immature forms}
can be identified 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
a most important element of the food of the fishes.

»

7. Mollusca: Snails are abundant on the vegetation of the bottom and
shore, while mussels probably occur over nearly the whole lake bottom.
Appendix T 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 (Gastropoda (snails) oceur. It is not likely that any have been over-
loocked. They form an important element of the food of fishes. Of ihe
Lamellibranchs (mussels) twenty-two species are reported—fifteen of the
Tnus Unio, two of M ari;am'ﬁna, three of Anodonta, and two of Sphaerium.

fthough spread ever a large area of the lake bottom, these forms are much
more abundant in certain localities than in others. The Sphaeriu are
small, and important as fish food. The other Lamellibranchs are large,
protected by a heavy shell' and have the habit of living parily 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 bas been
obeerved. Our list thue contains forty-five Mollusca. The Pléner See
ligt, already so often quoted, contains twenty-one. Owing to the often
ill-defined limite 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:clyg'ﬁg:edﬂzo (ln:ny mpecies, he is rather more likely to have recognized

too few.

three

. ‘tebrata: Many gulls and terns frequent the lake. Two or
x-]pgciesV c?'f1 iﬁrtlea are u.isoypgreaeut.—()hel dra serpenting (1), O'hryse;ngi;;
marginata (Ag.)—but turtles are not abundant and were ngvert 8518 o
deep water nor teken in the gill nets. Many frogs also flgquii]; ?1 Bt
Clair Flats and other similar portions of the lake shore. 11A eh 'vlr;ia. *
however, the shore development 18 not favorable to either Amphi
Repuie i in k The names &re’

Nowing species of fish were taken In the lake. (

frc‘)Tn}Jl?ch)?da.n’s Dtgla.gual of the Vertebrata, 5th Edition, 1890):

Acipenser rubicundus Le Sueur, Lake sturgeon.
Amia calva L., dog fish. L
Lepidostrus osseus (L.) Ag., Gar pike.
Ambloplites rupestris (Raf.), Rock bass.
"Ameturus natalis {Le Sueur), Yellow cat.
Tolalurus punctatus (Raf.), White cat.
Aplodinotus grunniens (Raf.), Sheepshead.
Oatostomus feres { Mitch, ), Common sucker.
Momostoma aureolum (Lo Sueur), Lake ted horse.
Cyprinus caai%)io T., Carp (introduced).
Fsox lucius L., Pike.
Esox masquinongy (Mitch.), Muskallunge.
Hiodon tergisus LBEI;QI:ZB?, Mo;n eye.d
s ‘gibbosus {1..), Pumpkin seed.
‘ng;i'zggg;:fegus dolonfieu {Lacép.), Smali-mouthed black bass.
Perca flavescens (Mitch. ), Yellow perch, -
. Rocous chrysops { Raf.), White bass. )
Stizostedion canadense (C. H. Smith), Sauger.

Stizogtedion vitrewm (Mitch.), Wall‘-aye.d pike.

i i i i ded at least two
teen easily recognized species mush be ad
8 E(?i:s? g;}e ;;Eg:ws not )yet dstermined and t?: améill '{.‘elenaci’;E pi'gg%lz}g t;;
found feeding voraciously on the Crustacea of -
veg:tﬁigﬁa’ The whitefish, Coregonus clupeiformis {Mitch.), also Bf.}:&;ﬂ
the lake in November. There are thus at least twenty-two specles (three

i ineteen Teleosts) in the lake in the summer and one more in
gzgggli:ar]il—%wenty-three gpecies in all. We found no fish eggs, prabably

i i face tow &

i the timo of year. We found frequently in the sur 0

ggﬁlgggd very delicateylarva of a bony fish—but were unable to rear it or

‘ ine the species. . . S

v 'gﬁgerinlnnt?mts 01; 113 fish stomachs belonging to sixteen a%}:ecl‘galﬁﬁg

collected and are undergoing examination. It is expected thrl a ﬁ; letin

will be issued on this subject when the work is completed. co e

of 291 stomachs from fishes of the inland lakes is also being exa.m1;1 d.
A pummary of the animals and plants of the lake is theretore as fo :
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L Prawrs.
Phanerogams.. .. ... '
I e ————— .

gz (exclusive of Diat “and  Desmids)

(fized 13, free 14y ... _1:_3._?1:_11-5“ ,ij Deamids) 27
Dlatm_:ns____________ I '
Desmide. ... __.._ e e 64-106 -— 158

II. ANIMALS,
Protozoa_ . oo -
Coelentera_ __________. T 3'2
Turbellaria, at 1oast. .- ... 5 g
Nemertini___________._. T _1
Trematoda, Probably_ -~ - 30
Cestode, robably____'___-__._i_,A:: --------------- 26
Nemsthelminthes, probsbly- - .- __.. 20
H:_rudmei, probably_ . . .. T 10
Oligochseta, probably ... ... 8
BEYOZOR - e e oo oo oo .
Rotatoria._ . ___. S 11(1)
. { Cladocera.___. LT 92
Copepoda R |
. Crustaces Ostm'c.oda """ i e 1
Amphipode. .- . ______ 1
IAsopoda _______________________ 1
stacidi_ ... .
Acerina________. ?1_ _8?_ T 1+§3
Tnsecta ... ..o T :
Mollusea. ... I 1%
Vortebrata (fishes) .- .. - ........ 23 — 465
623

A mere catalogue of the animals and ‘
¢ 1 e of plants of the lake, such j
,Eggg n;g;:e;,iﬁtgf;;n 1'1:_:laeif of great iriterest. Buch a collt;]:tio;l:ls oh? ng.lc]::g
rost and of ve ugin go far as it has & meaning. T -
?ta;ggir}it?gnz ﬁsgiafui hgeroup o(f1 a.n;mtalah or plants comes to be ingthe lgkgn]dlg;
I > re, and what changes are produced in it by th inte
action between it and its surroundi th i ARl
AT ey ings—these are the things of inferest.
] > g any fish is to be able t i i
in any matter concerning that fish; not to know them is ?uoaglg;?ﬂeilﬁgeg ﬂ{(
. ang‘ to t1'};511 evetry chance of failure. o
or the most part these things are still to be learned, but it h
:;) mte]s:l worth while to make here a somewhat broad staizemanlt ofaghzeegﬁ(}
_ 0]1__1; t]hI;S E?:;:tlljllng bq?&_reetn 1%19 am;i:na.ls and plants in such a lake as 8t. Clair
ace it is to be suid that ell the plants draw their nourish.
ment from the water. They are floating i b o o g
, . trient fluid. E in th
case of plants rooted to the bottom thge Yo at - “wholly as
anchoring organs and not as or| f osorption, P o ot et
. gans for absorption. The a t of i
ent substances in solution in the water is then, Tatad out, prob.
] ( , ag alread ted -
ably the most important element in determining the y}irell)glﬁf thc;m]],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 upon the plants for their
food. They may be directly dependent, using plants exclusively ns food,

or they may be indirectly dependent, nsing a8 food other animals, which -

are in their turn dependent on planta.
1 bring together here a fow statements 88 to the food relations of some
fresh water animals taken largely from Seligo (90).

Insect Larve: Chironomus larve are common on the bottom; there is
one, the large red Chironomus larva, very common on the hottom in deep
water, which is eaten by certain fish. The larva itself feeds upon minute
plants { Protococeus, Distoms) and upon the remains of decayed plants.
1t is eaten by carnivorous insect larvse of the following groups: Ephe-
meridme; Perlides; Sialades; Libellulides; Phryganid larves without tubes;
water beetles; and also by Planarian worms.

Phryganid larve with tubes (Caddis-fly larve) feed mostly on living
plants, but have been peen eating dead fish and snails. They are eaten by

fish and crayfish.
Bugs: Nepais s plant eater; Nolonecta and Napooris attack fish larvee.
Hydrachnids are for the most part carnivorous. '

Crustacea: The Crayfishes ot almost any vegetable or animal matter
whether dead or living. They are largely esten by fish.

Amphipoda { Gummarus) 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 alge (diatoms and Chroococca-
cem).  DelGuerne and Richard make such a statement for Calenide.

The Cladocera live also principaily on unicellular algsm. (Apstein
92, makes the statement for Daphnide.) Both Copepods 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 Copepods of the plankton;
1 have observed this in Weabagis Lake, Kent Co., Mich. Probably the
herring of the Great Lakes has the same habit. The herring of the Great
Takes in its turn is stated by fishermen to form a large part of the food
of the lake trout. ) : ’

Mollugea: Snails eat the living tigeues of higher plants. They are in
turn eaten by leeches (IV ephelis, Clepsine). These leeches are in turn
food for fishes. ’

Lamellibranchs ( Anodonta, Cyclas, Pigidium): live onthe organic con-
stituents of the bottom water and bottom 00Z8. .

Worms: Tubifex lives on the organic constituents of the bottom coze.

No doubt this list could be largely oxtended by s careful examination of
the literature, but it is sufficient for the purpose.

In the following table (p. 24) I have attempted to express a part of the
jmperfectly known relationships existing between the various groups of

plants and the invertebrate snimals on the one fand and the fishes on the:
other hand. I do not know that any of our native figh live directly upon.

plants.
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Fishes.
. Whiteflsl; Pumpkin Seeds.
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Tt is quite impossible to understand a fish so as to know how to deal
with it intelligently without knowing its foed. ‘We are thus lad 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-
jcal history. From the merest practical point of view I am unable to see
where we can stop in our investigation short of a somplete knowledge of
all the okain of relations which extend from goil of the lake basin upward
to the mature fish.

QUANTITATIVE PLANETON WORE.

After six weeks spent in the determination of the lake fauna and flora .
the attention of the laboratory steff was turned in a large part toward the
guestion of the distribution of these forins and toward measurements of
?he total volume of minute animals and plants found in & given volume of
water. For this purpose twenty-one stations were gelected. 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
15 shown on.the nccompanying 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 probebly hold for the entire lake. Three stations
wers located near the head of the Detroit river, while for the purpose of
comparison three others were located in the western end of Lake Trie.

At each station the various forma of nets were used and the collections
made were preserved. Their study will determine the distribution of the
gnimals end plants. In so far ae this digtribution has been determined it
appears in the special reports appended to this article and in the bulletins
already referred fo.

An attempt was also made to measure at _each station the quantity of
minute animals and plants foating free in the water under each square
metre of surface.* No methods have yet been devised for determining the
quantity of the animals or plants that are attached to the bottom or that live
npon it. Measurements are therefore to be made only upon those forms
that are found foating free in the water. There is reason to believe that
whitefish fry (and probably the fry of meny other young fish) feed for a
time upon the minute animels (Crustacea) flonting free in the water

{Forbes. 83). Thus it becomes at once a question of great practical
importence to know .where these erustacea are to be found in preatest
numbers, so that the whitefish fry may be planted in such localitiés.
Such messurements have also a very high scientific interest.

Quantitive determinations of the living forms in the water have not
been previously undertaken in this country and its methods are almost
unknown smong us. They have been catried out on a large scale by
Prof. Victor Hensen of the University of Eiel. Henesen has examined the

. ¥The name plankton has been given by Hounsen to all thoss animeals and plante which ara fonnd float-
mf free in the water, and aub;gcr.ed to the action of waves, currents ar tides. Thus adalt fish do not
balong to tha plankton, sinee they are able to move abont independently of waves or ourrents, Fish egee

and young _fish fry are reckoned as A part of the planktoo. The copatitution of the plankton raries,
since occasionally forme which belong on the shore or bottom wender into the free water and become &
part of tha plankton,

4




26 - MICHIGAN FISH GOMMiSSION—BULLETIN NO. 4.

waters of the North See and more recently those of the Atlantic Ocean
and has perfected very ingenious apparatus for the purpese. Apstein, a
pupil of Hensen, has adapted this apparatus for use in fresh water and has

made a careful study of several fresh water lakes in the neighborhood of .

Kiel,

As it was found necessary for work in the Great Lakes to modify the
apparatus and methods used by Hensen and Apstein, I give here & some-
what detailed account of our procedurs.

The net used for this purpose is shown in the accompanying plate (PL
figs. 1 and 2). The upper part of the net consists of a truncated canvas cone
{en.) supported on an iron framework, This’cone is about 40 cm. high;
the smaller end has a diameter of 40 em, and the larger end e diameter of
60 cm. It is impervious to water and serves two purposes. When the net
is lot to the bottom it prevents the mud which may be upon the bottom
from getting into the net and while the net is being drawn up it prevents
its contents from spilling over the edge, & thing which might otherwise
happen with a boat pitching in a heavy sea.

T'rom the iron Jing which supports the broader end of the cone depends
the net proper (nt). The net is a cone with a slant height of about 100
om. Tt consists of No. 20 silk holting cloth, a very strong fabric which
containe many very small openings nearly uniform in size.* This cloth or
gauze has the further ndvantage of not undergoing changes in water and
of not yielding any lint to contaminate the plankton. The outside of the
ganze net is protected by a twine net of inch mesh which serves to take up
the strain on the gauze net when it is drawn through the water. The
lower end of the gauze net does not run to a point, but is truncated and
attached to a flat metal ring. To this ring there isattached a bucket (bk.)
which is shown separated from the net in fig. 2 A. In order that the
weight of the bucket may not be borne by the net six stout cords (crd.}
run from the upper net ring to the lower net ring and are made of such
length that they support the weight of the bucket. The bucket is essen-
tially & metal cylinder about 6 cm. in diameter ingide and 6 cm. deep. It is
gupported on three legs. At the top it is arranged to be attached to the
bottom ring of the net by means of three binding scrows. The sides-of
the bucket are cut away as much as possible so as to leave only six narrow
stri%s of metal and the windows thus formed are filled with gauze like that
of the net. The bottom of the bucket is conical and has at its middle an
outlet tube, closed by an accurately fitted plug which may be removed
from the inside. This plug is shown seperately at fig. 2 B.

The whole net is suspended by mesns of three cords from a support
consisting of three radiating arms. At the junction of the three arms ias
strong iron ring from which runs a rope by means of which the net ia
drawn up. The rope is divided into feet or fractions of a metre so that
one may read off the depth to which the net descends. By holding in the
hend the triradiate support from which the net hangs the latter may be
kept from twisting on the supporting rope.

In working a spar is lashed to the upper deck of the steamer, so that its
end extends about four feet beyond the side of the vessel. To the end of
the spar is lashed a pulley through which the net rope runs. The net is
then allowed to sink. In going down it takesin no water except that
whiech is filtered through the gauze. If is sometimes lot to the bottom and

*Seo appendix v.

PLATE 1.
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sometimes to a depth of only 14, 3, 4, or 6 metres. It ie then drawn up by -

hauling in the rope hand over hand. The net is always hauled up by the
game person, while anotber person mekes note of the number of seconds
" bhetween the time it leaves the bottom and the time the top of the canvas
cone reaches the surface. From this time the velocity of the net is deter-
mined. The net has thus strained a vertical column of water. The base

of this column has an area equal to the ares of the net opening, while the’

height of the column is the distance through which the net was drawn.
The not is now drawn out of the water and allowed to hang at the end of
the spar while the water drains out of it. At the same time & stream of
water from & hose is turned onto the outside of the net. This water passes
through the net gauze to the inside of the net. It is thus strained by the
gauze 8o that it does not add anything to the material captured in the net.
This water washes down all the plankton into the bucket beneath,

After the water has partly drained out of the bucket the binding screws
are loosened and the buckst iz removed and taken into the cebin, Here
nearly all the water is allowed to drain out through the gauze sides of the
bucket and the plankton adhering to the inside is washed down into the

conicsl bottom by menns of a stream of filtered water from a wash bottle. -

All the material taken in the net is thus collected into the conical bottom
of the bucket. A small glass beaker is then placed beneath the tube in
the bottom of the bucket, the plug is removed and the plankion falls into
the beaker. The ingide of th‘e%)uckat and the plug are then rinsed several
times in filtered water, and the rinsing water is added to the- material in
the beaker. The smell quantities of material obtained necessitates great
care in handling it lest some of it be lost. The substitution of a plug
in the bottom of the bucket for the stopcock used by Apstein is believed to
be an advantage in that it allows the inside of the tube to be rinsed with
‘greater thoroughness. -
. The small quantity of material now in the besker contains very minute
forms, If this material be turned into a bottle of some fixing or killing
fluid, and if this fluid be afterward poured off and aleohol substituted for
it, some part of the material is likely to be poured off and lost. Affer
much experimenting we finally hit upon the following device for preserv-
ing the material.
* A short 6-drachm homeopathic vial has its bottom removed and edges
annesled, T'he bottom is them closed by tying over it with fine silk thread
% piece of the No. 20 gauze such as is used for the net. The contents of
the beaker are poured into this tube, and by a gentle tapping of the tube
with the forefinger of one hand while holding it between the thumb and
forefinger of the other hand, the water is made to filter very rapidly
through the gauze bottom leaving the plankton in the tube. Before all the
water has filtered away a label is placed in the tube and the open end is

closed by tying over it a piece of the gauze, Thetube (see Fig. 3) is then |

placed with other tubes in s large bottle of fixing fluid (we use alternately
Fiemming’s solution and Kleinenberg’s picro-sulphurie acid). The tube
_is then passed tbrough successive grades of alechol (preceded by water in
the cage of the use of Flemming's solution) and is finally preserved in 82
per cent alechol. In passing the tube from one fiuid to enother it may be
emptied of its fluid by forcing the air into it by means of a pipette held
ageinst the gauze at éither end, When the tube emptied of its fluid is
placed in the next fluid it may be filled by immersing it in the fluid and
removing with a pipette the air previously forced in. The material does

-

f
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c. ¢, of plankton per square metre of surface at a depth of 20 metres, i. e.,
62.1 c. c. per cubic metre of water. This is more than' twenty times the
amount contained in Linke St. Clair at the same season. Great Ploner See
may be taken as an.example of the plankton.poor lakes. In September it
contained at a depth of 40 metres as the average of two. hauls, 200 ¢. c. of
plankton per square metre of surface. That is 5 ¢. e. per cubic metre of water
or eonsiderably more than is contained in Liake St. Clair. Apatein does not
record observations in the month of September in any of the other lakes,
The smallest haul that he records was made in Behler See in June ata
depth of 40 metres and yielded 1.9 c. ¢. of plankton per cubicimetre of water.
 In July this lake yielded about 3 e. c. per cubic metre of water and in Sep-
tember its yield would probably have been still greater. The smallest bottom
haul recorged in Liske St. Clair is II¢ which yielded 1.44 c. ¢/ per cubi¢
metre of water. It s thus evident nof only that Lake Si. Clair 45 plank-
- {on-poor, bui that tf contains less plankfon than any other lake yet
examined. Ag pointed out by Apstein the plankton production of a lake
does not seem to be a question of temperature simply. Thus the tempera-
ture of Liske 8t. Clair in September is 17° to 18° C. and this is also the
temperature of most European lakes at this sesson. The causes of differ-
ences in plankton production are cbscure, but I am inclined, with Apstein,
to seek them in large part in the composition of the water.

I1. The plankion ts distributed over Lake St Clair with greatl unifor-
mity. To determine the question as to whether the mass of organisms in
& lake are, considering them as a whole, distributed uniformly over the
whole area of the lake, it is desirable to make a large numbser of hauls of
the plankton net from the bottoim and in as short a space of time as. pos-
gible. Theideal arrangement would be to have a large number of nets-hauled
st the same ingtant in different parts of the lake. Bince thig is not practi-
cable, the next best arrangement is to haul the same net several times in-one
place and then to repeat this procednre at other places within agshort a time
B8 possible. We madealways two bottom hauls in succession and all our work
with the plankton netin Lake Bt. Clair was done between the 6th and 14th of
September, that is, within & period of seven days. Wehave thus, g it seems to
me, fulfilled the conditions as nearly as is possible by the use of & single net.

If local accumulations, “swarms,” of the plankton are numercus it should .

happen that, of two hauls made at one place and at about the same time, one
of the two would often include such an accumulation while the other would
not.* The volumes yielded by the two hauls would thus differ widely. For
purposes of comparison the differences may be best expressed by finding by
what per cent of itself each of the two hauls differsfrom the average of the two.

Inthefollowing table I have broughttogsther the volumes per square metre
of surface for the bottom hauls made at each of the Lake St. Clair stations
and that at Station XVIIT in the Detroit river.” Following Apstein, I

* It shonld he noted. howaver, that an accumulation of the individuels of ons or more spocics may be
present and uot produce any variation in the totai volume, since such acenmnlations of individoal spacies
‘may ba compensated for by & corresponding abasnen of other species. Such accumulations of individuals
could be beat, made evident by counting. It shonld be further noted that bottom bonlsof the vertical net
eannot detect the presence of plankton acoumulations if these are formed by vertical migration from s

condition of nniform distribntion; sinca in such cage all vertical colnmna of water of equal dimensions |

mnd extending from sorface to bottom mnst contain equal volumes of plankton. For the detection by
the vertical net of plgnktou accamnlations formed by vertionl miaration i{ is necessary to compare
nearly contemporary bunls which do not reach the bottom; even in thie case such accumulations may be
so located and so formed as to remain nndetected. .
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have found the average of the hauls made at each station and then cal-
culated the percentage of variation of each of the bauls from this average.

‘These percentages are given in the last column of the table.

Percentage
g £ haa) Depth o soare A ditfemn
Nomber of haal. apth. matre of vorage. {Htfer the:
sarface. avarage.
3, 7,19 43,1
5, Gt 10,29 § 2801
5,54 15,27 206
55l 21,55} 1841 { L6
2,50 502 0
350 5,02} 5,02 { o
5,26 1440 16,1
5128 19,04% 16,72 { 122
40 10,99 11
47 el s { fox
147 4,32 0
17 it 3,32 ‘z 0
144 11,99 5.7
144 13,36} 1268 § 5.4
428 10,88 30
428, w,aa} 10,55 { 3,3
1,50 6.28 . 0
1,50 u,za} 6,23 { ]
2,01 10,59 - B
21 giet 058 { 10,4
. 2,89 10,41 41
2,590 9,55} 8.0 { i
5,47 9,38 113
517 12,50 } 10-395{ 1278
455 8,85 153
135 e 983 § 63
XYIITg. . 1.21 7,09 9
XviTiga. 1,21 8118 7,023 146
VI, 121 7.85 R

Excluding II8 the remaining hauls show the following variations:

The variation in 11 hauls lies between 0 and 5%
“ C @4 e u 5.1 and 109 | 26 hauls, } betwaeen
i « “.g @ ow « 16.1 and 15% | or 909 § 0—20¢% _
i i“ " 3 @ {3 4 151 and 20%J Of 29

3 1] i< 2 13 £ 1

20.1 and 25% hauls.
Tota.lEg

Thus 90 per cent of the hauls show a variation of not more than 20 per

‘cent from the average, while none of the twenty-eight shows a greater varia-

tion than 25 per cenf. Thig result agrees vory well with that of Apstein (92).
The opening of the net used was suflicient {1,238 square centimetres) so that
if swarms had been present in any of these hauls they should have made
themselves evident in the volumes. The variation of 43 per cent which
appears in haul IT, is, possibly, sufficient to be referable to a “swarm.”
We have not undertakén to count the organisms in the hauls and can-
7]
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not therefore say whether the number of individuals of each species shows
a8 great uniformity of horizontal distribution as the volumes.

This lake is peculiar in the existence in it of currents produced by the
large ‘volume of water flowing through it. It may be urged that the
absence of “ swarms” in it is dus to the existence of fhese currents which
would have a tendency to break up these “swarms” and distribute their
constituent individuals. Tt seerns to me, however, that this objection can-
not be urged, and for two reasons:

. 1. There is almost every possible variation in velocity of current from

a4 velocity which at the mouths of the channels may be four miles an hour
to one whichy in Anchor Bay and near the center of the lake, is only to be
detected by the use of. instruments. Yet under none of these conditione
did we find “swarms,” produced by horizontal migration. :

2. The mechanical effect of the numerous and varyiog currents present
in this lake would seem to me to favor the sccumulation of any floating
matter, na the plankton, in eddies and other similar places. Sueb accumu-
lation of both floating and submerged objects is a familiar sight in rivers.
In the ocean Haeckel (91) has pointed to curremts as the ciuses of
“swarms.” In spite of the existence of diverse currents in Lake St. Clair,
we have not found “swarme,” of borizontal migration, -

On the other hand, the large area of the lake, coupled with its shallow-
ness, gives opportunity for the development of large waves, ‘which prob-
ebly ngitate the water to the bottom. Such agitation doubtless favors the
breaking up of “swarms" and the wniform distribution of plenkton.’

ITII. There ts much more plankfon in the surface strafum of water
than in any deeper layer of equal volume. In all of our hauls in Lake St.
Clair, where the water was deep enough, we distinguish three or four
strata as follows:

1, A superficial stratum from 1.5 metres to the surface.

2. An upper middle stratum from 3 metres to 1.5 metres. -

3. A lower middle stratum from 4.5 metres to 3 metres.

4. A deep stratum from bottom to 4.5 metres,

In the following table I bave brought together the volumes per square
metre of surface made at each® of the stations in Lake 8t, Clair and &t the
two in Lake Erie. All volumes in this and the following tables are
expressed in cubic centimetres:

. " Depths
Number of atation.__.__.._.. IL | IIL } V. | VI {VIIL| IX. .X‘I. XVL || TIX, | XX, ats}lagion
15 =0 08|18 1t 8 | 64 78! 75| 11 41| 35,3 —
8 m—0 09|17 108] 158 | 11, | 147 10, 8,3 54,5 404 —
A m—0 ... ... 1038 1385 | 18,6 { 13,84 123,55 — 18,8 9,69 -
279 6—0m,
55m.orbottom—O.....__..| — | 184 | 187 — — — 1109 — B
- == -] =] === — 10,3 18,43—0m,

In the horizontal columns are given the volumes contained in columns of

water from 1.5 metres to the surface (1.5—0), from 3 metres to the surface
(8—0), from 4.5 metres to the surface (4.5—0), and from 5.5 metres, or the
bottom, to the surface {5.5-0). If now, following the method of Hensen

L Hoo nota o page

40, .
:ﬂ gt.’uticm"l} g.omitted beoausa the atrata at this etation were not made uniform with those at the other
stations, !
8. 4,6, 6,—These hanls are from the bottom; the depths in the order named are 5, 4,77, 4,44 and 4,55 metres.
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" and of Apstein, 1 subtract the plankton of the column 1.5-—0 from that of

the column 3—0, I obtain the plankton of the column 3—L.5—that is
of the upper middle stratum, as above defined. -Similarly, the subtrac-
tion of the plankton of eolumu 3—0 from that of ths column 4.5—0 gives
that of the column 4.5—3, or that of the lower middle stratum. The
subtraction of the column 450 from that of the column 5.5—0 gives
the plankton of the deep siratum as above recognized.

In the following table these subtractions are carried out and the volumes
for the stratum 1.5—0 are taken directly from the preceding table. )

Thicknesa of
Nomber of atation...._.| If. | IIL | ¥. | V1. [VIIL| IX. | XV. |XVL|| XIX. | XX. |deep strata
Station XX,
L5m—0. | 103] 158 11] 8 | 94] 76| 75 ni|| wua] wme
BN bme | 16 19| =3[ 76| 181 41 251 z2ll 104 4t
db—8m ... |18 | 2] 28|28 17 — 1} s8| — | o125 6—4 m,
b —abmo |~ | oag] sa| — | - — |-z - - 129 843-6m,

From this table it appears: (1) That the upper stratum containe & much
Iarger volume of plankton than. any of the others. ({2) That there ara no
«constant differences’ beiween the volume contrined in the upper middle,
lower miiidle, and the deep strata as here defined. Thus in V the result
for the stratum 3—1.5 is negative, and the same result appears in the
#tratum 4.5—3 under ITT and VI. The numbers representing the volumes
in each of the lower strata also vary greatly. At some stations the figures
indicate an ineresse of volume as we approach the bottom, in others a
decrease * . .

In order to analyze the difference which exists between the superficial
stratum and the sum of those beneath, I have brought together in the fol-
lowing table the volumes per square metre of sarface at all the Take St.

No.of station...| I. | IL | IIL [ IV. | V. | VI |VIIL| EX. [XIIL|XIV.| XV, |XVL{xI1X XX

4,50, . ... 83103 | 158] 34| 11,1 8| &4) 78 41| 89| 56| Tl f| 41| 883

Bottom—0, _____| 18,4} 103 | 164 | 5, ‘16,7 128 [ 12,7, 108 | 0720, | 10:0| 86 [ 574 40,8

Dopth of bottom :
hauvl in metres..| 37| &. 5,5 25 53| 48| 44| 43 22 29 5.2 4.6 4.4 8,4

Clair and Lake Erie stations having a depth of more than. 1.5 metres. I

have used all the figures to the nearest temth. The horizontal column
15—0 gives the volumes obtained by hauling the net from the depth of
1.5 metres, while the column -bottom —0 gives the volumes obtained by
hauling from the bottom, In this column I have used the average volumes
a8 shown in the table of averages,

IE, now, I subtract the volumes of the column 15—0 from those of the
«column bottom —0, T shell obtain the volumes contained in columns of
water extending from the bottom to a depth of 1.5 metres (bottom —1.5).
By so doing I distinguish” two strata, & superficial as before (1.5—0) and
4 deep (bottom to 1.5). ’

*The negative nambers for the deeper atrata of this table tempt to the forther dissussion of awarms,
-aspecially those of vertical mieration. _The numbers show olearly inequalities of distribntion, bat ths
.greatest of these does not neceasarily involve a varintion of wmore than 23 {as betweon hants ITIZ and
dIi:BJ —certalnly Kot s considerable swarm. Thedata do not seem to me sufficlent to warrant an extended

cnssion.
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“In the following table this subtraction is carried out and the volumes.

contained in the superficinl stratum are transferred directly from the pre-
ceding {able. ‘

No. of station.__| ‘L I VIIL [ IV. | v, § VI |VIIL| IX, |XIEL!XIV.| XV, |=VL X1X, kx.

15-0 .. .. 58 103|158 34| 11} s, 941 76 [ 71| 88| 75| 71| 441 3,3
_____ 10,1 O 28| 16| 56| 48| 83| B[ 2.8 1| 34| 25| 133 46

Thicknese in
metres of deay
stratam...__ .

2% a5 4, 1, 3,81 38| 28| 28 T4 148 8% 81 28 6.9

The lower horizontal eolumn gives for each station the thickness of the
deep stratum in metres, ag obtained by subtracting from the depth of the
bottom haul the thickness (1.5) of the superficial stratum. In this table
the superficial stratum is 1.5 metres thick whils the thicknéss-of the deep
stratum varies as shown. iu the lower horizontal column.

In order to compare the straté with one another, I must express the
guantity of plankton in volumes per cubic metre of water, To do this I

ivide the volumes as given in the line 1,5—0 by 1.5 aud those given in the
line bottom to 1.5. by the numbers which are given in the lower line and
which express the thickuess of the deep strata at the various stations. The
results of this division fo the nearest tenth appear in the following table:

N.d.ofamtiou_..' L |1, (UL IV, v. | VL |viID| 1x. [xiinlxoe.| xv. | ©vi XIX | XX.

LSO ... BE| 601105 | 23 "?,4 53} 63| 61 4,1. 59| & 4
Bottom—1,56____. L6 o 8] 18] 13| 15] 10| 11 81

-

204 | 24,2
P ] A 48] s

Depth in metres| 87| 5, , 55| . 86| 58| 48| 44 43 22 28] 52| 48 44 Bk

. It thus appears that there is & much larger volume of plankton in the
superficial stratum than in any equal part of the deep stratum, TItis elso
evident, from this table that, in the superficial stratum, the absolute volume
of plankton per cubic metre of water is nearly the same at all the deeper
Lake 8t. Clair stations. With the exception of station II[ this volume
does not vary greatly from 5 ¢.e. This uniformity is remarkable in view
gf t%le variations in the conditions of light and weather. for the different
auls. . :

In order to avoid fractions I may multiply each of the volumes in the
gbove table by 1000 and the figures thus obiained express the volume in
cubic millimetres instead of in cubie centimetres. This multiplication is
carried out in the following table:

No.of station._.| I | 1L | IIL | Iv.| Vv, | vi lvion| 1x, |RIIL XIV, XV. [ XVI XX, XX,

15—0eee . 5500 | 6000 (10500 | 2800 | 7400 | 5300 | 8300 | 5100 | 4700 | 5000 | 5000 4700 |128400 | 24200
Bottom—1,5.___.| 4600 | 0 650 | 1800 | 1500 | 1560 | 1100 | 1100 3700 | 800 | 600°| B0 i 4800 850

[l

]:).epth_in metras,| 3,71 .6 BB 25| 58] 487 44| 48] 22| 28| 52| 46 4.4 E.L
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In order to see the relation between the volume in the superficial stratum
and that in the deep stratum, the volume given for_ the deep stratum at
each station may be taken as 1 and both volumes given for that station
may be divided by it. The results of such divisions appeer in the follow-
ing table: '

No, of station...| L IL {1 IV, | ¥, | Vi [VIIL| IX., |XXIXjXIV.| XV. | XVL.||XIX.| XX.
R -

15-0. o] 12| @0 8, | 14] 40| 85| 57| 46| 18| 74| 55| 59| 64| W2
Botbtom—15. ... L S U O S O A O R S S R N I | 1

Depth in metrea,| 3,7 -5, 55| 25| 53| 47| 44 48| 22| 29| 5B| 48 44 B4 -

From this table it appears that at Station I there was 1.2 times the
volume of plankton in each cubic metre of the surfate stratum as in an
equal part of deep stratum, while at Station IIT there was 16 times a8
much. Station IT shows an enormously greater guantity in the superficial
stratum. These two stations were in deep and comparatively clear water
and they are also the stations in which the deep bhaula show the greatest
amount of difference from the average.- Whether there wes _at-these two
stations a local accumulation of plankton at the surface, i, e., 8 swarm,

. due to verticel migration or whether at this time the plankton was accumu-

lated at the surface uniformly over the whole lake, can not be gatisfactorily
determined from our observations. The observations at Station IV were
made on the same day, but the water is here much shallower and there is
therefore, not so much plankton to be sccumulated at the surface. It
would require more observations than we made at these two stations and
others in the immediate neighborhood to determine the cause of the
enormous difference between the surface and deep plankton. The differ-
ences at the other Lake St. Clair stations -do not cover e very wide range,
tunning from 1.3 to 7.4. _ L
IV. There is aboul three times as much plankion in Lake Erie in the
neighborhood of Put-in.Bay Islands, as in Lake St. Clair. The average
of the Lieke 5t. Clair stations is 3.03 . c. per cubic metre- of water. The
four bottom hauls made in Lake Erie in the neighborhood of the islands,
are as follows: ) .

XIX Q 9.21 : -
: %IXX lzg? Average 8.98
XX« 4.86

These hauls were made on & day following a severe gale. As a result of
this the water of the lake was nearly everywhere roiled as far as one could
see. The wind was from the northwest and the hauls were meade in the
lee of islands, in situations where the water had not.besen roiled by the
waves, bul was as clear as usual, . :

At Station XXI, which was selected so es to be at a distance from the
land, there was found in water 9.4 metres deep, 1.14 cubic centimetres of
plankton per cubic metre. . i .

It seems thus that the relative abundance of plankton in Lake Erie does
not extend over the whole lake but is confined probably to the region of
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iglands or favorable shores. Possibly the places at which our hauls were‘

made are usually protected from wave action and t
butté ]t;his does not seem to me likely. and are therefore favorable,
e smonnt of plankton taken at these two Lake Erie stati i
snﬁicgenlt t({; ;aise_t]h;emhalioie tllle category of plankton-poor lak]el-?;.]s rl]Z‘Bonlc));
called plankton-rich, the lake § honld yield perhaps ten ti
fmz)nd “l]; it ati té:e most favorable placz. P ps ten times tho planion
ur knowledge of the plankton of th 3
[ O know g P n of the Great Lmkes may be thus
T. The volume of plankton in Lake St. Clair and Leake Brie i
) v . ie .
ber is relatively small. They are plankion-poor lakes. in Septem

I1. The plankton of Lake St. Clair is distributed with great uniformity
Swarms of horlvzon‘ra.l migration, if they exist, are of rare occurrence. )

IIT. There is constantly much more plankton in the superficial stratum
of water, 1.5 metres thick, than in any equal portion of the deeper water

IV. There are no constant differences to be detected in the distribution
of the plankton at the different depths in a stratum of water extending
from a depth of 15 to a depth of 5.5 metres.

V. The plankton of Lake St. Clair containe large numbers of individuals
iOEdquéhrlocyi‘htsh eruginosa-and also of Dinobryon of two species. The
ndividuals o ege two species are so abundant as b b
re({?idedczu gur tow blanks as “many.” ant as o bave boen ueually

. ydorus sphericus O. F. M. i ic i ic
iu%:ake 4 L.!C‘ulair, 14 s M. is pelagic in cons}demble numbers
he statements as to quantity under V and VI are estimates
: not -
urements. Apstein (94) calle the plankton-rich lakes Chroococc’aceaa;?aell::s

and the plankton-poor lakes Dinob lak i
oming cha.racters:P obryon lakes and assigns to them the fol-

Chroococcace Lalkes. Dinobryon Lakes.
C’ﬁroococcacew, numerous, searce.
Dinobryon, searce or lacking, numerous,
Chydorus, pelagic, litoral.
FPlankton, * rich, poor,

Water, turbid, ~ clear.

A similar list of the characters of Linke St. Clair stands as follows:

Lieke St. Clair.

Chroocoecace { Clathrocystie), NUTREroUs,

Dinobryon, . numerous )
Chydorus, ‘ pelagic.

Plankton, poor.

Water, o turbid (probobly through inor-

ganic particles in guspension.

The characters in italics are those of Apstein’s Chrootoccace® lakes,
those in Roman sre those of bis Dinobryon lakes, From this it appears
‘that Lake St. Clair unites in about equal parts the characters of the two
classes of lakes recognized by Apstein. ‘ '

I turn now to the question of final “utility” of our work. I have elready
gaid that, es it seems to me, the only satisfactory solution of the many
perplexing problems of the fisherier and fish cultore must arise out of
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an.untramelled investigation of all the facts involved with & view to the
fixing of principles. These principles will, then, guide and unify practice.
It should be remembered that such work is slow, that jt requires the
co-operation of many specialisty and that in expensive. I believe it to be
nevertheless, an inexorable condition of progress.

1 take up the practicel bearings of our work, under several heads which

 refer to the general conclusions reached by us.

1. The lake is very poor in plankton. There are in the lake no
fish, at least none of marketable size, that feed upon the plankton. The
¢ herring” of our jnland lakes: ( Coregonus artedi) feed upon_the plank-
ton end perhaps the herring of the great lakes have the same habit. Itis
not likely that the herring could thrive at all in Lake St. Clair; it cer-
tainly could not exist there in considerable numbers. No fish feeding
upon plankton could thrive in this lake, 5o that the question af introduec-
ing such fish is at once answered In the negative.

1f the lake were smaller it might be possible to feitilize it by the use of
manures anad other fertilizers 8o a8 to greatly increase its yield of plankton.
The relatively large volume of water flowing through it will probably
always prevent the use of fertilizers, since these would be speedily carried
out of the lake through the Detroit river.

2 The bottom flora and fauna of the lake are abundant. From this it
follows that if any fish are to be introduced they should be guch as thrive
on the minute animals which inbabit the. bottom vegetation {snails,
Spheeripms, Amphipoda, ete). Carp have been planted in ponds connected
with the tivers which empty into Lake St. Clair and have mede their
way into the lake. They are already being teken by the fishermen in pay-
ing quantities and are of unusually fine quality. They probably feed on
some of the miunte bottom forme in the Jake, It seems to me Jikely that
thege fish will be of increasing commercial importance. Other fsh of
similar food habits ghould be looked for with a view of testing their
adaptability to-this lake. -

3. Although, so far ag I know, no whitefish fry or whitefish eggs have
ever been taken in the lake, nevertheless there is good reason to believe
that these fish spawn there. The whitefish pass up_the Detroit river in
November for the purpose of spawning and were formerly taken in the
iake and in the St. Clair river in considerable mumbers. This affords
ground for the assertion that the fish spawn here. But the method or
place has not been ohserved. :

Borne (87) has collected the observations made by varicus persons on
the spawning habits of the European Coregoni. From thisit appears that
gome species SpuWD on Chara beds, others on gravel or gand, Consider-
ing the great expanse of the Chara beds in Lake St. Clair it seoms to me
likely that our Lake Erie whitefish spawns upon these beds. It is mot
impossible that it ghould spawn on the gravel or sendy strip of bottom
whieh in some places, as Bt Grosse Pointe, extends along the shore in
water shaljower than that in which Chara Brows, This, however, seems
{o me nnlikely, for the reason that the current is rather rapid in such
places and would tend to carry the eggs away unless they wero covered by
the sand or gravel of the bottom: Tt is known, however, that the whitefish
gpawn in water of considerable depth and that the epgs are cast while the
fish leap above the water in pairs. (For a collection of such instances,

.gee the paper by the writer in the report. of the Michigan Fish Commis-

gion for 1891-92, on “The Ova and the Spermatozs, ote.’) The egge thus
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cast would be spread over a considerable ares of the bottom and could not
be very well buried by the adult fish,

If then, the eggs are laid over the Chara bed, the young fish wonld prob-

ably feed among the Chara, as is the habit of one of the Europesn species
(see Borne 87)." It-would not then feed upon the plankton, as suggested
by Forbes {(83). ‘
- The best practice in planting the whitefish would then consist in scatter-
ing the eggs, just before they are ready to hatch, over a considerable aren
of the lake bottom. The newly hatched fish would then find themselves at
once in congenial surroundings. Instead of planting eggs, the fry them-
selves might be spread over the bottom by suitable devices.

Of course the only safety lies in determining by observation the charac-.

ter of the bottom in the place in which the whitefish deposits its eggs.
This may-differ in different lakes. But in the meantime, we cannot do
better than to guide curselves by such light as we have. Thus it seems to
me that for Lake 8t. Clair the Chara beds are indicated’ as the spawning
ground and that the method of planting above referred to is the most
promising. ‘

The “practical conclusions” may thus be summarized:.

I. Lake 8t. Clair is unfavorable for plankton eating fish, such as the
inland lake herring. .

II. Itis favorab%e for bottom feeding fish. :

IIL The whitefish eggs are probably deposited in the lake on the Chara
beds.  The eggs or recently hatched fry should, until further investigation,
be “planted” by scattering them over a considerable ares of the Chara
covered bottom,

Nore.—Owing to the absence of Prof, Reighard in Tiurope, the Mass. of this report
was left io my charge with the very generous provision, that changes should be made
to any extent necessary to express the views of the writer or the evidert conclusions
to be deduced from his observations. Most changes have been purely verbal; but to
avoid migunderstanding and possible charge of oversight, it sesms best to add some
further worda in regard to the distribution of the plankton as shown by the tables on
phges 3¢ and 35 of this report, The very variable amount of plankton in the lower
strata 8s shown by the subtraction method, e. g, in the stratum 4.5—3 m, as.—4.4 cc.
for etation IIL and as 3.9 cec. for station XV, both of nearly equal depth, and the
reverse relation of 5.4 ce. to —3.0 co. in the next desper stratum of the same stations—
this variation of nearly 50 per cent of the total amount of the haul within less thar
one-fourth of its depth does show clearly an unequal, and as further examination of the
tables proves, variable distribution of the total plankton.

Thus far no one has attempted to define the word “swarm” nor show bow far such a
phenomenon as he conceives & “swarm” to be would effect the volums of the plankton;

* especially is this true of the limpoplankton whers the forms concerned nre throughouf

minute and the modifying effect will depend absotutely on the idea in mind. In other
words, if one conceives the swarm to be a amall, ot very crowded aggregation of a few
<dozen individuals, the total volume might not be largely affected by its inclusion in the
net; if, however, it in thought to be a crowded mass of thousands, the result wili be
different. Now while the evidence in the table will clearly permit of the first view, it
willnot in Prof. Reighard’s mind support the second, since the considerable differances
are the rare exception. Hence “swarms,” if so defined, are the exception, not the
rule; and it is unezpected 1o find o close agreement in the masses of the hauls as the
$able on page 33 shows. Moreover, the varying amount of the plankton in the different
{artificial) strata below the top can by no mémne he regarded as evidence of the exist-
ence of swarms; it may he equally well explained on the ground of -the partial or total
absence of all forma at that particular zone, a2 phenomenon due to migration, to the
affect of light, currents, or food supply at that point. It seems clear that thers is
great need of evidence in the shape of accurate enumeration of each species in each
particular haul and in bauls with a closahle net in order to estahlish the limits and
vertical movements of each apecies for itself, The problem is by no means so simple
and go uniform as some wonld have us believe.
HENRY B. WARD.
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APPENDIX 1.

»

LIST OF THE PROTOZOA AND MOLLUSCA OBSERVED IN LAKE ST
CLAIR IN THE SUMMEER OF 1893

BY FRANE SMITH, INGTRUOTOR 1N ZOOLOGY, UNIVERSITY OF ILLINOIS,

CHAMPAIGN, -ILL.

L. Protozoa.
Protozoa occurring in surface collectiona:

Dv,:ﬁ‘lulqia globulosa Druj,, sbundant,

Aroelia vulgaris Bhr,, scarce, only empty shells.
Actinophrys sol Bhr., scarce,

Dinobryon sertularia Bhr., abindant.

Dinobryon sp., frequent. .
Peridinium tabulatum Ehr., scarce, only empty curiassses.
Ceratium hirundinella O. F. Miill, abundant.

Stenior sp., scarce.

Codonella cratera Leidy, frequent.

Vorticellasp.,on Diatom sp. and on Sphaerozyga polysperma, abundant.

FProtozoa ocearring in bottom tow and dredgings:
Difflugia globulosa Duj , scarce.
Peridintum tabulatum BEhr, scarce.
Ceratium hirundinella O. F. Miill, frequent..
«  Amphileptus gigas Q. & L., scarce.
Stentor sp., abundant.
Vorticella campanula Ehr., frequent.

Protozoa oceurring in shallow water among alge.

Ar_noebq profeus Lieidy, scarce.
Difflugia acuminala Ehr., scarce.
D. corona Wallich, fréquent.

oIy
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D. globulosa Duj., frequent.

D. lageniformis Wall. (urceolafa Carter), scarce.
D. pyriformis Perty, frequeut.

Lecquereusia spiralis Lecl., seare.

Centropumis aculenta Ehr,, abundant.

Arcella, denfala Ehr., scarce.

A. vulgarizs Ehr,, abundant.

Stylobyron petiolatum Duj., searce.

Euglena acus Ehr., scarce.

E. omyuris Schmarda, frequent.

Phacus longicuuda Ehr., frequent.

Nassula ernata Bhr., frequent. .
Amphileptus gigas C. & L., frequent.

Stichetricha Miilleri Lach., scarce.

Epistylis plicatilis Ehr,, frequent.

Vaginicola gigantea D'Udk., scarce.

Cothurnic operculata Grub., scarce,

Pyxicola constricta Stokes, frequent.

Ophrydium versatile O. F. Mull, frequent.

Podophrya cyclopum C. & L., scarce.

II. Mollusca. :

Limnea stagnalis L. Rushes near stave mill, St. Clair Flats; Salt
Creek, abundant. . :

L. reflexa Say. Rushes, logs near stave mill, abundant.
- I reflewa zebira Tryon. Rushes, abundant.

L. palustris Mall, Rushes, logs nesr stave mill, frequent. ,

L. catascopium Say. Rushes, logs near stave mill Sta. XVIIL,
frequent. .

I.. humilis Say. Logs near stave’mill, scarce.

" L. galsana Bay.

Physa gyrina Say. Logs pear stave mill, frequent.

P. heterostropha Say. Rushes, logs near stave mill Lake bottom
generally, abundant.
i P. inlegre Hald, Logs, stave mill, scarce.

Planorbis trirolvéis Say. Rushes, logs near stave mill. Lake bottom:
generally, abundent.

P, bicarinatus Say. Rushes, Sta. XVIand XVII, frequent.

P. enmpanulaius Say. Rushes, logs near stave mill, abundant.

P. Parvus Say: -

P. albus Mull. Logs near stave mill, frequent.

Ancylus porallelus Hald. Rushes, abundant.

Valvata tricarinata Say. Dredgings, abupdant.

Campeloma decisa Say. Dredgings, occasional.

Amauicola limose Say. Dredgings and bottom tow, abundant.

Pleurocera subulare Len. Lushes, logs near stave mill. Dredgings:

‘and bottom tow, abundant.
P. elevatum Say. Dredgings, scarce.
Goniobasts depygis Say. Station VIITL,
@. livescens Mke. Rushes, logs near stave mill. Dredgings, abundant.

Unio alatus Say. In rushes near stave mill. Sta. IV and XVII,

abundant.
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U. circulus Lea. © In rushes near stave mill. Sta. IX, frequent.
L. cocoineys Hild. In rushes mearstave mill. Sta. XVII, abundant,
U. ellipsis Lea. Sta. IX, scarce. )

U. gibbosus Bar. In rushes near stave mill. Sta. IV, XVI and XVII ‘

abundant. .

g. i]rfcillis :EEL IIn rushes near stave mill, scarce.

. luteolus Lem. In rushes near stave mill. Sta. I, IT, ITI, [V, X

and XVII. Dredgings everywhere, abundant. > 1V, XV

U. nasuifus Say. In rushes near stave mill. Sta. XVI and XVII
abundant. '

U. novi-eboraci Len. Scarce.

U. oceddens Lea. In rushes near stave mill, frequent.

U. phaseolus Hild. Sta, IV, scarce. )

U. rectus Lam. In rushes near stave mill. Sta. IV, IX, and XVII
abundant. '
U, triangularis Lea. In rushes near stave mill. Sta. XVII, scarce.

U. undulatus Bar. In rushes near stave mill, scarce. '

U. veniricosus Bar. In rushes nearsteve mill. Sta,ITL, IV, and XVII
abundant. '

Margarifing delfoidea Lea. In rushes near stave mill, scarce,

fnlf. r:izgotsagari_ In EthEI near ﬂtave mill. Sia. IV, scarce.

nadonta Fooliana Liea. In rushes nearatave mill. Sta, TII

XV and XVII, sbundent, L IV, XHL

4. Footione subangulata Auth. In rushes near stave mill. Sta, IT
and one mile south of Lab., frequent.

A. subcylindracea Lea. Sta. ITI, scarce,

Sphaerium simile Bay. In rushes near stave mill. Quite generally on
Dbottom, abundant.

8. strigtinum Lam. In rushes near stave mill. Quite generally on
bottom, abundant, - :
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APPENDIX II-

A REPORT ON A COLLECTION OF CLADOCERA, MOSTLY FROM

"LAEE 8T. CLAIR, MICHIGAN.
WITH A TABLE OF BFEOLES.

BY E. A BIRGE, PROFESSOR OF ZOOLOGY, UNIVERSITY OF WISCONSIN,
MADISON, WIS,

The collection of Cladocera which wasgiven me for examination by Prof.
J. E. Reighard, of the University of Michigan was contained in seventy-
two bottles, of which fifty-two were from Lake St. Clair and the rest from
variouns localities in Michigen, Of the 20 scattering specimens, thirteen
contained no Cladocers and one bottle from Lake St. Clair was without
any specimens.

The collection as a whole presents few noteworthy peoculiarities.
There are no new species and many of the forms usually found in our
smaller and larger lekes are absent. ‘The table, which comprises most of
the report, must be construed as a report on the collectionand not as repre-

senting, either in quality or quantity, the fauna of the region from which.

it came.

 In addition to the bottles there was a collection of slides of mounted
gpecimens, They contained a specimen of Polyphemus pediculus, which
was not found in the bottles and a large* species of Chydorus, apparently
pew but which iz not described at present, as I wish to see fresh
specimens.

The most striking features of the Lake 3t. Clair collection are: 1, the
abundance of Sida crystalline which oceurs in twenty-eight of the fifty-
two bottles; 2, the comstant presence of Bosmina longispine and the
absence of all other species of the genus; 3, the sbundance of Mono-
spilus tenuirosiris, which occursin more than one-third of the bottle, and
which was found in both sexes. I helieve that no other collector hes
reported such an abundance of this species. The mode of collecting is
prohably the cause of this plenty, rather than any peculiar distribution of
the species, Considering the shallow nature of the lake, it is surprising
that no moreforms of Liynceidese were captured. The number of species
iz'small and the number of individuals is still more seanty. It is also

strange that no representatives of the genera Ceriodaphnia, Simocephalus,.

and Seapholeberts, wero found.
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NOTES ON INDIVIDUAL SPECIES.

Daphnia pulewvar. pulicaria, This variety, established by Prof. Forbes
inelude transparent forms of D. pulex, is of wide distribution., It is found
in pools and in clear water as well, and the forms are hardly distinguish-
able. T have fonnd it alsoin cisterns and wells. Morphologically it 18 very
close to D). pulex but it is never yellow. In muddy waters it is sometimes
grayish and somewhat opaque, but in cclor grades into perfectly clear
forms, D). schoedleri is a very closely allied species if not identical.

D. kahlbergiensis Schldr, var. infexia, Forbes. This variety with smaller
-cregb than the {rue retrocurva was present in many bottles, It was, how-
-sver found to grade into refrocurva and very possibly is not a valid vari.
oty. The species is everywhere extraordinarily variable,

Acropreus leucocephalus Koch. This species varied a little from the
regular form. It approaches somewhat toward A. harpe Baird, but there
seemed no good reason for separating it as a distinct species or even vari-
ety. The same may be said of Camplocercus rectirostris. ’ .

Alona lineata Fischer. The species which I have thus described is evi-
-dently the same that others have called 4. intermedia. In terming it line-
.ata, I have followed Matile, whose figure of the post-abdomen exzactly
agrees with my specimens. These species of Afona need careful revision,
a8 indeed do all the larger genera of the Cladocera. .

Chydorus sphaericus O. F. M. This species was always present and ina
very small variety, probably that called €. minor Lillj. by Sars. I bave not

been able to find any constant distinetion between this and. the regular .-

Sphaericus except in size.

Monospilus fenuirestris Fischer. .

This species is evidently widely distribnted in the United States. It
has been found from localities as far separated as Isle Royale and REaat.
hampton, Mass., a distance of about 1,000 miles. The limicolous habit of
the animal renders it a rare form in any collection. It was, however,
unusually abundant in the Lake $t. Clair bottles and both sexes were
preén':mt.1 The male has not been described before and is therefors described
in detail, : :

Male.—Length, 0.35 mm.; height, 0.23 mm. The general shape is oval,
recalling that of an 4lone. The dorsal regions of the carapace is marked
by oval depressions as in the female. The cast shelizremain attached to the

animal, a8 manyas three having been geen in one case. The post-abdomen

is more slender then in the female and is armed by fine hairs only. The
teeth found in the female are wanting. The vas deferens terminates in a
projection in front of the caudal claws, somewhat.similar to that: seen in
Alona gutfata Sars. The first foot is armed with a stout hook, not dis-
#imilar to that found in most of the Lynceidee. The macula nigra is large
and triangular in form. There is no trace of the eye.

In another paper 1 called attention to the resemblance between
Mornospilus and dlona. The male shows this resemblance in & still more
striking way, Were it not for the absence of the eye it might easily be
taken for an -4lona, especially in small individuals where there are no
adherent old shells. 1t seemsa therefore very probable that we are right in
regarding Monogpilus as an Alona, sltered in structure for a limicolous
meode of life. ' :
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EXPLANATION OF THE TABLE OF SPECIES.

A cross (+4) following aspecific name indicates a specimen mounted on
a glass slide. Other epecimens were in alcohol.

O. 8. indicates that cast shells only were observed.

The columns in which the Roman numerals appear in the headings
show the Cladocera taken in the summer of 1898 in Lake St. Clair, Detroit
river and Lake Erie. The Roman numerals indicate the stations. The
words following the station number indicate the net used in meking
the haul. These nets are described in the report. The word plankton
following the station number indicates theuse of the vertical plankton net,
Of the haule not indicated by Roman numerals, those contained in the first
seven eolumns are from certain inland lakes of Michigan, the names of
wbich are given. They were made in July, 1891. Those in columns 8-18,

" inclusive, are from hauls made at the north end of Liake Michigan in April,

1893, at the localities indicated. In all these cases, an ordinary muslin
tow net wae used. The number of feet given in each column indicates the
depth at which the tow net was ran. When no number is given it was run
at the surface. :
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APPENDIX IIL

A PRELIMINARY REPORT ON THE WORMS (MOSTLY PARASITIO)
COLLECTED IN LAKE 8T. CLAIR, IN THE SUMMER OF 1893,

BY H. B. WARD, ASSOCIATE PROFESSOR OF 7ZOOLOGY, UNLVERSITY OF NEBRABKA.

In the work done on the fauna and flora of Lake Bt. Clair during the
summer of 1898, the group of Vermes was entrusted to the writer. The
following is submitted as & preliminary report on the ground covered, the
material obtained, and the results of this branch of the work so far as they
can be seen at this stage. : ‘

Excluding the Rotifera, which were siudied by another member of the
party, the Vermes are represented in_fresh water by three great classes:
the Plathelminthes (Flat-worms), Nemathelminthes (Round or Thread-
worms), and the Annelida { Sepgmented-worms). A synopsis of these classes
gives the following orders occurring in fresh water:

Turbellaria.

Plathelminthes *Trematoda (Flukes).
*(Cestoda (Tape-worms),
*Nematoda (Thread-worms).

Nemathelminthes < *Gordiacea ( Hair-snakes).

: *A canthocephala,

‘ Nemertini. *

Annelida { Oligochaeta (* Barth-worms™).

Hirndinea {Leeches).

The orders starred are found .exclusively or very largely as endo-para-
sites, and the importance for fish culturs of a full knowiedge of these forms
seemed to warrant the special attention which was paid to them; for it soon
became evident that the amount of materisl was too great for one worker,
go that the non-parasitic worms were collected only as occasion offered,
while the parasitic forms were made the subject of special study.

Wo speak of the non-parasitic forme first: Of the Turbellaria only one

T .
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vial with a dozen specimens was preserved, and these have been sent to
Dr. W. McM, Woodworth of Harvard for determination. The following
forms were found in the tow and entered in the blenks withort being
preserved: Mesostoma Hhrenbergit, Vorlex sp. Aug. 6; Planaria meacu-
lata Leidy, Sept. L.

The group of Nemertini, which is represented in the ocean by numer-
ous large worms great value as fish food, yields in fresh water only a
very fow small forms. One species about 3 to 5 mm. in length and 0.5
mm. in breadth, was found rarely on the plants collected from the shallow
water of Lake St, Clair. Of the fifteen so-called species of fresh water
Nemertini listed by various aunthors, hardly one can he recognized from
the data given, and probably all may be reduced {0 two or three.*
More accurate descriptions of these forms are necessary before any identi-
fication can be made. i

Of the Hirudinea twelve vials were put up and afterwards sent to
Prof. R. Blanchard of Paris for study. :

The Oligochaela were entrusted to Dr. G. Eisen of the California
Acedemy of Sciences who has mede the following preliminary report:

“The collection of Oligochaeta, contained in 17 vials, comprises about 8
or 9 species principally belonging to purely fresh water forms. There is
one specimen of & genus related to Thamnodrilus, and about & dozen
specimens of 2 new gonus belonging to the family of the Lumbriculider.
The collection contains besides two species of Stylaria, one of Bohemilla,
one related to Prisfing, one to Naidium, and one Chwlogaster. These
can only be properly determined, however, after digsection and sectioning.
Tt is safe to say that most of the species are new to science. All the
material ig in first-class order well preserved with a view to anatomical and
histological study. The ecollection was accompanied by many careful
field notes and four sheets of detail drawings. A complete report will be
made as soon as time permits.” '

My own attention was devoted particularly to'the parasitic worms, both
whils collecting. during the summer and in study then and since. In the
tow was found but one helminth, a form which challenged sttention the
first of our stay. It is a free swimming Cercorig, closely allied to C. mir-
abilis Braun, having a prominent tail terminating in two flat blades at right
angles to the main body. The Disfoma is enclosed within the tail of the
Cercaria which has then more or less the appearance of an anchor with
wide flukes. TFrom one to four of these were taken from both top and hot-
tom tow every day from Fuly 2V to August 5 when it suddenly ceased to
be found. Efforts to find the intermediate and primary host were alike
unsuccessful. This form differs considerably in size from those described
by R. R. Wright and M. Braun and is probably & new species.

In shore collecting and dredging among the rushes in shallow water,
immense numbers of (Fordius were obtained. They belong to not more
than two species. One specimen of Mermis was also found.

‘The bulk of the material collected consisted of fish parasites. Every
day the fish brought from the nets were examined, and the parasites found
were transferred to dishes of normal salt solution and provided with labels
containing full details a to the host and the organ inhabited. This part of
the work which I did personally at first was afterwards entrusted toD. ydell
who proved a most satisfactory assistant, and by whom the larger part of
the collecting was subsequently done. The results of this examination of
the fish were entered in a specisl blank which is here reproduced.

* Qpmpare Vaillant in the Zodlogischer Anzeiger, vol. xv, p. 135,

-
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No. . ___.
NOME o o o e e e e e m o
CSiRe. e Age
Localtty .. _____. e e
Emtmined By . o oo e e e 189. . .-
PARASITES FOUND.
Name. HNo. ' Organ Inhabited. Condition, Remarks.
Y
Notes:

Each of the parasites was then subject to superficial examination, notes of
evident peculiarities in shape or color made on the blank, and the worms
then preserved. For this purposs an aleoholic solution of corrosive subli-

. mate or picro-sulphuric acid was employed, followed by treatment in grades

of alcohol. Forms which eould be identified ai once were entered by name,
others referred to by number, and all were put up in vialsfor future study.
Those which were peculiar were studied at the time so far as possible, ‘and
notes and drawings kept for reference. .

The total emount of this matérial collected was Trematoda 59 vials,
Cestoda 43 vials, Nematoda 15 vials, Gordiacea 9 vials, Aecanthocephala
39 vials; in which one vial represents one order of parasites from one organ
of one host at one date, so that two species may be in one vial or two vials
may contain the same species collected on different deys or from different
hosts or organs of the sume host. The examination of the bottles has gone
far enough to show thet a fow of the forms represent new pgeners, many
are new species probably, and nearly all are new in this country or in these
hosts. When worked up the entire collection will form & valuable contri-
bution to American helminthology.

The parasites from each host were counted and the results emtered in
the blanks. © This was naturally laborious and demanded considerable time;
but it is believed that it will furnish important evidence on the frequence
of the parasites such as is lacking in previous lists which, so far as I know,

rarely contain information even as to the number of infected hosts among.

those examined. The subjoined table presents in concise form the results
of this study. From the list of hosts given it will be seen that nesrly or
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quite all the importent food fish of the lakes were examined. As it was
not possible at that time of year to obtain whitefish in Lake St. Clair, Pro-
fessor Reighard was kind enough to make a special trip to Belle Isle in
the fall when he examined ten of them and forwarded me the parasites
obtained. They came in good condition and add materially to the com-
pleteness of the collection, In addition to the fish, alarge number of fresh
water mollusks were examined as well as a few gulls and turtles from the
{immediate vicinity. The resulis of this examination are appended to the
table below. [t may be mentioned that some well known parasites were
not found, araong others the thread worm which infests the muscles of the
black hass; it does not seem to occur at this season in the bass from Laeke
St. Clair.

As might be expected, most of the parasites were found in some part of
the alimentary candl; not & few occur encysted in the liyer, and the body
cavity and air-bladder harbored occesional specimens. In one instance
{ Hiodon) the only parasites found were in the body cavity; they are prob-
ably new to sclence and are Tremufoda with the mouth and the single
gucker at the middle of the ventral surface, in this like the Gasterosfomide,
but differing from that family in numerous particulars, especially the
sexual orgaps and the ahsence of any moedifieation of the anterior end. The
structure of this form will be described in detail id another place,

Some interesting facts appear on examination of the table given. The

numher of hosts examined is in some cases too small for general statements

but such are only tentatively included in general statements, In consid-
ering the abundance of parasites it may be said that those fish, which con.-
tain less than ten parasites each may be regarded as practically free; these
are species 2, 5, 8, 9, 12, 13,14 (see note), 17,19, On the other hand those
containing more than one hundred are to be considered as badly infected.
Such are 4, 6 and 15, Of 18, only one spocimen was examined and the
number cannot stend as an average. Three specimens of 6 were examined;
two had sbout forty parasites each, the third contained 285 Acuntho-
cephala; bringing the average above the hundred limit, but the number
sxamined was evidently too small to warrant conclusions as to which was
the exceptional occurremee, and this form may be set aside for the
present. Of the others 4 and 15, Amia is not & food fish; the second, the

' gmall-mouth black bass, was, as the table shows, the most seriously
infected of any fish, -

It will be noticed in this connection that a comparison by number only
is somewhat misleading. Not only is thers a wide difference in volume,
and hence in effect on the host, between different species of the same
order, 88 e. g. one Disfoma collected measured 17 x1 mm., while the small-
ést was 1 x 0.2 mm., where the volume of the larger is more than 85 times
that of the smaller; but it is also evident that one adult Céstode of moder-
ate size is equal in volume to more than a hundred Distomaia. A com-
parison by number omits also the important factor of the size of the host,
and one can easily see that the 42 parasites of each sturgeon play a smaller
parh in its ecomomy than do the six of each perch or pumpkin-seed.
Having regard, then, to the size of the parasites and to the aize of the
hosts, the table gives a relative idea of the degree of infection.

Compering the parssites within one host it appears that the Cestodes are -

most important only in 19 and 20; the Acanthocephals are distinctly
most prominent in 6, 7, 15, and 16 while the Trematodes ruled in 4 and the
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Nematodes in 17. In the other cases the numher of parasites is either so
smal] as fo ‘be unimportant or so nearly evenly divided that no one group
could be called predominent.  Tremafodes slone were harbored by 10, 11,
13, Acanthocephala alone by 8 and 16. External parasites were rare, being
obtained only in one instance, from the gills of the whitefish.

In the food of the fish is to be found of course the key to the distribu.
tion and frequence of parasites, and comsiderable time was spent in the
study of this snbject. The only extensive articles on the food of the.
American fresh water fish are those of S. A, Forbes in the Bulletin of the
Illinois State Laboratory of Natural History, 1878-88. After collating
the results given there it was evident that there is variation enough in the
food of the same fish in different localities to influence materially the

'q]l;eahion at jssue. Some of the statements given there directly contradict
.o

servations made last summer at New Baltimore so that it will be neces-

- gary to await the result of study on the fish foods collected by our own

party.

All of the parasites found were obtained from organs which are removed
in cleaning the fish so that they are not directly dangerous to man. Any
influence must be indirect on the health.of the food or in reducing the
supply of the fish. As to the effect of the parasites on the host a few
words miany be said. In most cases the mumber is so smail that they could
not noticeably diminish the food supply of the host, especially in a season
of abundant nourishment like the summer; and it is also probable that the
irritation produced by.movements of the parasites is immaterial. In a fow
cases, however, this is not true, and the great number fonnd in Micro-
pterus dolomicw must be a serious draft on the organism. The
Acanthocephala, moreover, which are present here in such large numbers,
are especially dangerous since they collect in such masees as to obstruct
the alimentary canai and make their way out into the body cavity and up
into the liver, in both of which places they were found repeatedly. The
host would then be affected in more than one way and it may be seriously.
At any rate the subject deserves the fullest investigation since it is one of
the finest of our food fish which is threntened. ~I hope to be able to
1present further evidence on the influence of the parasites on the host at a

ater date. to- :
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8 Fish examined. Parasites fonnd.
o
8 . .
a = . o X ] :
k- o b1 5! 8
@® ) x . eg
1 Il . 1sgl & 2 gl dda | g
g Belentific name. . Common naine, &l ez = w2 j Bl £
& S|4 |[38 g | °g €538 €
! | s 18R 35 (o8] 88 182
& £1m BE & |25 B0 8% g
1| Acipenser rnbicondus Lo Suenr.. | Lake Sturgeen - . 2/ 01} 2 85 w0 a¢| 10
2 | Ambloplites rapestris (Raf.) ..... ] 2t 0] 2 83 11 8 L]
3| Ameinrns natalie 4 (L2 Sneur)..... 101 9 1 1 ]
4| Amincalva Lo oo o | 4| 0 4 [+3521 |a3469 | 13 71 32
5 | Apledinotas grunniene (Ra 2| 012 B 261 4 [} 0
§ | Catoetomns teres (Miteh.) . 5| 0| g 884 ol 7| %7 0
7| Coregonus clapeiformis (i Wi 010 283 5| 16] 228} 17
3| Cyprinas cacpio L. |l 210] 2 5 ol o 3100
9 | Esox locius L. ... -~ 3] 0| 3 24 81 8 g 1}
10 Jrlel1] !l w|lo] ol e
11 2] 4| 8] 82 52| @ L] o
12 ) 21 0] 2 12 81 4 0 0
18| Lepldostens osseus (L.} Gar Pike. .. 12 1 110 gl 0
14 | Lepomia gibhosus (L.)._ .. Prmpkin Beed. .. 4107 4]b2 6 b1 6 |b 11
15 | Micropterns dotomien. (F:acép.)._| Smallmonthed Black B: G 01 6 [c1489 e 273 | 20 | 1194 3
16 | Moxostoma aureolum (Le Swear). 20 2] 41 15 0| 154 Q
17 | Perca flaveacens {Miteh.} - 2L 0|28 155 23 1| k28
18 | Roceus chrysops (Bat) .. 1] 0] 1| 105 a1 | i1 0 L]
1% | Btizosiedion canadenss .
Smith) oo ieoo| BRngET L 31 0} 3 25 01|23 1
20 | Stizoatedion vitreum (Mitch,)___.| Wall Eye. _... 6l 0 6 227 0% | 180 1
Total number of species, 20.- Total nnmber of individuale....{ 95 | 7 [102
Totel number of species free from the %amsim at the head of theeoluwn. .. f .. .. 5| 6 7| 3
Total number of individnale free from tbe parasite at the head of thecolemn. | ____. 41 | 4b 44| 82
Also sxamined: ,
Merala migratoria (L.)... Robin ... _.._. (U § T1E90 40 0 1]
Larus philadelphia Ord Bonaparte's Gull.. 13 0186 28 111 1) L]
Chelydra secpenting (L.). Snapping Turtle 0t 2] h250° 0ol 0 0 [n250
k}hr{lsemtgs mairgﬁmt.a {Ap Mud Turtle___ 0| 1]i16) i1 0 0 [}
nodonta ovats Barnes
Uuio gracilis Lea... Muosgel. ... ni7 | 60 k .k

Names after Jordan, Mannal of the Vertebrates, fifth edition, 1300, .

i 'Rzafnilgxger of Distomata in one specimen was estimated nt 8,000; only one-third wee counted with o
result of 1,028,

b Also an indefinite number of eysts in the liver. )

‘e The total number is too small gince thexe was also.an unknown (large) number of B very emall Dis-
toma, of which only a few were preserved and included in the figures given.

d Intermediate batween A. natalie and A, nebulosus, having 23 rays in the anal fin.

e From gills of two specimens only. -

1 Distoma macronrnm Radolphi.

# Including 12 which cannet be easigned to any order at pregent.

h Estimated. .

1 Monostoma n, sp.
.k The foot was filled with encyated Cercariea which havanot been identified as yet. The number present
in each specimen, was almost incaleaiable.  Abont two-thirds of the mnasels wera infected.

*
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APPENDIX IV.

THE INSECTA AND ACARINA OP LAKE 8T. CLAIR. A PRELIMI-
NARY REPORT.

BY DR. R. H. WOLCOT'T, ANN ARBOR, MICH.

The insect life of Lake St. Clair, as shown. by the investigations carried
on during the summer, is exceedingly abundant and of & very varied
character, notwithstanding the fact that the larger number of individuals
obtained in the various tows and dredgings belonged fo a comparatively
smail number of common and widely diffused forms. Nearly every order
of the Insecta was represented in the collections, as well as three of
the families of Acafina or mifes. ) .
. The species of Insecta of which specimens were "preserved, are
distributed as follows:

Pseudo-neuroptera—Odonata. (Dragon-flies) ... - 11
Ephemeridae (May-flies) 6
Perlidae (Stoneflies). . .o _...—---- 1
Nouroptera—Phryganidae (Caddis-flies}. ... -cocooooromvoo-- 156
Hemiptera (Bugs) oo - SV |
Coleoptera (Beetles).____ - SR g B
Lepidoptera (Butterflies and Motha) 1+
Diptera (Flies) - - - oo oo oo mimm oo mmmnnm o 25

A total of 72 species represented by over 600 specimens, living either as
adults or during their immature stages-in the waters of the lake.
The single Lepidopterons larva collected was taken off the mouth of Salt

" Oreek, is a species of Hydrocampa, one of the Noctuidae or owlet-moths,

and probably fed on the water lilies, which abounded in the creek. The
Diptera were. largely of the families Culicidae and Chironomidae or
moequitos and gnats.

Tlcxle number ff gpecimens could have been materially inereased had the
object been tha formation of a full collection. But the desire being more
to study the life-habits of the various species, many opportunities to
obtain specimens were, sacrificed in the attempt to carry them through
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their transformations in the aquaria. This latter attem as

in s0 ?ar that _many valuable notes and drawings were sg:u;ads :.E?lcsssef; !

mena illustrating nearly the whole life-history of many species’ presegre'cin

ill‘lk(l:z r;%tla;t;lﬁcamqn of tthl:ils ]ma]l;eriiial has proceeded but slowly and ver3;
owing to the i j i
th(e)énazlli b feeding iR ﬁc of literature on the subject which renders
e Acaring, & single specimen of the cheese mite ]

. §gs taken in a surface tow, its oecurrence being, without dog%,%r;&li%%gﬁl)
I mg specimens of & species of horny mite (family Oribatidae) 'were found
in bottom snd surface towings in different parts of the lake. Of the
Hydrachnidae or water mites proper, a very large number were secured
doubfless more than have ever before been collected in this country the
gfoup being one which, so far as American forms are coneerned, have been
gnnc:ioiataggtlrelx neglected. The collection embraces 18 genera, 36 species,
un%e 359 :g.eclmena, of which probably 3 genera and a score of species are

he whole collection, therefore, includes 110 speci :

7 ! 0 € pecies and over 2,000
specimens, i i 't
Cl:)rlljehopgen;, (iza?lde a few pinned specimens of dragon-flies, aguatic

e distribution of these throughout the lake is ver i

- shallowness rendering it possible for many gpecies to live gnygvsnh‘;::l,thl:.i
suitable conditions other than depth of water exist. This faet together
Wﬂilll c.lﬁhe gradual slope of the shores precludes the establishment of any
get -defined faunal zones, and yet a general distinetion may be obeerved
1_e tween the littoral and pelagle faunas, the latter including those forms
dwmg in and over the growth of vegetation included in the Characetum, as

efined by Mr. Pieters in his report upon the flora of the lake, the littoral
spzcstl:la: be1|1:1hg flq&nd eftween this area and the shore line. ’

‘ ng the littoral forms may be mentioned the majority of the larv
;J)E the dragon-flies, most of the Hemiptera, the larger ﬁm )orf the ioleo;j
r]‘jaﬁous forms, many Dipters, and a fow phryganid and ephemerid -larvae

e pelagic fauns is characterized by an abundance of ephemerid and
phryganid species, a very fow colepterous and hemipterous forms, a great
number of Diptera, and the representatives of one genus of dra.g'on-ﬁies

Gfomphus, together with a few of the other dragon-fly larvee. Itis inter.

. ?sh{.tg to note the greater abundance of predatory or carnivorous forms
Inkt he littora! fauna. The water-mites were distributed everywhere in the
ake, except that a fow of the forms whose swimming powers are feeble
were only detected in the marshy tracts along the shore, '
. The great abundance of insect life throughout the lake, and especially
in the Characetum which carpets the boltom, end in which certain species

‘ fare exceedingly abundant, would seem to render it probable that insect
orms should constitute a considerable percentage of the animal food of
the tigh inhabiting the waters. And an exsmination of a number of fish
stomachs collected by the expedition bears out this probability, as in them
Eiﬁﬂ%?i?gge%naghlm&ense 1tmmber of Elaect larvee, especially of those

) ] aracetum over i joTi
bl appnently boon fseding, which & large majority of the figsh
All"the conditious of thelake, including the small depth of the water
the uniformity of its temperature throughout the year, and the abundancé
of vegetation, tend to favor the production and future continuance of this
great abundance of insect life and thus to furnish food for a correspond-
ingly great abundance of fish within the waters of the lake. '
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APPENDIX V.

SUGQESTIONS FOR AN EXPERIMENTAL METHOD OF DETERMINING
THE EFFICIENCY OF QUANTITATIVE NETS.

pY J. E. REIGHARD.

The cloth used for our vertical net ia the No. 20 bolting cloth manufac-
tured by Dufour & Co. The net wes constracted essentially like the one
used by Hensen and described by Apstein in Zacharias’ well known
«Thier-und Pflanzenwelt des siissen Wassers.”

The only eggential modification was in the bucket, and is gufficiently
clear from the illustration.

- Tt was my purpose L6 detormine the coefficient of the net by the use of
the table given by Hensen (87). For the purpose of secing whether the
cloth used in our net was the same &8 that used by Hensen, I undertook to
measure it.  Pieces of the cloth were placed under a compressor and the
image of 30 to 70 openings was projected onto cardboard by meens of an
Abbe camera. The openings wore then cut out of the cardboard end the
pieces thus obtained were weighed. By comparison of the weight thus
obtained with that of a piece of cardboard of known ares, ib was easy fo
determine the areas of the openings in the cloth. The method is very
accurate. Measurements made in this way resulted as follows:

Av,arsas of opening

in fractions of a
aguars centimetre.

1. On cloth as received from the dealer__.-.....-q--o---oon .00003596
2 On cloth wetted and then dried .- _.-----—-eoooonon-ooon .00002808
3. On cloth that had been used for 40 hauls of ameb ... 00002336
4. On cloth of net used in summer, 1898 . e 00002548

1 then asked Dr. H. B. Ward to meke some further measurements for me.
His first experiments on the net used in the summer of 1893 gave as the
_average area of the openings in square centimetres 00002687 and 00002235,
which vary but little from the meagurement given above for the same
cloth. The third messurement, however, gave ALl AYOIALE for the ares of each
opening of but 00001651 square centimetres, so different that he at once
. 8 : .




58 MICHIGAN FISH COMMISSION--BULLETIN NO. 4.

get about finding the cause of the variations. He observed on experiment-
ing that slight changes in the tension of the cloth, or in the pressure
exerted by the cover of the compressor in which the cloth was measured
produced immediate and considerable variations in the size of the open-,
ings. These results were instantly apparent if the changes were made
while the observer was watching the cloth, and showed in the measure-
ments as well.

It thus became evident that in order to compare two pisces of cloth they
must be measured under identical conditions of tension, pressure, moist-
ure, otc. Hensen (87} gives the average area of the openings in his No.
20 cloth as .000028387 of a square centimetre, bul he does not state the

. conditions under which the cloth was measured. Without a knowliedge of
those conditions any accurate comparison of our ecloth with his seemed
guite impossible. '

1, therefors, set to work to find some method by which I could measure
the coefficient of my met by direct oxperiments and finally hit upon the
following,.

T had constructed a model of our large plankton net on a scale of .3
linear. This was an accurate copy of the original net in every particular
and shounld therefore have the same coefficient. It was large enough so

¢

that the difference in the friction of the water at the various openings of it -

and the original net could be neglected.

A rectangular wooden tank about 2 metres high and 80 cm. on each side
was constructed. Three openings 35 by 45 centimetres were eut in one
side of this tank and three others at corresponding places on the opposite
side. 'These windows were filled with plate glass, The tank was filled
with water from a Pasteur filter and held about 622,000 c. c. of water, In
this water was placed 30 grams of Lobelic seeds. These seeds had been
previously cleaned of all impurities by decantation and had been boiled in
water, then dried and weighed. They were thus thoroughly freed from solu-
ble constituents aud were of constant weight when dry. The seeds were
well soaked in water before placing in the tank. They were found to be so
nearlg the specific gravity of the water that they remained in suspension
in it for a considerable time; they are further about the size of the small
Crustacea in the plankton. A long wooden paddle was prepared and to
. each mide of this were tacked six zinc pieces which were o bent as to stand
out at right angles to the surface of the paddle for a distance of six inches.
Py moving this paddle up and down in the water and by occasionally mov-
ing it sidewise it was found to be possible to keep the seeds uniformly dis-
tributed in the water of the tank. The distribution could be observed
through the windows in the sides of the tank. Thera were usually more
seeds near the bottom {han near the top, but the: horizontal distribution
was uniform. Each cubic centimetre of water in the tank then
contained on the average .0000471 grams of sced. ~While the
goeds were thus uniformly distributed, the model net was drawn
from the botiom of the tank to the surface of the water. It
hed an area of 100 square centimetres and traversed a distance of
160 - centimeters in ascending. 1t thus passed through s column of
water containing 160 by 100 or 16,000 cnbic centimetres. This column
would contain, therefore, 16,000 times .0000471 gram of seeds which is
.7536 gram. The seeds taken in the net were dried and weighed. If the
net had strained the whole column of water it should in the case assumed
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contain 7536 gram of seeds. It was found, however, to contain usually
4 to .5 gram. -Hence the efficiency of the net is expressed by =ifyy OT
the coefficient is expressed by :2#3%. The cord by which the net was raised
was provided with two buttons which could be so set as to open an
electric cireuit when the net started from the bottom and to close the cir-
ouit when the net reached the surface of the water. -The opening and
closing of the circuit were recorded on a revolving drum and at the same
time intervals of one-fifth of a second were marked upon the drum. There
was thus kept an accurate record of the time of ascent of the net.

The coefficients obtained in this way varied from 1.5 to 2. They were
found to be practically identical for any given veloeity if the experiments
were made on the same day. Slight clogging of the cloth, due to minute

. fragments of the seeds adhering to it, raised the’ coefficient considerably.

The cloth was then washed by rubbing between the hands with scap and
warm water. The result of the washing was to change the cloth vigibly so
5 to reduce the size of the openings in it and to meke the coefficient. rise
from 1.5 to 2.1.

The experiments were found to consume so much time. that I was com-
pelled to drop them. I believe the method to be accurate. It would be
necessary during the course of experiments with it to measure the cloth by
some method which would yield nniform results and such a method should
be devised.

-Having -thus failed, for lack of time, to satisfactorily determine the
coefficient of our net experimentally, I have assumed our cloth to be iden-
tical with that used by Hensen. I have no doubt that this asstimption is
correct, since the cloth is of the same number as Hensen’s {No. 20) and
does not agree at all with his No. 19. TFurthermore the average area of
the openinge as determined by the experiments noted above, is not far dif-

ferent from that given by him for No. 20 and very ualike that of No. 19in

his liat. On this assumption I had Mr. E. A. Lyman caleulate the coeffi-
cients of our net at the different velocities used by ue and give below the

. results.
Totat Total
Velocity om. Conffictent. | Orragtion = Velaeity cm. Coafficiant, | COITgEtion =
. x 8.4, | x 8.08,
5,557 4492 2.18 1161
43 3404 2 1529
EAL 27,81 2.12 17.13
PYT 25,87 510 188
¥ 235 08 16,81~
257 0.7 ¥ 1673
&4 29,53 205 1850
251 50,28 204 16.48
245 w004 .03 6,40
43 10,25 .08 1632
e 1015 199 16/08
233 1875 188 16.00
2,36 1626 1870 J6.00
294 1510 19 15.9%

These corrections I have made use of in calculating the volume of plank- -

ton per square metre of surface. Ti is quite possible that an average cor-
rection based on an average veloeity of 63 cm. per sec. would have answered
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equaily well. Indeed in two cases where racorded velocity waslow, 30 and
43 cm., the application of the correction resultedin an absurdity as pointed
out in the note appended to the schedule of hauls. - .

The hauls made through short distances yielded low velocities. At first
I was inclined to attribute this to the fact that the time interval read off
from the second hand of a watch would be likely to be overestimated, if
the interval were short (2 seconds or jess). The velocity would thus be
made to appear less than it really was. If this were the case the applica-
tion of the large correction demanded by low velocities would make the
results too greet for all the 1.5 metre henls, If this were true, it would
‘bo better to make an average correction for il hauls. On reflection, how-
aver, I decided that the net traveling a- short distance probably actnally
travels at a lower average velocity gince it must start slowly. I have there-
fore corrected the volumes taken in gll the hauls for the observed
-velocities except in the two cases aiready pointed out.
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