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REPORT OF THE BOARD OF FISH COMMISSIONERS.

To his Ewcellency, Epwiy B. WiNaxs,

Governor of the State of Michigan.
According to the provisions of law, the Michigan Board of Ifish Com-
missioners submits herewith its ninth biennial report of operations. This
report covers a period since the submission of the eighth report, which

closed with the fall of 1888, and includes all operations to October 1, 1890,

The work of ftwo years covered by this report has heeu in some respects-
the most important in the history of the board. With the large and improved
whitefish station at Detroit, Michigan now ranks first in the magnitude
and importance of its work in restocking the waters with important com-
mercial fish. With a capacity for hatching one hundred and sixty millions
of whitefish { Corregonus culpeiformis) annually and more than four times
this quantity of the pike perch (stizostedium) or wall-eyed pike, with such
other spring spawners as may be deemed desirable, it is one of the largest
establishments of its kind in the world. While Michigen ranks first in, the -
output of artificially propagated fry of the commereial fishes, she could do

.00 less without being open to the charge of gross negligence of her best

interests, With a coast line of fresh water lakes of more than two thousand
miles, her waters produce annually about three-fourths of the fish product
of the great lakes, while her multitnde of inland lakes and spring fed
streams abound with the trout, grayling and bass, which are the pride of

* the angler.

As an important food of the people, fish enter largely into the economy
of their daily life, and the maintenance of the supply or its increase cheap-
ens the price to all. ‘ .

The increasing demand for the food fish of our great lakes within the last
twenty years, has entirely revolutionized methods of fishing, and has
resulted in greatly improved appliances for the capture of fish, to meet the
demands of daily consumption.

For many years the fishing on the great lakes was prosecuted by fisher-
men with Mackinaw boats, with which they fished small gangs of gill nets, -
and their work fora long period was confined almost exclusively to gill net
fishing. The fishing industry as it is now conducted, however, with its im-

- proved methods, has been concentrated into fewer hands, and is controlled

by those possessing large capital. The nets have increased in number from
afew gangs of gill nets fished in a primitive manner, until our statistics
now show that one proprieter alone is fishing seventy-five miles of gill nets
and prosecutes his work, as is now quite commonly the case, with steam ‘craft.
The pound net which is a device of later growth, than the gill net is & much
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more effective and destructive method of capture than the gill net, and large

quantities of fish are now taken by this method of fishing. Fishing is now

conducted largely with steam vessels with which the nets are set and lifted,
and instead of the fisherman fishing only for home consnmption during cer-

tain seasons, they prosecute their fishing during the greater part of the year,

sending their product all over the country to every city of importance, from

the great lakes to the extreme south, east and west. -The supply thus taken,

over and above the needs of present consumption for home market, instead

of being salted and smoked as was formerly the custom, which largely

reduced its market value, is now either packed in ice in fish cars having a

capacity of about two tons, and sent to southern, eastern and western cities

for distribution, commanding a high price as fresh fish; or the fish are

frozen by the large dealers on the lakes gnd held in_ refrigerators to await
future orders. These fish are sold as fresh fish at a later period in the sea-
son at good prices. From the fishing business alone there results yearly a

large contribution to the material wealth of the State. Statistics now annu-
ally collected show that the value of the product of the commercial fisher-
ies of Michigan amounts to about $1,500,000, besides furnishing a means
of livelihood to a large numbér of our people. ,

To keep good this annual depletion by fishing, and to restore the catch
and waste of years, before the methods of artificial hatching and restocking
could begin to repair the loss, is the task to which we have set ourselves,
and one which it must require years to complete. i

The enlargement of the capacity of the trout station at Paris, Mecosta
county, since the last report, with present facilities to still further increase
the output, with some further minor additions from time to time, will
enable us to sustain good fishing in the streams already stocked by the
State, and enlarge our operations by stocking streams along the new lines
of railway which are constantly being built through the newer portions of
the State.

The importance of this work in contributing to the material progress of
+the State is scarcely appreciated by the public generally. Year by year the
numbers of people from other States who are attracted here by reason of
the sport with rod afforded to them by our waters, are increasing. The
“railroads have long recognized that a large number of this sport seeking
“element of our population are seeking desirable points for summer out-
tngs, and -watchful of their own interests, by liberal advertising they aze
seeking to divert as large a portion of this travel as possible over their
own lines of road. The summer pleasure seeker belongs to that portion of
the community which has money and spends it freely, and as a conse-

uence a large amount of money 1s left each summer by this class in our

tate. Beyond question it has been one of the most potent factors in -

developing that region of the State known as the Grand Traverse region;
and has also been instrumental in developing other portions of the1 State.
By a liberal stocking of suitable stresms with game fish, the State 13
pursuing & wise and judicious policy which cannot but result to the
material advantage of her people. ) .
In this connection, and showing the character of the inland work in
stocking the streams with brook trout, it may be stated that prior to the
organization of this board, trout were practically unknown in the streams

of the lower peniusula below the latitude of the Boardman river. Mr. -

Bela Hubbard in his valuable and interesting book ‘Memorials of Half a
Qentary” says, p. 265, “The moment the Straits of Mackinaw are crossed

i e M
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the brook trout is found in abundance in all the rills.of the upper penin-
sula. Some other reason exists for the absence of this fish from the lower
streams than the character of their waters, for all these, as well as the
interior lakes that exist so numercusly in Michigan, abound in the same
kind of fish as are found in the eastern states.” This is an extract from a
letter written in 1841, and is authentic as to the condition of things
existing at that period. :

These observations are fully substantiated by the recollection of many
of our older inhabitauts and sportsmen. It may be cited as an instance of,
this fact, and also as showing the changes in the fauna of our streams,
that twenty-five or thirty years since the Jordan, now one of our finest
trout streams, contained no other fish but the grayling, while uow a gray-
'linlg is seldom seen in these waters. .

t 1% a matter of common observation that at the present time fine trout
fishing is to be had in very many of the counties of the lower peninsula, and
these streams never knew the speckled trout until they were artifically.
introduced. Iiven in the extreme southern portions of the State, notice-
ably in the immediate vicinity of Kalamazoo and Battle Creek, the
streams now abound in trout, furnishing the finest sport, and giving a
wide-spread reputation to these localities for the size and quality of fish
taken there each year. .

Newaygo county has become a famous locality of resort for sportsmen.
Tts streams now abound with fine brook trout, which were never found
there before they were artificially stocked. This is also true of Oceans,
Lake, Mecosta, and many other counties of the State. It may be men-
tioned in passing, as an instance bearing upon the practical feature of the
question, that two years ago a fine hotel was erected at Hart in Oceana
county for the accommodation of sportsmen who sought the waters of this
locality in pursuit of its game fish.

As illustrative of the character of these streams, it may be said that
nesrly all the streams of the lower peninsula north of the Detroit, Grand
Haven & Milwaunkee Railway, teem with the natural food of the trout, the
<addis, shrimp, ete., and the growth of fish planted in these streams, by
reason of the abundance of 4his natural food, is marvelous and almost
beyond belief. Trout have often been. taken at the age of three years
welghing upwards of one and one-half pounds, and even as high as two
pounds.

It may be said that all streams in the lower peninsula lying south of
44°80’, now having brook trout, are streams to which the trout were not
indigenous, and the trout now found in them are the results solely of
artificial propagation and stocking

Some comprehension of the efforts made by this commission to stock
the inland waters, may be gathered from our statistics, which show that
trout were planted in the year 1888 in forty-six counties, in 1889 in forty-
eight counties, embracing three hundred and thirty-nine streams, and m
the year 1890 distributions were made in fifty-two counties, embracing
three hundred and ninety-eight streamns.

Favorable comment npon this work is being received constantly from all
portions of the State, and largely increased demands are being made upon
-our capacity each year for more fry.

Each year new lines of railway are opening up new territory with
streams which lie in the latitude most fayorable to the growth of the trout.
The policy of the board is, and has been, that all new waters favorable for
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stocking shall be planted as rapidly as possible. Although some of this
country is now a wilderness, these streams when stocked will become
favorably known as trout streams, and they will become important factors
in the development of the country and its settlement.

There is no good reason why every stream capable of gustaining these
fish should nof be cared for, and the near future should enable us to
largely contribute to'an end much to be desired: the extinclion of the
feeling so commonly held by the people of all communities under our form
of government, where the waters are held to be common property, that no
streams shall be preserved, but that all waters shall be open to the general
public for fishing. This can be accomplished by enlarging our work and
increasing the output of fry, so thet ultimately all waters shall be stocked
with fish and they shall be so plentiful that there will be no object in the
individual preserving any water. : i

Tt is our aim to fill all applications for fish as soon as possible after they
are received, Distributions of trout, whitefish and pike perch (wall-eyed
pike) are made in the spring, while the carp distributions are made during
the summer months. Measures have been taken by the board to determine
in passing upon applications whether they are for public or private waters.
1n all cases where the waters are ascertained to be private, applications are

refused, and the applicant is informed that the work in which we are

engaged is sustained by the public, for the public benefit, and that it is

sgainst public policy to stock private streams with public funds. We have

now and then found instances of imposition by applicants in_claiming

private waters to be -public, but as a rule it is safe to say that these

instences are infrequent. When an applicant has once been detected in

making 2 fraudulent application subsegnent applications by him are
, refused in each instance.

The usage of the board is to go over each application before the. distri-
butions are finally made, and to then determine whether the waters covered
by the applications on file are suitable for the fish asked for. After this is
determined the parties are notitied of all applications passed upon favorably

and are notified when they may expect the fish. They are also directed to .

meet them promptly on time, and if for any reason parties fail to meet the
fish at the appointed time and place, the fish are not left at the station to
which they are consigned, but are taken on by the car and put into some
other suitable stream.

VALUE OF FISHING INDUSTRIES,

In the year 1883 the legislature passed an act making it the duty of all
fishermen on the great lakes or Detroit river, fo report annually on or -

before the twenty-fifth day of November in each year to this board, the

numiber-of pounds of fish taken during the year, together with the average

price per pound received for the same,

The entire lack of data of any authentic value, as to the quantities or
smount of commercial fish taken in this State, had long been apparent to.
this board; and the necessity that such information should be hiad as a basis
for determining the value of our fisheries, and whether in the future we
were losing, gaining, or holding our ground in the work of artificial restock-
ing was quite apparent. No provision was made under the act for the

defermination of the correctness of the reports received under the provisions.

of the law. The reports were received whether they were correct or not.

e
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The whole matter of the accuracy of the report was left to the judgment of
‘the fishermen, and the question of whether they would report or not was
Jeft to their inclination. No appropriation was made and placed at the
disposal of this board, wherewith an agent could-be sent into the field to
sscertain whether all fishermen had reported as required by ihe act. The
data which was sent in voluntarily was found to be very meagre. Indica-
tions were sufficient to show that the reports would be of little valne, unless
means were taken to personally canvass the territory in which fishing waa
done to ascertain as nearly as might be the facts and verify the reports.
Tt was therefore thought best by the commission o seud into the field some
person with sufficient tact and address to secure the desired imformation.
The reports for the first year showed that some such course was necessary
consequently Mr. Lyman Brant was sent into the field soon affter the pas-
sage of the act, and as a result of his labors, reports were obtained from
432 fishermen.

This work has sinee been followed up from year to year with varying
success, and while the returns are believed to be imperfect, in some degree
the data received gives sufficientfinformation on which to base a reasonable
caleulation of the amount and value of fish taken annually. .

Considerable trouble arises, at times from the reluctance of individuals to
furnish the information required by this act. Many fishermen are suspicous
that it is a covert attempt to obtain information for the purposes of taxation.
others think itis an attempt to secure information upon which complaint
may be based for illegal methods of fishing, and there are still others who
refuse on the ground thet it is an unwarrantable interference with their
private affairs, and that any report they may make, providing it shall show
& successful catch, will result in bringing other fishermen to their grounds
to interfere with their business.

No attempt has been made by us to-enforce the provisions of the law by
fining the delinquents, for the reason that it has been hoped they might,
after o time, comply with the provisions of the act. Tt has been a matter
of doubt with us witether an example might not be beneficial. The State
is unquestionably entitled to the reports provided for in this act, and the
information thu$ derived might be made of much value in future cornpar-
isons aa above suggested. The State is making every effort in its power to
reatore exhausted waters, and to sustain fishing in localities where fishing
is now being prosecuted, and it has the right to insist upon a full compli-
ance with such reasonable objects as are expressed in this act.

The commission after the passage of the law, prepared a blank report
which is annually sent to the fishermen of the lakes, which has embodied
in it the information asked for by the act, together with such additional
information as the board consider of statistical value. The form of the
report is as follows:

This blank must be filled out and sent to MropigAN Fism ComzsaroN, Detroit, Mich,

STATE BOARD OF FISH COMMISSIONERS.

REPORT TO SUPERINTENDENT.OF FISHERIES,

In accordance with act 141, laws of 1853,

Aot 141, Laws or 1833, or MIoEIGAN.—3oction 4. Al persons having o residence in this State, ongaged
in fishing ua a basiness, for a whole or ony portion of a year, in any of the great lakes or Detroit river,
ghall. on or befora the twonty-filth doy of Novemnber of each yoar, roport to the Buperintendont of Fish-
eries, af Detroit, the amount in pounds of all the food figh conght by them during the year, together with
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:]égt?;gi%a rice per pound. Any person neglecting or refusing to make the zeport provided for in this
peace in the Btate of Michigan. [This act to take immedinte oFect. Approved June 2, 1888.]

Name of fishery owner or operator..._.__.....___.______ Location of fishing stntion
P, 0. address '

Specles of fisn |A¥erage | Total | Average Length in
welght.[number | price per Size of | pom
caught, of Bsh. | of lbs, | pound, f:;chl?n:.%ﬁf mesh, ks,
Whitefish..___[.. No. of gil
Mish.. -ofgillnetsused. ... _|___... ____

%a.ke_ Trout. .. - No. of pound nets used._..
Ster:rmg .| No.ofseinsused. ..

turgeon, No. of fyke nets used .

No. of other nets used

ass _.__ o
Al otherkind) 7 T 1) T IITTT I T e i : =
Caviare...___.|.. |l ||l - -
Nnmber of men employed. _.___________. Kind and namber of boataused.._______._______._________.
Remarks as to senson—favorable or unfavorable; as to weather and catch:
Bignatwre. ... ...

The value of the commerecial fish taken in this State, in the year 1888

-and reported to this board, by 102 firms, engaged in the business, was as
follows: ‘ '

Pounds.

947719
B1,752

7,256,226

Totn] value at wholesals cost.
Total value at market price. . _ 17T T e

The following nets were in use:

Ponundnets. ... _______..

Gl meks..._ 2T o

Beines . S0

Fykes 53

The following boats were used .

Bteamers_______

Bail boats. ... I 11T e e e e i

Potnd boats. . ; gé
(- S e e e e e e e e m e eoemm e - BB

Total number of men employed, four hundred and seventy.
. The value of the commerecial fish taken and reported according to law,
in the season of 1889, to the Fish Commission by 146 firms, was as follows:

804,091
, 936,263
0,459,865
-*
Caviare. ... ... . 13,419
Total vilue at wholesale cost, $271 65; 0L
-$271

Totel value at market price. ... ... 777" LTI 2. 756,789 20
...................... X

) a/l, upon conviction theroof, pay a fine of ien dollars and costs of suit, to :
Bnperintendent of Fisheries, or any one of the Fish Cornmigsion, in an nction béftomi;;cggsﬂtﬁ?:g }:’g g]]:g
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The following nets were in use:
Pound nets. ! 1,162
Gill fiets 952
14
78
29
163
94
tkiffs. .. e e e e mnm 52

Total number of men employed, six hundred and seven.
LEGISLATION,

During the session of the legislature of 1889, the commmissioners
visited Lansing frequently, for the purpose of explaining their estimates
to the legislature, and twice, at the invitation of the Fisheries Codmmittees
of the Senate and House of representatives, who desired their advice on
bills pending, affecting the regnlations regarding the nets.

Beveral changes were made in the laws. Some of these, if not the
greater part, related to the regulation of fishing in the inland waters, and
it was desirable in most cases that bills should pass. Other bills relating
to the great lake fisheries should not have passed, their enactment was
against the advice of this board, and their final passage resulted in the
repeal of certain laws which were very wholesome if properly enforced.

The law regulating the close season for grayling was changed, to make
the season uniform with the close season for brook trout. We would
recommend that the law as it now stands be repealed and that an act be
passed at this session making the close season for grayling commence
October 1 and expire June 1 of each year, leaving the law ag it form-
erly stood. , o

All laws providing for close seasons, are passed with the object of pro-
tecting fish during the spawning season, and for a short time prior and
subsequent thereto. Trout begin to spawn variably with latitude from
Sept. 1 to 25 and are through by the last of December, or the first of
January. The grayling spawns during February, March and April.

There is therefore, no reason why the close season should begin with
the grayling earlier than Oetober 1, and we would recommend that the
law as 1t now stands be changed as here suggested.

Complaints are numerous from fishermen, as will be seen by the report
of the statistical agents herewith submitted, of the fouling of waters by
mill owners with sawdust and refngse. Great injury arises to the fishing
industries of the State from this cause; perhaps greater than from any other
one cause reported. A much better enforcment of the laws in this regard
should be had than has heretofore obtained. This law is quite frequently
ignored, and the violations arise from various causes. The principal rea-
gon is a desire on the part of mill owners to save themselves the expense of
the erection of sawdust burners. One locality in this State may be men-
tioned, where the mill proprieters have contributed as much, if not more
to the destruction of the whitefish spawning beds than any other one local-
ity that can be instanced. For years it has been the custom of these par-
ties to allow the sawdust and refuse of their mills, in the shape of edgings
and slabs, to run into the lake from their mills. This refuse has floated
for miles upon the water, and has settled on the spawning beds, thus.
driving the fish from the spawning grounds forever. In many instances
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nets have been seriously injured by the slabs and edgings, resulting in
gerious loss to fishermen. It may be further instanced, as an evidence of
the short sightedness of this firm’s policy that the refuse sawdust thus
flowing into the lake has.created bars in front of its own docks, necessitat-
ing the continned employment of a dredge to remove the bars thus formed,
to furnish opportunity for vessels to reach their own. docks for loading.
Not only-is this true of their own property, but the docks of another com-
Pany, some distance removed from these mills, but fronting on the lake, are
:also subject to the same nuisance. The company creating this nuisance
has voluntarily, and for the purpose of not being interfered with in their
dumping operations, kept the slips of their neighbor. dredged to allow ves-
sels access to their dock.

Attention should be given to these complaints by the legislature at its
coming session, and steps should be taken by legislative enactment, to give
the Game and Fish Warden an opportunity for a better and more efficient
enforcement of the law than is at his command under existing acts.

In our jndgment the present act providing for the appointment of deputy
wardens should be radically changed. By the Present system of appoint-
went, boards of SUpervisors may or may not appoint a warden, as they
choose. It is also within their province to fix the compensation of the
warden and heis paid for his services out of the county treasury. The
-compensation is often fixed at too low a rate, and the term of service is too
short to command the services of a good man. It is quite offen the case
that no allowance is made by the board for a wardenat all, and thus no
enforcement of a just law is had for the connty. - The principal difficulty
which renders‘ the law as it now stands practically of no value, is the diffi-
culty of securing from the neighborhood where the offense is committed, a
warden who dares or cares, for his own ood, to make complaint against

‘his neighbors, or to assume the distastefal role of an informer. As an'

illustration: the company just referred to owns the town whers its mill 18
located, and no one could be secured at this point who would care to make
‘tronble for himself in attempting to secure an enforcement of the law
against this corporation. :

By a law which would authorize the warden to appoint say three or five
-deputy wardens, whose jurisdiction should extend over the state without
reference to particular locality, and who, at the direction of their superior,
might be sent to any locality, this difficulty would be overcome and the
laws would be euforced uniformly in all localities. The salaries and
expenses of these wardens should be borne by the State,

REPORTS OF STATISTICAL AGENTS,

..On August 28, 1889. My, Mussey, the Secretary of the board, was
directed to go to Alpena to investigate dispatches received from that point

which appeared in the Detroit daily papers, and verify the truth of the
jpublished reports that a large catch of whitefish had been made at that ,

point.
His report is as follows:

. As directed by the Pre§ident of the board, I left Detroit on the 98th of
August for Alpena to verify the truth regarding certain newspaper reports,
showing that large quantities of whitefish were being or had beeu caught in
the vicinity of Alpena. .
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Arriving at Alpena on the morning of the 29th I at once secured an
interview with Mr. T Harrington, a fish dealer of this place, who had suc-
ceeded to the retail business of the Alpena Fish Co.” He informed me
there was no truth in the report of a large catch of whitefish at this point.
He also said that very few fish were being caught, barely enough for the
Alpena market, in fact so few that none whatever could be shipped,

I endeavored to see Mr. Caspar Alpern, the president of the Alpena Fish
Co., whom the newspapers Liad reported had taken the large catch of
whitefish. I could not secure an interview with him, as he was confined
to his bed with an _injury received a few days before. I did, however, see
his foreman, Mr. William Paxton. He informed me they weve gotting no
fish at Alpena or Thunder Bay of any amount. He said that about the
first of August there had been one lift made of 1,200 pounds and a day

‘or two subsequently another of 1,300 pounds, but that since that time the

catch had been so light that none could be shipped. He. thinks the fish
caught were of small size, béing about one pound in weight, and that they
wete planted fish. He said further that no results could be expected from
the planting of whitefish in Thunder Bay near Alpena while the water con- )
‘tained so much sawdust. He reported the cateh no befter, if it was as
good as last year. e said that the Alpena Fish Co. receive nll the fish
caught in the vicinity of Alpena.

1 visited Captain Dervin, who is manager of a fishing tug at this place,
who corroborated Paxton’s statement in every particular.

An interview with Morris Alpern, a son of the president of the Alpena
Fish Co., confirmed the report that I had received from the others inter-
viewed. All these parties believe the fish caught were planted fish.

I afterwards visited Mr. Henry Bolton, a general wholesale and retail
dealer in _merchandise, and the most prominent sportsman in Alpena
county. IHe is a gentleman who is particularly interested in game fish,
and has interested himself in the stocking of streams in this locality. = He
informed me that he had recently canght in the Qasineke river two brook
trout, one of which weighed one and one quarter pounds, and the other
one pound and three ounces, and one from a creek on section 16, inside
the city limits of Alpena, which weighed one pound. He further stated
that all these fish were the results of the plant of 1886. In company
with him I visited Norwegian creek and a small pond on the same creek,
distant about four miles from Alpena, which was planted with brook trout
three years ago. One was taken by ns at this visit measuring ten inches
in length., This was a genuine brook trout, and furnishes satisfactory
evidence that the streams of this vicinity are adapted to the growth of the
brook trout, :

Respectfully,
Georar D. Mussky.

In January, 1890, Mr. S. C. Palmer, was employed to visit the American
shore of Liake Erie, for the purpose of securing detailed information regard-
ing the catch of the preceding seagon, and to ascertain from the fishermen
their opinion of the results of the stocking of these waters. The occasion
for this trip was the plienomenally large catch of whitefish taken in Lake
Erie in the fall of 1888. The catch of whitefish at that time was a matter
of comment among the fishermen all over the lakes, and one of the most
-extensive fishermen in Detroit renewed fishing operations in Lake Erie,
which he had abandoned some years before. His seasons business.on Lake

2
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-Erie in the fall o.f:1888_ proved very profitable. The agents’ canvass included -

every point where fishing of any importance is done on this lake, and isa

. fair index of the opinions of fishermen in these waters. His report is as
follows: :

To HErscHEL WHITAKER, Bsq., Pres’t Michigan TIish Commission:

Sim—Agreeably to your instructions, and as your special agent to collect
statistics for the information of the Board of Fish Commissioners as to the
condition of the fisheries along the south shore of Leke Brie, I left Detroit
‘on the 6th day of January, arriving at Buffalo, N. Y. at 9 o’clock p. m. of
‘the same day. The following were the dealers in fish at Buffalo whom I
“interviewed: ‘ L _
~ Mz E. J. Trible was sick in' bed and could not. be seen. His foreman
‘says the fishing has been very light this year, although trout fishing off the
reefs at Dunkirk is better than ever before. They are still fishing there, &
thing unknown before af this time of the year. Mr. Trible is a gill net
fisherman and wholesale dealer.

‘Walter J. Robins, vice-president and manager of the Buffalo Fish Co.,
says: The whitefishing this year has been lighter than last year, but it is
hot becanse whitefish are getting scarce, but because ab the time of the
whitefish Tun the lake was disturbed ab the bottom. Thet is, it was owing
‘more to other circumstances than to a falling off in the supply of fish.
However, there were plenty caught. He says: “I came here about six years
ago. At that time the Buffallo dealers were selling whitefish at ten cents
a pound and there were not enough for the demand. The next year the
fisheries on Lake Manitoba and Lake ‘Winnipeg were being fished and the
fish were sent here. For the first two years the fish were caught late 1n
the £all and sent down by the car load. Since that time two or three
parties bave put up extensive freezers. Lastfall there were stored not less
than 150,000 tons of whit8fish in the freezers at Manitoba ready for ship-
ment to the United States markets. This_has reduced the price so we are
selling whitefish at eight cents a pound that would otherwise be sold for
ten. It has made a glut in the market. .

«T am most decidedly in favor of artificial propagation of fish. It has
proved a success beyond 2 doubt. I know that fish fry have been put in
the lako here and caught out again. The fish commissioners are doing a
good work, and the people of the different States should give them all
support.” '

Iﬁfr. Sweet, of Sweet, Smith & Co., thinks there have been as many
whitefish caught in the aggregate at Dunkirk as in previous years, but
there have been more fishermen, so each boat has had less in count. He
says: The catch would have been much larger, but at the season of white-
fishing the lake was foul. Cannot tell in pounds. the exact number of
whitefish caught, but estimates the falling off as about one-fourth from
last year's catch. Had a little better price for fish than before. The State
ghould turn its attention to propagating pike rather than whitefish. The
herring will take care of themeelves. No pound nets are used about

Dunkirk. ' _

Sweet, Smith & Co. are fishermen and dealers in fish. They fish with
tugs and gill nets off Dunkirk, above and below, They have three tugs.
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: Erie, January 8.

Saw B. D. Carter. He is the most extensive gill net fisherman heve.
He has six tugs and uses more than 3,000 pounds of twine. He is in
sympathy with artificial propagation; says it has shown itself a success;
says the catch of all species of fish fell off this year about one-fourth, as
compared with last year.

T.ewis Strader, an extensive fisherman, is one of the Pennsylvania Board
of Tish Commissioners. He says: “The first of the season we had the
greatest catch of whitefish ever known, but it fell off after that, probably
From the disturbed condition of the lake. A short time after the com-
mencement of whitefishing the lake was very roily. Two yecars ago we
had a great catch of sturgeon in pound nets. Last year we had none; no
sturgeon were caught. have twenty-eight pound nets. I believe thé
commissions have kept up the supply of whitefish which would otherwise
have been depleted. They are now fishing for trout oft the reefs, a thing
unknow before in the month of January.” -

Cleveland, Ohio, January 8.

I saw Mr. Munson, of Munson & Co., fishermen and dealers. He says
the fishing has been very light here this fall. The spring fishing was very
good. The fall off was one-half from last year. It was in my opinion
owing to the unfavorable winds at the time of the catch.

Messrs. Munson & Co. use both gill and pound nets, but use no gill nets
for whitefishing, '

He says: “We are decidely and heartily in favor of artificial propaga-
tion. (ill net fishing is something new here. Six years ago there was
only one tug here, now there are six or eight. This firm fishes with pound
nets principally at the Rocky river.” He attributes the decrease in the
catch of fish to unfavorable winds and currents, because in the spring
when the winds were favorable the catch was fully up to the average.

Sandusky, Ohto, June 9.

Saw Mr. J. A, Hosmer, of the firm of J. A. Hosmer & Co., dealers in
fresh, frozen and salt fish, Railroad St. between Columbia and Jackson.
He is enthusiastic in the matter of artificial propagation, and says it has
proved itself a grand success. Says the falling off in the cateh of white-
fish was due to the unfavorable winds and currents at the time.’ :

Interviewed Mr. H. C. Post, of the firm of H. C. Post & Co.. They are
the most extensive fishermen and dealers at Sandusky; doing as much or
perhaps more business than all the ‘other dealers combined. They have
operated here mnearly twenty-five years. They have the fish from 150
pounds, handling fish for thirty miles along the Canadian shore and
forty miles along the American, besides at the Islands. They have two
steamboats running to the Canadian shore. TLast year, they had 600 tons
of frozen fish, sixty tons of which were whitefish, Owing to their increased
facilities they have handled more fish this year than ever before; all kinds,
including whitefish. They now have eighteen tons of frozen whitefish.
Says the catch of whitefish was not so large this year as heretofore, but
that is due partially to the fact that the gill nets keep ahead of the schools,
and get them before they get here, and partially to adverse winds and
currents.
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Mr. Post holds up both hands in favor of artifieial propagation, he says
the supply of whitefish in the lake was practically I?axl?augsted until ﬁze
years after the commission put their first fish fry in the lake, when the
cateh became good again, and it is nonsense to suppose the increase was
due to natural causes or to a miracle performed at just that period—at just
exactly the time when the work of the commission would show itself. No,
he 5ays3 lot us give credit to whom eredit is due; to the fish commissioners
of the States and o no others. Why should not artificial propagation be a
success? You hatch the fish in houses, and care for them until they can
take care of themselves. Why should'not a greater proportion of fry live
than if hatched in the beds naturally and left to run the gauntlet of their
enemies the suckers, sturgeon and other species of fish that feed on fish
.:Tpa'wlnz By allli means 1.9:3; ]t{he vg;)rk th artificial propagation go on. Our

egislators make no mistake when they appropriate the people’s mone
to keep up the supply of fish in our greag 1a.]Ii)£s. P peop d

. . Toledo, Ohio, Jan. 10.

alled on Wm. St. John, of Wm, St John & Son. He says: The catch
-of whitefish has fallen off one-half from last year but it is gwing entirely
to local causes. Uses pound nets only. They operated fifty nets last year
but this year have-ouly six. -Whitefish have averaged about 2} pounds.

~ There are now three firms doing business where there used to be only one.

I interviewed Mr. Alexander 8t John of the “Lake Erie Iisheries.”
He says: “The catch of whitefish this season has fallen off one-half from
last year's catch. Last season’s catch was enormous. This year we had
abont twenty tons of whitefish. The herring eatch was in the neighbor-
hood of one hundred tons; perhaps eighty tons would be a fair estimate.
We use no gill nets. We run pound nets; fifty nets this year. Last
fall we made some money, this fall nobody made any; what money was
made was made in the spring. 'We handle more fish here than are handled
in any part of the globe. There were twelve hundred tons of frozen fish
here last year, and eight hundred tons of fish were salted. The year
before there was from ten to twelve hundred tons.” Believes that artifi-
cial propagation should be continued.

J. N. Dewey & Co. fishermen and dealers in fish, say the catch of fish,
especially whitefish, was lighter than last year. Jast year we had more
than ever before. The fall off in the catch was due entirely to the tem-
perature; at least it had munch to do with it. If we have the wind north-
west, we do not catch as many as we do with the wind south-west. The
currents were also more unfavorable. We caich in Ohio waters and Michi-
gan waters. We have this gear 76 tons of whitefish; 500 tons herring, 80 tons
No. 1 pickerel, 100 tons No. 2 pickerel; 1,600 sturgeon by count and 100
soft perch. We get fish from 100 pound nets. ‘Thinks that but for arti-
ficial propagation the whitefishing would be virtually run out before now.
Believes the commission are doing a great work. ‘

Following the return of the statistical agent from Lake Erie and the
submission of his report, he was sent to visit the Lake Huron coast, from
Port Huron to Caseville on Saginaw Bay. His instructions were some-
what enlarged as to the scope of inquiry to be made.

In planting whitefish fry it is desirable that they should be placed, when
possible, on the natural spawning beds of these fish. The ageni was accord-
ingly instructed to ascertain as nearly as possible at each place the locality
of spawning grounds, for future gnidance in making distributions of fry.
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He was also directed to make particular inquiry as to the former pres-
ence of whitefish on this shore, the magnitude of the industry there as it
once existed, and on what scale present fishing is being done. He wag
further directed to elicit such other information relating to the subject,
as might seem to him to be of value. His report may be prefaced with the
general statement, that this portion of the coast has been but little fished
for the past few years, although some years since profitable fishing was
conducted all along this shore. Attempts have been made for several
years to reach this coast with whitefish plants, but the Pt. Huron & North-
Wwestern R. R. steadily refused to transport fry and men and no plants were’
made there. Since the acquirement of this line by the I'. & P. M. Ry,
however, its liberal and progressive managers have extended every facility
40 this board to reach this shore, and we shall now make annual plants
here as referred to in another part of this report.
The report of the statistical agent on this coast here follows: —

To HugscEEL WHITAKER, Pres. Mich, Fish Commission.

Srr-—In accordance with your instructions, and as your special agent to-
collect statistics as to the condition of the fisheries along the south-west
ghore of Lake Huron and the eastern shore of Saginaw bay, I beg leave to
gubmit the following report:

T loft Detroit Monday, February 3, arriving at Port Hunron on the same
evening. At Port Huron I saw Mr. Lang of the firm of Lang & Craig, who
are the only fishermen here fishing on the American shore. He said: “We
have fished here only two years but have dealt largely in fish for many
years. People do not know where the whitefish spawning beds here are,
it is only conjecture. In fact there is no whitefishing here. We never
catch a hundredspounds a year. The only places where whitefish are

. caught at all now, are at Port Crescent and off Forester, and not very many

there. If the commission wants pickerel eggs we will furnish them what
we have. They can start about the 14th of May. Stony Point is a good.
place to plant whitefish in my opinion.

“The I'ibre Works ou Black river are killing more fish than all the com-
missions can make by artificial propagation. They let their acids into the
river and poison the water and kill the fish by the thousand, and the stench
from the water is simply intolerable; so much so that the authorities of the
city have talked of having the works indicted as a nuisance. I think the
commission ought to do something about it if it is possible.” Captain
Moffat also told me the acids in the water were so strong that they
destroyed the paint on his boats, so he had to paint them below the water
line several times last summer because of it.

Fort Gratiof, Feb. 4.

Rantz R. Holland and Joseph Miller are the fishermen at Fort (ratiot.

Joseph Miller was not at home. I saw his son John. He said: “We
have fished here, off and on, for the last ten years. We use pound nets;
have three this year. The fishing has decreased steadily for the last few
years. This year the catch has fallen off abont one-third from last.
sonson’s. T think 200 pounds of whitefish would exceed in amount the
gemson’s cateh at this fishery.” Mr. Miller promised that his father would
malee his report at once. liyleﬂ: a blank for the purpose.

Rantz R. Holland was not at home when I was there. 1 saw Mr. Hall
who has fished for him for the last five years. He said: *“We use pound
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nets altogether. Ilave five nets and one seine. Fishing generally has been
full as good as usual, except the sturgeon fishing has fallen off. As
to whitefish we do not actually get enough for our table; do not think we
have canght one hundred pounds all told this season. Of sturgeon we
have averaged a ton 2 day. Pickerel have been an average catch. The
mills and their refuse are a thing of the past along this shore.

I do not think the whitefish spawn here at all, nor nearer here than
Saginaw Bay. I would not deliver a whitefish to plant within ten miles of
this river. Ome reason is that the current is so strong it would carry the

_ fish back in the river. A logwill drift at the rate of two and a half miles an
hour and we are four miles from the river. I think thecurrent here is too
strong for those little fish. There is a solid sheet of moss here and I would
.20 far enough away to get clear of that.” :

In the evening I saw Mr. Holland. He said his father and he ha
fished in this vicinity for the last forty years. Said esseutially the same
thing as to the best place for planting of whitefish as Mr. Hall; that is
‘that whitefish ought not to be put in the lake within ten miles of Port
Huron light. He said that 12 or 14 miles out there was clear water and
clear bottom, and plenty of moss which he thinks the young whitefish feed
upon. Last year, the State Commission planted some here—about ten
miles out—which will be heard from some time probably, and it is the
first time a plant of figsh has ever been made that will benefit us at all
The fishing is nothing compared with what it was when my father and I
fished here years ago. It has fallen off somewhat from the laat year even.
I use five inch mesh: cribs are two and one-half. .

Mr. Holland procured the tug to do the planting last year, and will this

_ year if the commission desire him to doso. Does not think he could get one
for less price than Capt. Moffat gave me. His fishery and Mr. Miller's are

situated three miles from Ft Gratiot up the lake.

In negotiating for a tug to deliver the plant, I saw all the tug owners and
agents. Fdward Linn will not do the work for less than $50.00 a day.
Captain Moffat will work for $5.00 an hour. Capt. Oscar Henkestt, boards
at the Elliot House, at Port Huron; he will work for the commission for
$25.00 a day if he is at Port Huron at the time. Must write him at the
Elliot House a day or two before you need him; possibly he will be at Sand
Beach at that time, . :

Messrs, Selkirk & Co., large dealers in fish are not fishing except in Can-
adian waters this year. Next year they expect to give a report of them-
selves they will put in ten or twelve nets another season. If the commis-
sion’s whitefish fry are delivered when their tug is at Port Huron, they
will earry them out free of cost. But about three or four weeks from now
they will not be here. '

Lexington, February 5, 1890.
I saw Mr. Andrew Monros, the only fisherman at this place. He hag

two pound nets and two strings of gill nets. Has fished here for thirteen -

years. Runs seventy-five gill nets. He says the fishing is not to be com-
pared with what it was when he first commenced fishing. Thinks the
reason principaily is that they have been caught out, but another is that
the fish migrate. They are here this year and some other place next season.
Doesn’t think the mills throwing their refuse into the water makes much
difference with the catch. To the question, should there be a close seasomn,
he said: Yes, if the fall fishing couc%d be stopped for fonr or five years it
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would make a difierence with the catch, but there is no use expecting any-
thing of that kind. Wbe talked it all over in Detroit four yvears ago and it
did not amount to any thing. A few of us would be willing to stop fishing
8 few years, but the most of the fishermen would not be willing and I don’t
think such a law- could be enforced. I don’t think the whitefish spawn
this side of Saginaw bay. There is no shelter for them from the current.

Mr. Munroe introduced me to James S, Hunter, of the firm of Hunter Bros.
fisherman at Port Sanilac. He said: I don’t believe there are auy white-
fish spawning beds between here and Saginaw bay. There are no reefs
nor anything to shelter them, I think is fhe reason, but east by north from
Port Sanilac, about eighteen miles, there is a large reef called ““ Honey
Comb Rock” that I think would be a good place to plant whitefish fry. A
close season would amount to something if it could be carried out. It
ought to commence the last of September and continue through November.

Port Sanilac, February 5.

Talked with Mr. Wright, of Wright Bros., fishermen at this place. He
said: We have fished here twelve or fourteen years. We have sixty-two
gill nets and two pound nets. There is no comparison between the fishing
for any kinds of fish here now, with what it was when we first came here.
‘We catch one now where we caught hundreds at thet time. Ten yearsago,
in one season, we caught 2,500 pounds of whitefish, since then we have
caught none to speak of; and of other kinds of {fish, where we caught
barrels at a haul then, we hardly ecatch barrels in a season. One season ten
years ago we caught nine barrels at a haul; now we don’t get nine barrels
mn a whole season. Of whitefish we perhaps canght fifty in counf, and uo
more than that. I think fish come and go; they are here this season and
gome other place next year. ) :

About sixteen or eighteen miles east by north from here is “Honey
Comb Rock# that is the nearest place I would think of planting whitefigh.
There are no herring there to interfere with them aud they would have
clear water. I think a close season o commence the first of September -
and end the first of January, would be what we ought to have. I think
the State ought to teke the money that is expended in hatchiug fish, and
pay the fishermeun to stop fishing during the close season; that 1s, pay the
fishermen for their time while they are lying still in the fall, during the
fall fishing season.

Porl Sunilae, February 6.

Mr. Richard Hunter of Hunter Bros. says: We have fished here 12
years; we use gill nets only. The fishing now is much lighter than it was
when we first commenced fishing. “Honey Comb Reef” is east, half north
from here, and about six miles due east from Forester. There is a deep
hole there with clay bottom where whitefish may possibly spawn, at least it
would be the place to plant them, for they are canght there in larger quan-
ties than at any other place between Port Huron and the “Bay;” although
really I don’t think there is now a spawning bed this side of Sagiuaw bay,
nor between here and Port Huron. We never catch any whitefish until after
the spawning season,:s0 I think they go off somewhere to spawn. .

This year we caught whitefish—sometimes one, two, three or four at
nearly every lift; something unusual for us, and I believe they run in from
Lake Erie. I believe that every whitefish that is caught in Take Huron
comes from Tiake Erie. I believe in artificial propagation of fish, because
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{ know there iz whitefishing now in Lake Trie wher \
Ehey bad none any more than we have now in Lake .]’:h?rof;.lenanycia ?skx?gv?
that the Lake Erie whitefishing is the result of artificial pr‘dpia.ga.tion.
There is no one fishing at Richmondville this season. Allen Brothers
ire the only fishermen at Forester; they use pound nets. QOff Forester

Iue east, is the only whitefishi 5
e s y shing of any account between Port Huron

Sand Beach, February 6.
. The only fishermen operating here are David E. Dues and Levi Brown.
3aw Mr. Dues this evening. e says: 1 have fished here twelve yem's-
At and on. Have five miles and a half of gill nets. There used to be
j00d fishing here, but not now. The winds were favorable but the fishing
vas poorer this year than last. Trout fishing is fair in the winter. Iam
:g;vugiglllg QOQIhook]r:s cl_]l,bout four miles ouf; in the summer we go out.
elve miles. . o not know of- i i i

:ic?[et(})lf. %lpen?; oy soan Toonn w of any whitefish spawning beds this
ink ‘a close season should commence the last of Septembe st

if October, and end at any time after the first of Decembeﬂ. 'II')I?;’GO;EJJSCJ{
rive the fishermen o chance after they spawn. As it is now, they go with
heir traps on the spawning beds at Alpena and catch tons and tons of
giﬂ;lgT];flgé ctzi:wi]; the lljﬁn‘,le1 I:v]iitﬁﬁsh and salt them and sell them for salted

A at is not all, ave i i

seach that they could not take care oie e fous of whitofish roffing on the‘
Just east of here there is a reef called “Honey Comb Reef.” There the

ottom is clear and clean; it wonld be a good place to plant whitefish fry

n my opinion. It is about twelve miles out. Do not plant the f
Ee Shﬁfe’ fc};r_ 1};u}lf}lehherring will ent them. Herring live cg rﬁinnlowgagggi
an the whitefish your commission put in, and of j
FhﬁfﬁSh just the same as any other. P of course they will out
ere is no one fishing at Port Austin except Henry Martin. No one fish
ng at ‘White Rock; August Lacy will start in tllerzysodn. At For?zs‘?vilsle
faston Brothers. No one fishing at Port Hope this season. ’

' Sand Beach, Februarg 7,
-Baw Mr. Levi Brown. He is the most extensive fisherman here; has
60 gill nets and uses one tug. He says: I have fished here at Sand
Jeach ten years; came just as the whitefishing failed. Compared with
be fishing when we came here, the fishing of any kind now is nothing
¥e have to use finer twine now than we did then. Conld not tell you the
eason thy, ‘but the same 1ig we used then would not catch fish now. |
The “Honey Comb Reef” is nbout eighteen miles from here; it runs
early parallel with the shore down to within ten wmiles of Port Huron
ight, and it is no doubt the only place to distribute whitefish fry. Ask
3%1];; :i?ﬁfioﬁl ‘taoﬁ%ﬁfe the man in charge of the car positive instructions

ree years ago the U. 8. Commission planted fish here about two mil
rom the shore. They had 40 cans, or three millions of whitefish they sai?is.'

Yo tried to have them go out towards the reef and so get away from the -

shools of herring which are always

: ys to be found close to the shore, Her-
Elg hug the shore always. But the man with the, fish knew rr?o mu?:ll.l
out, fish we could not tell him anything. I actually believe he might ag
‘ell have thrown them on the dock ss where he did. Mr. Brown said
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again: Ask the commission to give the men with the cans positive instruc-
tions, not advice, to plant them no nearer here than “Honeycomb Reef.”
Of the U. S. plant, I think what the current did not cairy into Lake Erie
were eaten up by the herring, certain. -

‘About a close season, Mr. Brown says: If the gill nets and pound nets:
could be deterred from fishing, from the first of September to the first of
January, it would be just what would help us out; but the fact is that ne
two men think alike, and probably it would be impossible to enforce a.
ologe season law. So we must do the next best thing, which seems to be.
to let the fish commissions hatch and plant fish and plant them out of the:
reach of their enemies, so far as possible.

Mr. Brown will furnish his tug to plant the fry for $26 a day, or at
that rate if it should require but part of a day. He says three or four
weeks from now the lake may be full of ice and a tug the size of his could
not be navigated. He wishes to be notified a few days before he is needed,
and he will answer promptly and tell- the board if the lake is navigable,
etc. )

At parting Mr. B. said: Tell the commission to instruct their man in
charge of the car, and let their voice have no uncertain sound when they
tell him to plant the whitefish on the “Honey Comb Reef” this spring.

Bay Port, on Wild Fowl Bay, I'eb., 1887.
J. & J. Gillingham and Wm, Gillingham are the only firms of fishermen
operating at this point: Saw Joln Gillingham, of J. & J. Gillingham, and.

William Gillingham together in their store.
They have fished here about fourteen years. Compared with the fishing'

& dozen years ago, the fishing now cannot be called fishing, but compared

with last year, our catch of everything, except lLerring, was fully as good
as last season. Of course, we are not speaking of whitefishing, that 15 a.
thing 8f the past. Whitefishing is of no account whatever. There is aflat
here, running from the Charity Islands to the river, which is regular-
pickerel ground. If you should make a plant of whitefish here, do not put
ihem this side of the channel, but beyond this flat. In the channel would
be the place. We know of no whitefish spawning beds this side of Alpenas;
they spawn there. Some of our neighbors catch them in trap nets and sell
them for herring.

We have thrown back thousands, yes, tons of fish into the water. It
there could be a law compelling everybody to do thut, there would be no
need of a close season. We do not believe it would be practicable to have

& close season, becanse it would interfere with the herring fishing in the-

fall  Of course, if there was a close season, it would have to commence the:
first of September on account of the trout. They go for the spawning beds.
about the first of September, and fool around ten or twenty days. They
spawn about the fifteenth or twentieth of September. But a close season
would not be practicable anyhow.

The Gillinghams gave me the names of several parties at Bay City whe:
fish on the Charity Islands. :

Caseville, February 8.
Alexander Truedell, who operates the “Lewis Truedell Fishery” at Casge-
ville, is the only fisherman at this place. He said: We have fished here
for fifteen years on the Charity Islands and Sand Point. The {fishing
compares very unfavorably with the fishing years ago, when we first com-

3
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menced operations here. I attribute it principally to the fact that they are
caught out. The cabeh is not more than half it was even five years ago.
Get some whitefish, but not nearly as many as we did. We used to get 25
and 30 barrels at a lift, but not now; four to five hundred pounds is a big
lift of whitefish now. We used to get many sturgeon, now they are canght
out. I have seen schools of sturgeon in the Pigeon river so thick that their
fins were above the water, but thatis ancient history. Nothing of that
kind has occurred late years. They ought to prevent the slaughter of
small pickerel, the small ones should be thrown back in the water.

Mz Truedell uses 22 pound nets. His mesh are as follows: Leaders,
six inch; heart, four inch; pound and sides, three inch; backs, two'and a
half inch. Uses one flat boat. '

Respectfully submitted,
8. ¢. PaLMER,

Tn June, 1889, the statistical agent, Mr. Palmer, under direction of the
board, visited the Lake Michigan shore from the south line of the State to
the Straits of Mackinaw, including a trip to the Beaver istands, which lie
off the coast of Michigan in the upper end of Take Michigan.

; lfl[‘he followiug is a copy of the instructions given to him, and his report
ollows:

INSTRUCTIONS TO STATISTICAL: AGENT:

Detroit, Mich., June 3, 1890.

_SYLVANUS Parues, Esq., Dear Sir—You are hereby appointed statis-
tical egent of the Michigan Board of Fish Commissioners, and under the
direction of the board you are directed to visit the following places, and
gathor stetistics in accordanca with instructions contained in this letter.

You will proceed to New Buffalo on Lake Michigan, and commencing
there, visit the following places:

St. Joseph, South Haven, Saugatuck, Holland, Grand Haven, Muskegon,
Whitehall, { Saramon’s Landin ), Pentwater, Ludington, ( Pt. Sauble ),
Manistee, Frankfort, ( Glen aven ), ( Leland, Northport, Sutton Bay ),
Traverse City, Charlevoix, Petoskey, Cross Village, Beaver Island, Straits
of Mackinaw {which will be covered by St. Ignace and Mackinac Island),
Cheboygan, Tawas and Alpena.

You will then, unless otherwise directed, return to Detroit. The places
marked in parentheses are places about which the board has no informa-
tion as to whether fishing is being prosecated or not, and before visiting
them you may make inquiries at adjacent points as to whether they dre
being fished or not. If you are satisfied that fishing is being done at these
places, you will visit them, otherwise not.

The Beaver islands you will reach by boat, probably from Petoskey, but

you can learn definitely by inquiry in that neighborhood by which route
. you can reach there Dest. : X

You will understand that you are not to be econfined in your inquiries to

the questions contsined In this letter solely, but you are insgtructed to go
beyond this and acquire such valuable information as may present itse
to you in the direct line of your duty. You will see that the following
questions are answered as near as may be.
1. Inquire of each fisherman whether he has‘made his last annual report
to this board, as required by statute. If he has not so reported, have him
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£ill out & blank under your direction, which you will return to this office by

- mail.

2. Ascertain by inquiry of the most reliable and experienced fishermen,
with all the exactness possible, the precise location of the spawning beds
of the whitefish in his locality, making a record of such information in
such a plain manner that the beds may hereafter be located when plants
are made in that vicinity.

5. Aseertain whether the fishing in each particular locality during the
past year has been better or poorer than in former years.

4. Tf reported better, ascertain from the fishermen what, in their opinion,
it is attributable to, and if poorer, what has caused the decline.

5. Ascertain whether the waters Lave been fouled by mill or other refuse,
and if so, to what extent the fishing has been injured. ‘

6. Learn what recommendation the fishermen would make with reference
to methods of fishing to overcome the evils of loss of catch.

7. Do they think a close season for whitefish would help matters? If
s0, what period of time in their opiniou ought the close season to cover.

~'8. In cases where fishermen express themselves of opinion that artificial
stocking has helped the waters, ascertain by questions the basis upon which
they form their opinions.

9. Ascertain whether in the opinion of the fishermen there should be any
restriction placed upon the size of meshes of mets to permit the escape of
small and unmarketable fish. )

10. Ask fishsrmen conducting large fishing operations whether they
would be willing to meet the fish commissioners of the different States bor-
dering the Great Lakes, and the persons engaged in fishing on the lakes st
some central point in the near future to discuss methods by which fishing
may be improved.

11, Hae artificial propagation helped the fishing?

8 Respectfully submitted,
HrrscuEEL WHITAKER,
Prest. Mich. Bourd Fish Commissioners.

Hrrsourr, WHITAKER, Esq.,
Pres. Siate Board Fish Commissioners, Detroil, Mich.
Stn—Having received from you the appoinment of statistical agent, with
orders to inquire into the state of fisheries along the Michigan lake shore,
for the information of the board of State fish commissioners, and to obtain
teports of the last season’s catch of fish where fishermen have failed to
report, I left Detroit June 10th and proceeded to New Buffalo.
There is no fishing being done at New Buffalo at present. Joseph Hass
formerly fished here with six pound nets, but is not fishing this season.
Qaw Mr. Theodore Lutz, of Campbell & Lutz. They are now fishing at
Michigan City. They have removed to Michigan City permanently, as they
are nearer their fishing ground than when at St. Joseph. He said: We
have about 1,200 gill nets all told; our nets are about 250 feet long. Fishing
generally is fully as good as wsual, but the whitefish are scarce, and they
will not be any more plenty until the fishing during the spawning season

is stopped, and the pound netg are shut out. T believe that the fish caught
by the small mesh pound nets, more than balances the number put in by
the commissions. We have twelve or fifteen pound nets, but we will throw
them sway if others will. But we. cannob afford to let others have the
advantage of us, so we shall use ours as long as others do. I dor’t know
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where the whitefish spawning beds are. There used to be spawning beds
about eight miles south-west of St. Joseph. I think there should be a

close season for whitefish, to commence the first of November and end

about the fifteenth of Deczmber.

Mr. Lutz's recommendation, to insure due increase in the catch, 15 to
throw out pound nets entirely. ' .

At St. Joseph saw but one or two fishermen, the others wero at their
nets.

Those T saw here said there had not been much if any improvement in
the flshing, and thought there was some question about artificial stocking,

- having helped in this locality.
[Tt is but just to say that fishing has been prosecuted at this point fora

long time very vigorously, and small mesh twine has been used to take
gmall fish that have never had an opportunity to spawn.. The work of the
cc_)mmis]sion bas thus been very heavily handicapped in this locality.—Com-
sioner. | :

South Haven, June 13.

Messrs. Boyne & Paxton are the only fishermen bere. They fish with a
tug; use eight pound nets and ship most of their fish to Chicago fresh.
talked with Mr. Paxton. He said there are no whitefish spawning beds
that we know of this side of the Manitou islands. We don’t believe that
there are any, though some say there are spawning grounds off Saugatuck.
We have had a great deal of trouble from mills fouling the waters, and we
hiad to resort to the courts and restrain them by injunction from throwing
their refuse, such as sawdust, shingle shavings, etc., into the water. "That
ig just-what has driven the whitefish away. No clean fish would stay where
there is so much foul water. Whenever there was wind to distnrb the sur-
face the sawdust wonld rise from the bottom, and something had to be done.
The mills were driving the fish and fishermen from the shore.

Do not think a close season would benefit us. We don’t cateh spawners,
because there are no spawning beds mear us. There are good re lations
tnl?wlas regards size of mesh. Of course we lost money at first by following

e law. )

; I am a most thorough.believer in artificial propagation; that is all that
saves us now. All the whitefish that we catch now were artificialy propa-
gated, there cannot be any doubt of it. K

I can tell an arlificially. propagated fish from a native fish as readily as
you recognize any member of your board of fish commissioners, but I can-
not tell you so you would know one from the other perhaps.

I judge them by their general shape and size. They are of an almost
uniform size, and they are shorter; have a more stubbed appearance, with

ghort necks, while the naturals are longer and slimmer, and do not look as-

fat as the artificials. Another thing. There is more slime on_the planted
fish; more on the fish and on the board where they are dressed.

Mr. Paxton has no recommendstion to make as to methods of fishing,
Would be willing to meet with the board to discuss matters. Have mailed.
you Boyd & Paxton’s report of last geason’s catch.

Saugatuck, June 14,
" The Shriver Bros. are not fishing here this season; they are at Charle-
voix. »lexander Shriver is the only fisherman whom I saw. He isa gill
net fisherman: has 35 nets of 45 fathoms 'each. Catches mostly sturgeon

NINTH REPORT—STATE FISHERIES. 21

and herring, with some trout and a sprinkling of every other kind, except
he does not take anything that he calls whitefish. i

He says the whitefish have not spawned here for three or four years.
The spawning beds are about a mile due south, extending probably a mile
into the lake. Does not think restricting the size of mesh would make
any difference. The pound net men use legal size mesh, but they slip an
apron into the pot, with mesh small enough to catch everything that
comes along, _

Have had plenty of annoyance from the mills, but they are mostly gone
now. The government scow dumps shingle shavings and sawdust back in
the lake and that does not help the water any. .

We catch a great many “long jaws.” They are the same os a whitefish,
only they have a long jaw. 1 think the commissions have propa ated
them for whitefish through mistake, as they are of uniform size and have
come into the water here within a few years. 1 think the hatcheries are a
good thing, because, if they can hatch long jaws they can hatch whitefish.

-[ Mr. Shriver is laboring under a misapprehension in this respect, as the
“long jaws” are peculiar to the waters of Liake Michigan alone, and no ova
has over been taken by this commission on this lako.—Commissioner. |

The pound nets have cleaned Lake Michigan out of fish. I have seen
8000 pounds of whitefish sent to Chicago -and you could put thirteen of
them in a cigar box holding 50 cigars. They got one cent a pound for
them. ]

Have seen 300 sturgeon taken out of & pound net just for the bladders
and caviare; the fish were buried on the bank.

1 threw away my pound nets because they were 3% inch mesh.

Would be willing to meet the commission and fishermen to talk over
methods of fishing, but it is no use; these conventions are always in the
interest of pound net men.

I %and yon Shriver’s report of last yoar's catch.

Holland, June 13.

William Baker is fishing six pound nets off Mackatawa Park in Black
lake. The only one fishing here; did not see him,

Grand Haven, June 14.

Saw the elder Mr. Fisher of A. & A. Fisher. He says the spawning
beds in this vicinity are about eight miles west by sonthwest from Grand
Haven, where they used to catch the best spawning whitefish.

“The whitefish are about all gone, the pound nets having taken them.
I don’t think that planting cen smount to anything as long as the pound
nets are allowed in the water. That is, it cannot amount to as much ag it
might, because as fast as they are hatched they are caught out. Fifteen or
sixteen years ago we could get fifteen hundred pounds or more at & lift,
but they were about all gone until four or five years ago when they seemed
40 commence to come on again; that is, they must have been hatched and
planted faster than they were caught out. Mr. Obeke caught 1,300 pounds
in one night last year, and 1 caught over $00 pounds at one lift. T believe
they were planted fish because they were all alike; they seemed to be all
the same age. The fry of a planted fish is all the same size, but the fry of
a naturally grown fish is different; it is sometimes little and sometimes
large. The spawn of a young fish is a yellow color and of an old fish is
red. '
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“There is no necessity for-mistaking o black fin herring for a whitefish,
the herring’s lower lip sticks out, and a whitefish’s upper lip projects.

“The refuse from the mills have interfered to some extent with white-
fishing along the shore, but perhaps they have driven away no more fish
than the fish offal that we used to dump into the water. Now we utilize
every part of the fish; we cook the entrails and extract the oil and sell it.
We have one tug and sixteen miles of gill nets. Will meet in council with
commissioners and fishermen if they will let us know when and where they
are to meet.” '
__Saw the Vandervere Bros. They only fished last season from Oct. 20 to-
Dec. 31. Their rig is only for ontside fishing, Théy have a tug and sail
l;gg*;. Use 120 gill nets, 3% mesh. They have fished for the last thirty

8. '

Do not believe in regulating the size of mesh. If the fish were divided
or separated in different places you could do it. If the perch would not
Tan where the whitefish are, you could, but as it is you cannot. We caught
aboutd forty-five pounds of planted whitefish yesterday, one weighed nine
pounds.

To my question how he knew the fish he spoke of were planted fish, he
said: We know by the shape of head. You plant the short neck, hump-
back Lake Superior whitefish. There are at.least two varieties of whitefish:

the short neck Liake Superior whitefish, and a longer variety with a pro--

Jjecting under jaw. Some call them “long jaws” as if they were a different
species of fish, but they are a whitefish pure and simple, and not a distinet
species at all.
. We have had in the past trouble with the saw mills running their refuse
into the river, and when the government filled the pilers with shavings,
sawdust and cedar bark the sawdust washed out inio the loke, and to cap
the whole some fool fishermen threw all their offal into the water and
where that was done no whitefish were canght in the vicinity the following
year. No one does that now if he intends to fish in the same locality, or
near there again. ’
We would be glad to meet the commissioners as you suggest, but the
- meeting might occur in one of our hurrying tines, otherwise we would do
soht?[f cﬁur&jﬁe. 3 h‘ R ’
r. Ruster, of John Ruster & Co., has fished here three years. Uses
140 gill nets 42 fathoms 3} mesh. The whitefish spawning bgds must be
off six or eight miles west by southwest in deep, clear water.. You don’t
have to go more than one mile from the shore to find twenty-five fathoms
at Muskegon. Since I have been here the mills have not fouled the
W&{_&i‘l _1:10 aI.n(jir extint. N '
ile I do not wish to interfere with any man's means of earning his
bread and butter, I do think that if the pougrld nets were run out of exist-
ence and the commission kept planting fish, that those two conditions.
would solve the problem of fish or no fish.
I have reports from Ruster & Co. and C. Van der Vere & Brother.

. Muskegon, June 15.
‘Went to Port Shermen, Saw H. J. Johnson. He only fishes for sturgeon
and perch; most of the time works in mill. He has been successful in

getting sturgeon. Has bad experience in the old country. Has 12 gill -

nets with 14 inch mesh for sturgeon, 2% for h. Caught 3.000
sturgeon last.season and had I;O50g1bs. ca%mire. P aught 3,000 lbs.
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He looks forward to seven years hence, when he says the mills will be
every one gone and he can fish all the time and make a living st it.
Caught a few whitefish this year; thinks they were planted because they
were all the same size. ’

H. Trempe & Co. are the most extensive fishermen here. They run 85
gill nets 34 mesh for trout and three for herring. I saw Garrett Trempe.
Tle said: 1 don’t know where the whitefish spawn. The shore whitefish,
that is, the planted fish spawn in the fall and spawn near the shore in
ghallow water. The outside whitefish I think do not spawn in less than
twelve fathoms; all the way from twelve to twenty-five. As to that variety
of whitefish we have only caught four this year. I think they have gone
north. We depend upon the white herring. You canuot catch them with
less than a 3-inch mesh. They average about two pounds. We ship our
fish to Chicago fresh, only where we neglect to lift and they gill and die.
Those we smoke. Would be willing to meet with commissioners to talk
over the fishing business. .

. Whitehall, June 17.
" 1 gaw only one man, Frank 8. Nickett. He says they are having a fine

_ catch of whitefish, much better than last season. I have his report of last

geason’s catch. He is the only fisherman here who had not reported.

Pentwater, June 18.

The first big catch of what they admit to be whitefish was reported to
me here. Mr. Robert Venn on the 16th caught 1,000 1bs. of whitefish, all
“firgts” and “seconds”, On Tuesday he brought in 750 lbs. and on Wed-
nesday the 18th I saw his catch of 400 Ibs. He has been the most succes-
ful though not the most extensive fisherman at this point. He has two
pounds nets and thie help of a boy only. TLast year with the same outfif
lie caught 10,580 1bs. whitefish and about 6,000 Ibs. of sturgeon. Had 2,400
Ibs. caviare. All are pound net men, but all use 3% mesh. I talked with
Mr. Venn. He said: I san certainly very much elated over the prospect
for future whitefishing. I have caught more whitefish the lagt three days
than in any other three days’ fishing in the last five years. They have
been, increasing in. numbers in the lake for the past three years, but we
have nothing like this. I believe it to be the result of planting. I do not
claim to know by his looks a whitefish that has been artificially propagated
or was hatched naturally: but when I say I don’t know one from the other
I don’t wish to be understood as saying that no one else can, for some say
they know one from the other and I presume it is true. I believe these
fish were planted because it stands to reason. They are certainly here.
That we all admit. If they were fish driven away by the foul water now
returned again, they would be older and consequently larger. They were
not hatched here, because there have been no old fish to hatch them. They
are in the lake because they were put in—that’s what!

The saw mills have damaged our business very much; they have driven
the fish away and just about ruined us. We complained to the Fish
Warden and he made them burn their refuse instead of throwing it into
the water, and now that that nuisance is abated we hope that by the aid of
artificial propagation—and through that only—that we shall yet stem the
tide; bat I tell you it has looked pretty black for us fishermen for the

. last few years.

We are all using 33 mesh for our pots and that is -plenty large; fish
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weighing less than a pound will go through the meshes. The shore white-

fish, that is, the planted fish, spawn in the fall and spawn near the.shore.

in shallow water.. Qur whitefish weigh from two to six pounds, probably
2% on an average. We fish nets under the water to avoid the drift wood.

I think the whitefish spawning beds must be about eight miles due
morth on the ¢lay banks. The sturgeon spawn there and T am sure the
whitelish do.

If others would, T would be willing to stop fishing from the 10th of
‘October to first of April. Will meet with the commissioners at some
<entral point if T am notified and can leave my work. : ; ,

Messrs. Warner & Co. fish six pound nets. I saw Mr. Warner who con-
curred in all that Mr. Venn said as regards artificially propagated fish and
said: There iy one thing Congress ought to do, that is, fix & tariff of one
cent a pound on fish brouglt here from Canadian waters. They get their
work done for less money than we do and can afford to sell their fish for
less than we can. That cheapens the fish in the Chicago market. I was
in Chicago last week and one firm, Wittal & Co., received that afternoon
23 cars of whitefish containing 2,500 ponnds each from Georgian bay.
QOur State is doing a great thing for us in sustaining the Fish Commission,
and the general government ought to do that much to keep the price up.
The last few years the Canadians have had the advantage of us, because
their waters have not been fouled. While we have not been doing any-
thing they have been making some money.

Ludington, June 18.

Messrs. Degergus & Son are the principal fishermen here. They have

100 gill nets; use four inch mesh for trout and whitefish and 3§ for black-
gllrilisé 'They have two pound nets, 34 mesh. They have one tug and one

Mr. Degergus said: We run our gill nets for blackfins and herring.
The blackfing you can’t catch in less than sixty fathoms. . You can’t catch
the genuine whitefish in gill nets, for they will not “gill;" they swim along
by the side of the net and go by it. '

A good many call the blackfin whitefish, but they are not; the whitefish
has a round jaw, like the sucker's lip. Some come hers and want some of
“those whitefish.” Well, we don’t take pains to tell them they are not
whitefish; we sell them the fish they are looking at and if they like to call
them whitefish they are welcome and dt liberty to call them by that name;
but they are blackfins just the same. '

I hand you their report.

Could not see the pound net men without waiting a day and that seemed
1o bea waste of time. I moved on to Manistes.

Manistee, June 19.

'Chas. Blanchard iy the most extensive fisherman at Manistes, fishes 150
nets of 40 fathoms. Does not catch any whitefish 4o speak of, but his catch
of trout last year was very satisfactory. He says:

I would recommend that fishermen use gill nets altogether; the pound
nets are destroying all the fish. It was the pound net men championed
the 43 law for gill net mesh. We use 54 inch during the spawning season
and catch no small fish at any time,
~ The spawning beds are further north; off Leland and Frankfort there are
spawning beds,

NINTH REPORT—STATE FISHERIES. 25

* We had more mill refuse fifteen years ago than today. N

1 have reports from Olson & Peterson, who use 80 gill nets, and Hen-
drickson Bros., who use 100 nets. Hendrickson Bros. caught sixty pounds
-of whitefish yesterday. They caught none last seasomn. . .

Alger Bros,, pound net men, and Andrew Peterson are fishing this season
for the first. If blanksare sent them they will report this fall.

1 saw Andrew Peterson’s catch of 400 pounds of whitefish today. He
has pound nets. :

Frankfort, June 20.

I interviewed Mr. Thos. Rudick. He has a tug and more than 900 gill
mets of 45 fathoms, 4} mesh. Does outside fishing altogether, from four to
twenty-five miles off shore. He says: I am in entire sympathy with arti-
ficial propagation. I believe the State of Michigan is doing a great work
in restocking the waters of the Great Lakes, and if we had a close season

from the 20th of November to the 15th of December, and the pound nets

could be thrown out, and the whitefish were planted where they should be,
we would be on the road to fish happiness again. There were two plants
made here last spring by the State. The first shipment of fish they carried
out from the shore, but the last lot they dumped off the dock. DBut the
man in charge was not to blame, for it was so rough he could not get a
fug to go out.

%ow, the fish should be planted on the spawning beds of course, and I
clalm to know where they are, and I don’t believe all the fishermen do, if
any of them. They are at Empire and at the Manitou island. Of the
northwest corner of South Manitou island, about thirty miles north north-
west from here there is a rocky reef; and off Empive is another place on
‘the rocks. Bhat is seventeen miles northerly. Af either of these places
you will find whitefish at spawning time.

Tf the commission will notify me beforehand a fow days, I will take the
fish to the reef off Empire for £10.00, just enough to pay the expense of
running my tug there.

Saw the Rubier Bros. They run 100 nets {gill nets) and one pound net.

" They say the catch of whitefish has been much better so far this season

than for the corresponding period last year. They lifted 400 pounds of
whitefish yesterday.
Have their report and left blank at the house of Lyberg Bros.

Traverse City, June 23.

Talked with Mr. John Johnson. He has 21 pound nets. He does no
fishing himself, but farms his nets out to others. Said he really
-could not tell how many pounds of fishk had been caught in his nets, nor
"how many had been sold, because he shipped some to Chicago and sold
-gome to neighbors and had salted some. Says he does not keep & regular
system of books. Supposed his men reported their cateh to the commis-
-gion, but if they do not if the Secretary will send blanks to him he will ses
that they are filled out. We are fishing mostly in the the east bay, off
Old Mission Point. We do not fish out in the lake until July.

Last year, off Antrim, one of my men, Staggers, éot about 26,000 pounds
-of whitefish averageing probably 2% 1bs. each. ot five cents & pound.
The most of my lake fishing last year was done off Antrim, My nets are

" five rod hearts and 45 rod leads. :

I don't think that planting fish the way they do can increase the supply.
4
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They planted here six years ago. They dumped them off the R. R. bridge
there, which you see must be %fteen feet from the water. | The plantingof
fish from the railroad bridge referred to was not made by this board. | But
I can tell you one queer thing: This bay is full of brook trout and they were
not here eight years ago; especially at the mouths of thé streams you can
catch enormous trout as fast as you can throw in your line, if the condi-
_tions are favorable. Did not believe they came from streams planted with
troul; they multiply so wonderfully because no other fish disturbs them,
they are {oo swift for them. “

Returning to the whitefish subject he said: If the State would pay fish-
ermen a price per quart for spawn and they strip the males and females
and deposit the eggs right on the spawning beds, it would be more econo-
mical than supporting the hatcheries, but, (he said parenthetically, if not
pathetically) we would have no way of shoving them under the stones.

Went to Sutton’s Bay and Omena., Omena was the nearest I could get
to Leland without waiting two days. Did not go from Omena to North-
port beeause there was not time to do it and get boat back to Traverse
without losing a day, and as the commission have reports from all fishing
at Northport, 1 thought it not best to do so.

The only firm fishing at Omena is Blanchard & Barues. They are using
12 gill nets and 2 pound nets. The whitefish do not run so early as further
south-—not until July. They had a light catch last season. They think the
pound net fishing should be prohibited for a few years. Would put theirs

- away if others would. '

Charlevoiz, June 24,

Saw G. (. Gerkin, who has fished here twelve years. Has about five
miles of gill nets. He says: The whitefish spawning beds are off the Fox
Island reef, about thirty-five miles due west Probably there are beds
nearer, but no one knows where. I believe there should be a close season,
to commence about the 18ih of October and end the 15th of December. 1
think there should be a resiriction as to size of mesh. The pound nefs
ought to be the same size mesh as gill nets, that is, the pots._ 1 don’t care
what size lead they use, whether it be 8 inches or omly 2. I use six inch
" mesh for trout, coarser than for whitefish. .

‘When the pound net men comply with the law technically by using 3%
mesh they will buy the soft lay twine which will shrink an inch to the
mesh afier it is put in the water. They should use only hard lay fwine.

About the small mesh nefs: my proposition is that fishermen have two
years to digpose of them or wear them out and at the end of that time do
away with them altogether. I have been before the Legislature several
times. We had a bill framed at one time and likely to pass, but the saw-
dust bill was added fo it and it failed, '

I would be willing to meet with the board and the fishermen to talk
matters over if I could get away at the time.

Lewis (Gard is fishing at Charlevoix, was not fishing here. Also a Capt
Carter had a tug and 5% gill nets. -

. Petoslcey, June 25.
Baw Albert Miller. He has fished hers for the last ten years; uses 50
gill nets of 70 fathoms each and three pound nets, 3} mesh. Says the
whitefish probably spawn off the Foxes on the reef, and of course off the
Manitous where the same reef is. Thinks 4} for whitefish and 6 inch for

NINTH REPORT-—STATE FISHERIES. or

trout a good mesh for gill nets. He caught 160 pounds of whitefish yes-
terday (25th) the first this year. ‘

Saw Messrs. Kirby & Ringle together. They think that there should
not be less than 4} inch mesh for gill nets, aud 3} for pound nets.
They could not agree as to whether the loug jaws are a variety of whitefish
or & distinct species. .

Mr. Kirby said: Long jaws are doubtless a planted fish, planted perhaps
for whitefish, and in fact, they may be a variety of whitefish. There are
unusually large schools of them and seem about the same size. Mr. Ringle
said: The whitefish spawning beds are west southwest on the rteefs off
the Manitous and Foxes. Don’t think a close season necessary, as their
nets are pulled before the spawning time of the whitefish. ‘

Mr. Kirby says the inland lakes up along the Elk and Cheboygan rivers
are full of whitefish. They went up thete to spawn, and some of the lakes”

~ outlets are dammed and the fish cannot escape.

Called on R. Connable & Son. I saw the son; the elder Connable is in
€hicago. He was dumb so far as telling me his price or amount of catch.
They are running 150 nets of their own and use 150 owned by a Mr. Brown
in Chicago. They buy most of the fish caught at Petoskey, Charlevoix and
Harbor Springs. He declined to fill the report “for the edification of

- other fishermen and to the detriment of own business.”

He said: We are most assuredly in hearty sympathy with the idea of
artificial propagation. The fact that we wrote to President Whitaker last
spring offering the use of our tug to deposit the fry free of cost, if they
would make a plant here, proves that. And I made the offer from a per-
fectly selfish motive yon may be sure. Any fisherman who doubts the
entire feasibility and ‘practicability and already demonstrated success of
arfificial propagatjon must be a fool!

I found reports from all fishing here, except the Connables.

W}iﬂlson Bros. are fishing six pound nets at Harbor Springs, but I did not
see ther.

Beaver Islands, June 27.

Visited the Beaver Islands from Petoskey today. The Beavers proper
consist of the following islands as pnamed by one of the citizens: Big
Beaver, Garden, Hog, High, North and South Foxes, Haf, Whiskey, Gull,
Tuout, Rabbit, Squaw and Pissmire.

This is the fishing ground of all others on the Michigan shore of Lake
Michigan. They ship on an average through the season five tons a day.
Today (27th) over 13 toms. The fishing season opened a month earlier
than last year. I mean the run of whitefish which they do not usually
begin to catch until after the “Fourth” This season the first lift was
made June 6.

Endress & Son, dealers in fresh and salt fish, buy the most of their fish,
and Neil Gallagher their salted fish.

Talked mostly with Wm. J. Gallagher of Gallagher & Sandenberg. Mr.
@. is the Deputy Co. Clerk and is an intelligent and seemingly candid man.
Hesays: As to restriction on size of mesh: 3} inch for pound net pots is

* plenty small enough; we use 34 to 4 inch for our pound nets and 6 inech

for our gill nets. We use 4 inch mesh in the pound nets that we are using
now. We don’t want the little fish: after we dress them and salt them and
send them they bring us the enormous sum of one ceut a pound. A man
can’t do the work alone and he certainly can’t afford to pay another man
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to help him. No, sir, if it was a legitimate business and no waste of future
dollars and cents to slaughter little fish in that way, it would not pay to do
it. Most emphatically we don’t want anything less than “ firsts” and * see-
onds” in our nets and while I am talking about little fish, we don’t like to
have men who were, perhaps, driven out of Charlevoizx come here with
their little 2 inch meshes. One man is Hugh Donnelly from Charlevoix
now fishing at High island, and if the fish warden will come and see me
1 will point out several others: They tell the deputy, Joseph Smith, that
there is no law only cusfom has established 8% inch and he dare not actk
None of our local fishermen use less than 3% inch pots and I think you will
%nd that most of us fish with a larger than legal sized net. There may be
- & few of our old small meshes in the hands of the Indians, but not many.

_ Our pound net fishing ends in August. ‘We don’t care to have our nets
blown out by the gales and we pull them the last of August, so we don't
fish pound nets during the spawning season at all. The fish we get as
eatly as this are artificially propagated. There are three distinct varieties
.of the whitefish: the black fins are just the same as the long jaws. (He
showed me some black fins in the car, they were that morning’s cateh; the
fin was not black entirely, just the tip of the fin.}

We are all well aware that artificial hatching is a anccess. I don’t

suppose any one questions that now. 1f any fisherman who has fished here

for the last ten years has in his mind the least doubt that every whitefish
he has canght during the last two years were hatched at Detroit he is too
gimple to argue with.

The catch of whitefish has been incressing here for the last three years
and this year the prospect is still more flattering, for the whitefish season
is & month earlier and the catch is better than at this date last year. There
-are 12 nets in now where there were three last year; that does not look as
4f the fishermen were quite discouraged. One can’t buy a net or even set it
in for nothing, and we fishermen have not made enough money for the last
few years so we could take many chances. ‘

I feel inclined to give the State Board of Fish Commissioners what is
their due. If artificial hatching had proved a failure, where would we be?
When o drowning man is helped out of the water he ought to remember
the hand that pulls him ashore. ‘

The whitefish spawn on Gull island and Fox island, all along there.

There ought to be & tariff on fish brought to the United States from
Csnada. I am as firm a believer in that as I am in the policy of hatching
fish artificially.

Saw the Martin Bros. They appreciate the work that is being done for
them in replenishing the waters with fish. One of them said; You prob-
ably find most of the fishermen with the blues, but the truth is that this
year we have reason to be encouraged and hopeful. The whitefish catch
has been increasing for the last three years and we have no idea that they
came from the clouds. The old fish had been all caught out or driven out
s0 there wera none left that we could catich, and if there were none to catch
thers were none to spawn, none anyway. DBut they are there now and we
believe artificial propagation has been our galvation. To demonstrate to
you that we have faith 1 will tell you that last year we had 50 gill nets and
a sail boat, but this year we have invested $2,200 in a tug and bought 20
more nets. We are fishing on our old ground.

I remained at the Beavers until Saturday p. m., but could not see all the
fichermen, Have reports from ten and below is a list of those fishing here
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whom I could not see: Nicholas Plant, Pat McDonald, Nathan Sanders,

~ Johnson & Larrison, Pat. McConley, Francis McConley, Owen McConley,

John Gallagher, Dominick Gallagher, Joseph Left, J Gordan, J
Walker, John Oliver. gher, oseph Lothy dames TrondRR, CEEE

_ ) June 30.
Lett Petoskey for Mackinaw City where I found a letter from the com-
mission with orders to return. Called on Mr. D. A, Trumpour, but he was
very busy. He had fish to ship on the train I had to take for Detroit.
He said: There are whitefish spawning beds off St. Helena island, north-
west from here along the shore there. Said he had made report of his.
fichermens’ catch as well as he could. His fishermen are all Indians, whom
T could not communicate with without an interpreter.
Very respectfully submitted,
SyLvaNus PALMER.

NEW WORE.

Effort is being constantly made by this board to enlarge the scope.and
efficiency of the work of the board. ~ As fast as opportumity and means at
command will allow, experiments in the propagation of food and game fish
of thos.e species which have not yet received attention, are being made.

During the time which has elapsed since the submission of the last
report, considerable effort has been expended, in attempts to artificially
hatch. the sturgeon and white buss. These experiments were each success-
tul, and the numbers hatched warrant us in the belief that with the benefit
of experience already gained, and with the added experience of the future,

-each of these fish will annually be cared for and the waters will be stocked
with them.

The commercial infportance of the sturgeon has become so great within.
the past few years that every effort will be made to increase its numbers.
From a despisedfish fit only for the offal pile, the sturgeon has now hecome of
great commercial value, and in certain localities is fished for exclusively.

Reports received by the board show that in many instances the
market price paid for the sturgeon equals that of the white fish, and it is
now one of our most valuable commercial fish.

Th:a white bass is o prolific fish and abounds iu certain localities in this.
state. Its flesh is very good, and its introduction into new waters must
result in increasing the food supply, to the advantage of the people.

_The importance of the expermments to artificially propogate both these
fiish, is of considerable significance in fish culture. But one previous
attempt has been made to artificially hatch sturgeon, and that experiment
was made several years ago, before the fish had attained any commercial
importance, The succéssful hatching of the white bass in July 1890 by
W. D. Marks was the first aftempt, as we believe, to artificially breed this
fish ever made in America. Its guccessful introduction in our waters
we hope will be accomplished the coming season, and will mark an import-
ant step in the stocking of our inland lakes with a valuable fish.

The pike-perch, wall-eyed pike, or dore is a fish of much commer-

‘cial importance in Michigan and the other states bordering the great lakes,

Tt has received the attention of nearly all the northwestern and middle
State fish breeders by reason of its marketable value, and because of its
accomodation to change of locality, together with its value and desirability
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in stocking inland lakes. In the judgment of many its flesh ia superior to
that of the bass, and it affords good sport to the angler.

‘With other spring spawners it has presented difficulties in its manipulation
which have vsually resulted in a very low percentrge of impregnation when
compared with the results of impregnation with trout and whitefish. Eighty
to ninety-five, and sometimes a higher percentage, is attained in the handling
of the last mentioned fish, while 1t is fair to say that forty-five or fifty per
cent has been a high impregnation with the pike-perch, and oftener the
percentage has been below this fizure. The cause of so low an impregna-
tion. was not known, and surmise could alone account for it. By reasons of
these poor results, where better ought to have been obtained, we felt the
necessity ‘for ‘an intelligent inquiry into the causes of failure, and at the
January, 1890, meeting of the board, it was decided in the interests of the
State, as well as of fish culture in the main, some attempt should be made
to solvé the difficulty. C . ‘

Arrangements were accordingly made with Prof. Jacob Reighard of the
University of Michigan, assistant Prof. of Biology, and an intelligent and
untiring scientist, to go with the crew charged with the spawning of this
fish, and there conduct his inquiries into the canses of failure. 18 Inves-
tigations covered the entire period from the time of the stripping of the
fish and the fortilization of the ova, over the various changes in the develop-
‘ment of the egg and absorption of the food sac, to a time when the fish was
ready to search for its natural food. His experiments weére entirely suc.
cesstul aud the results of his inquiry, if carefully followed out, must tend
to largely increase the efficiency of this branch of our operations.

For detailed reports of the above experiments, see Appendix A.

PETOSKEY.

The buildings at Petoskoy were disposed of according to the recommenda-
tion of the Senate and House fisheries’ committees, of the last legislature, at
the best figures that could be obtained for them. Messrs. Rose and Hayes of
Petoskey, purchased the buildings at $425.00. The interior equipment
consisting of jars, tanks etc., was removed to Detroit, and was used in
-equipping that station when it was enlarged. In this way nearly every-
thing in the buildings at Petoskey was utilized at the' Defroit hatching

- station and a considerable outlay of money was thus saved, which we
should otherwise have had to expend in fittings in the Detroit hatchery.

The removal of this house in no way affected the output, and pormits us
to do the same work with more economy, and to better advantage.

MEETINGS OF THE BOARD.

Meetings of the board are held monthly at the office of the board in
Detroit. Af each meeting the necessities of the different stations with
report of progress for the past month are submitted and considered.

Two members of the board act as a committee of audit on all accounts
and bills. This committee’ for the past two years has consisted of Mr.
‘Whitaker and Mr. Post. All bills are in duplicate and must be O. K.’d by
the employé in charge of the work. : '

Meetings were held as follows in 1889-90:

In Defroit on January 22, February 23, March 28, April 23, May 28,
July 1, July 27, August 27, September 24, October 26, November 26 and

2
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December 26—1889. J anuary 28, February 28, March 25, May 29, June 27, .
July 25, August 29, September 26— 1890, -
In Paris on June 25, 1889; and May 1, 1890.

COST OF FRY, ETC.

The enlargement of the whitefish station at Detroit has permitted us to
largely increase the output of fish over former years, with a comparatively
small increase in the number of employés, and with a small increase in the
cost of the maintenance of the station. -

The cost per thousand of fry has been considerably lowered in the past
year, and it may be well to institute a comparison of the cost per thousand
of fry to this board, with the cost per thousand to other States.

The Canadian Department of Marine and Fisheries in its report for the
year 1888, in speaking of the cost of fry to that government, instituted a
comparison of the cost of fry per thousand to Canada with the cost to the
State of New York, and Mr. Wilmot very properly says:

“ It becomes unavoidable at times to make comparisons on subjects in
which the public is concerned and it is & necessity also in some cases, in

--order that the actual merits of a public industry in a country may be fairly

upheld, that any erroneous views entertained by any portion of the public

on that industry may be openly dispelled.” This reasoning is sound, and

?ill serve as an explanation why comparisons are instituted in this connec-
ion. ,

The Canadian report goes on to show that the average cost to its govern-
ment per thousand of fry, was 392 cents, while the cost to New York for
the same year (1887) was $1.33] cents per thousand,

The cost per thousand to Michigan during the year 1888 was 10,5 and

‘for the year 1859 Jhe cost per thousand was 104% cents per thousand.

This showing is one which shows conclusively that the work as conducted
in this State, is beyond question conducted with a reasonable degree of

- -economy, and st an expense that will compare favorably with the work of

other States.
FISH WAYS.

In the year 1877 the legislature passed an act relative to fish ways in the
streams of this State, and in the provisions of said act was the following:

“It shall be the duty of the fish commissioners of this State to procure
made a draft of a general plan on a scale of sufficient size for a working
‘plan for a suitable chute or fish ladder, of such construction as will in their
opinion best subserve the free passage of fish, both up and down the
streams at the dams, on which plan shall be designated the greatest allow-
able slope per foot run of said chutes etc., * * * * #% gnd it shall be
the further duty of said fish commissioners to procure to be lithographed two
thousand fair copies of said plan and specifications, and to causeto be mailed to
the address of the township clerk of each organized township in the State
one copy of said plan and specifications, with instructions to said township
clerks to place the same on file in their offices and not to allow said plans
and specifications to be taken thence, but to keep them open to inspection
of owners and occupants of dams and persons using the water thereof in
the township for the purpose of taking copies of the same; said plans and
specifications shall be open to the inspection of the general public when not




82 NINTH REPORT—STATE FISHERIES.

inuse as above * * * * % The expenses incurrediin procuring and
mailing of said lithographed copies of gaid plans and specifications shall
be audited by the Board of State Auditors and paid by the State Treagurer
out of any money’s in the State Treasury not otherwise appropriated.

In accordance with the above act, the fish commissioners, in 1878, after
meking an experimental fish way on a small scale and satisfying them-
selves that fish would use the ladders, adopted the Shaw fishway as the
best fishway then in use, and procured lithographed copies. of the same
and forwarded them to all township clerks in the State. We believe that
nearly all of these lithographs have long since disappeared from their
places of custody. For several years past ap plications has been frequently
made for these cuts, and we sre informed that none are on file with the
clerks of the townships from which the applications are made for plans
and specifications. During the last two or_three years no lithographed
copies or plans of this fishway have been in our possession, the supply
having been exhausted, with which applicants could be furnished plans, ete.
Considerable improvement has been made in fishways in the period
which has elapsed since the act was passed. Other fishways have been
invented and some have proved successful in their practical operation.
The most successful fishway, perhaps, as well as the most economical in con-
struction, is the Rogers, It is now in successful operation in dams at Lacka-
waxen, Pa., and on the Hudson in twoor more dams, besides in many other

laces. Negotiations are now pending between the comamission and Mr.

. H. Rogers of Amherst, Nova Scotig, the patentee of the Rogery fish-
way, looking to some arrangement which shall be mufually satisfactory to
both parties, whereby we may secure the right to the State to use his
patent in the erection of fishways. Should we be able to come to terms, an
estimate will be presented to the Legislature to secure his invention.

The commissioners of New York and Pennsylvania, who have had con-
siderable practical experience with this fishway, speak of its efficiency in
the,highest terms. We have taken every means to ascertain the practical
value of this fishway, and all who are familiar with it recommend it.

EXHIBITS.

In the summer of 1889 the managers of the Internationsl Exposition at
Detroit, and the president of the State Fair Association each invited the
board to make an exhibit of the fish natural to the waters of this State.

The invitations were laid before the board for consideration at the May
meeting. The matter was fully considered by the board at this meeting,
and it was deemed advisable ior the purpose of bringing the subject of
fish culture before the people for their better information, that these invi-
tations should be accepted. These exhibitions afforded opportunities to
lay before the public the extent and character of our work, and to dissemi-
nate a knowledge that fish might be had for suitable waters without
expense to the applicant, and they have by judicious effort been made to
serve the purpose of promoting and increasing the efficiency of our work.
They resulted in immediately increasing the number of applications, and
the inquiries and correspondence thereby entailed upon the secretary’s
office a large amount of work. It scon developed the fact that many of
our people were unaware that fish could be had free of charge upon anpli-
cation. 'The result has justified the judgment of the board, and many of
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the streams and inland lekes have by this means been stocked, which
might not have received any benefit from our work for years, had it not
been for these exhibits. ‘

A brief paper showing the objects of this board, and containing other
information for the geneéral public was prepared and widely distributed, a
copy of which follows.

AQUACULTURE.

Aquacnlture, or fish culture, is one of the many new occupations which have sprung
out of modern inguiry in response to our nocessities. While to insure success 1t
demands of those who pursue it a reascnable expenditure of time and attention, it
affords in return a reasonable profit, and o large measure oi pleasure and diversion.
The soil promises ample return to the diligent husbandman, and so do. our countless
streams and lakes to those who give fish culéure deserving care. Why may not the
two vocations be united to the resulting advantage of both, without pacrificing either to
the other, when they are so nearly allied?

The rich prairies and rolling woodlands of Michigan, are traversed everywhers with
‘an interlacing network of rivers and streams, and are dotted with countless beauliful
lakes, capable of affording to the farmer, if properly stocked with fish, a pleasing variety
for hia table, and opportunities for pleasant outings for himself and family, which will
relieve the monotony of daily life. The slight attention roquired in attending to
the proper stocking of the waters of his neighborhood, and to the entorcement of
existing laws regulating the close seasons, will yield an ample return in pleasure and
profit, for all the time and care he may bestow upon it.

In considering the question from its practical side, we should not lose sight of the
gource of profit, resulting from the stocking of our inland waters with choice varieties
of game fish. For years there has heen a large and increasing stream of non-resident
sportsmen pouring into the State, seoking our streams for the sport which they afford
the angler, and this class of plessure seckers leave annually thousands of dollars
within our borders, thus adding to the material wealth of the State, sustaining our
summer resorts with their patronage, and ingidentally affording a market for the prod-
ucty of the farm. ' :

Fish, as o part of the food of the people, enters largely into the economy of our daily
life. It is no longer a laxury, but has become one of the common articles of diet of the
housshold.

The increasing demand for the food fishes of our great lalies within the last twenty
years, has entirely revolutionized methods of fishing, and has resuited in greatly
improved appliances for the capture of fish, to meet the demands of daily consumption.

For yvoars the fishing of the great lakes was prosecuted by fishermen in Mackinaw
boats, handling small gangs of gill nets, and was confined aimost exclusively to gill net
fishing. The fishing industry as now conducted, however, has besn concentrated inte
fower hands, the nets have increased in number from a few gangs of gill nets fished by
hand, until statistics now show that one proprietor is fishing seventy-five miles of gill
nels. The pound net which ia a device of later growth is a much more effective
mathod of capture than the gill net, and large quantities are now taken by this method
of fishing. 'T'he gill net fishing is now conducted largely with steam vessels with which
thenets are set and drawn, and instead of the fishermen fishing for home consumption
alone, during the fishing season, they engage in fishing during the greater part of the
vear, and send their product all over the country to every city of importance, from the
great lakes to the extreme south, east and west. The supply thus taken, over and
above the needs of present consumption for the home marlket, instead of being salted
and smoked as was formerly the custom, thereby reducing its market value, is now
either packed in ice in fish cars having & capacity of about two tons, and sent to south-
ern, eastern and western cities for distribution, commanding a high price as fresh fish;
or the fish are frozen and held in refrigerators to fill future orders, and eold as fresh
fish at alater period in the season at good prices, Irom the fishing business alone
there results a large contribution to the material wealth of the State, an statiatics
already collected show that the value of the product of the commereial fisheries of
Michigan amounts, annually, to about $1,500,000, besides furn ishing a means of liveli-
hood to a large number of our people.

The inland waters of the State originally abounded in the better varisties of edible
food fishes, notably with the king of game fishes of our frash waters, the smail‘mouthed
blaclk bass, which bas a wide natural distribution over the temperate zone.

b
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be passed npon by the board. I is fre
letfers pass upon the application and the work of the office is thereby
_considerably increased. As showing the growth of applications, we will
take the years 1888 and 1889 and eight months of the year 1890. During’

1888 there were Teceived 375 applications. In 1889, 520 applications, and. -

for the eight months of 1890, 420 applications. Much the larger number
of applications are usually received during the latter months of the year,
and the probabilities are that the number in 1890 will exceed considerably
the number for 1889. ‘

. The exhibits made by the commission at the State Fair and Detroit
-Exposition in 1889, were means whereby the public were informed that npon
application fish could be had for snitable waters, and the increase of appli-
cations and correspondence relating to our work in the nature of inquiries
was very noticeablo. This correspondence has rather increased than fallen
off in the fime which has since intervened. ‘

DISTRIBUTION OF WORK.

A
. For the better conduct of the work of the commission, and in order that:
bach member shall do his fair share of the work, at the June meeting of
each year the work of supervision is alloted among the commissioners.

For the past two years the trout station at Paris hes been in charge of
Dr. Parker, the whitefish station at Detroit in charge of Mr. Whitaker and
the carp station at Glenwood and examination of waters and propagation of
new species in charge of Mr. Post. "

SPAWN GATHERING.

The ova of the whitefish for all our whitefish work has for five years past.
been taken on' the Detroit river. The sheltered nature of these waters
makes it the most favorable and certain locality in which to conduct these
operations. Itsnearness to the whitefish station, alse affords an opportu-
nity to do the work more economically than it could be done- at any

, other point. : . I

Our operations in this branch of the work have. been so much enlarged,.
that it has become necessary to secure nearly every fishery upon the
American side of the river. The fish as soon as taken are placed m crates
made of slats, which are anchored,in the water near the shore, and the fish
are retained therein until they are ready to be manipulated.

~ Except at a late period in the fishing season, the fish are not ready to be
handled when taken, and even then but few are in what is termed a “ripe”
condifion. 'When first taken, the belly of the fishis hard to the touch, but
when it has arrived at the condition when it is ready to be handled the eggs
have become separated, and to the touch the fish feels as though it was
gilled with shot. The fish is then relieved of her eggs, and after being fer-
tilized they sent to the hatchery.

~ The ova of the pike perch, or wall-eyed pike, has all been taken on Sag-
inaw bay below Bay City for two years. This point has been tound to 'be
quite favorable for these operations.

~ When the eggs have been fertilized they are sent to the Detroit station

where they are hatched.

* "Some conception of the magnitude of the operations .may be had; when: .
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: ~medsure, of - whitefish eggs taken in ‘the "
buskels: ...~ - .~ 77 Lo
sheries controlled by the board on- the river,ag -
aig's, 'Fort  Wayne, Stock Ferm, Mammy. Judy,
ed: Shanty, and Stony Islend. From ‘these fisheries we
stock of eggs with which we fill our jars at the Detroit

nber of whitefish haudled each season. varies with ‘the catch, =
soven to fifteen thousand: E o . .

'RAILROAD. AND OTHER COURTEFIES. . ‘
Too full ‘acknowledgment of theliberality of the railroads of the State,
. in granting free transportation for employees and for the car in'the distri- ;
" ‘bution of fry, cannot be made. They have manifested the keenest interest - . .
~in our work and:liave afforded us every. facility for quick and easy trans- .
‘. portation. The car is hauled on passenger trains on our request, and the. .
- ‘men are furnished with trip: passes for all the work. R
. ...~ The broad and liberal'views entertained of the importance of our work, |
-+ and ‘the hearty co-operation of the tailroads, is one of the greatest aids to -
the State, and results in a practical donation to the State of many thousand .
‘dollars annually. "With these grants of free transportation withdrawn, the
State would-be compelled to approprizte a large sum to carry onthe work of
. distribution, or the work we are now conducting would be harmfully cur-
tailed.. While nearly all roads to which application for transportation' has’
been made have granted: our request, especial mention should be mads of .
- the following lines;—Grand Rapids & Indisna, Detroit, Lansing & ‘Notth. + |
“ern, Flint, & Pere:Marquette, Michigan Central, Chicago & West Michigan, - .
S gil.waukee, Grand Trunk, Lake Shore & Mich-
~Grand Trunk, Toledoe & Ann Arhor, and Duluth,

"< - Bouth Shore & Atlanfi¢ Reilroads.: . - . . S
.~ With the inereased: output:of both whitefish and’trout fry in the spring
.. of 1890, it vas found the car would: be unequal. to the work of meking the -
" distributions alone, It therefore became necessary to make other provisions L
* . whereby the.distributions.might bemade... ..~ . —_—
" Appheation wes made to-the U. 8. Fish Commission for the use'. of
.ome:of its\.cary to: assist in-the work. The.U. S. Commissioner at once
: il ew.and car, which were. placed- at our"disposal, and were of
ance in'the spring distribvitions of fry. R B
engaged in thig work . for a period of forty-two days, com-.
and.terminating April 11. A c¢rew of four men weére. .
o.car, end the Commissioner refused to accept compensa. = -
, for the ‘geryices of his mien for ‘this period, thus making a valuable - .
. donation: to the State..The only expense entailed upon this.commisgion was * .’
- thé:charge for subsistence.and for the running expenses of car. . .
- We wish: o say in this connection that the interchahge of courtesies . -
. ‘between"the: U, 8.  Commission :and this board have been uniformly
~ -extended by each board to the other in the past, and have resulted in

<+ -mutual advantage. | , . P

~"..:; TheU, 8, Commissioner has donated to this State in the last two ears |

-.'80,000- Lioch Leven: trout eggs, 18,000 Swiss trout e g8, 150,000 - Land -
- Liocked:Salmon eggs, 1,849,637 Liake trout two years old, 35,000 brook trout .

. and 3,500-California trout.about one year old.«" - - - St




© - fully justified the wisdom of the expenditure made in ite purchase. =~ Witk L
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This is in pursuance of -the policy of the U. 8. Commission, whose
efforts have been largely instrumental in introducing new species of fish
from foreign countries into American waters, some of which promise to be

valuable additions to our native species. The practice of the U. 8. Com-

mission has been to allot among the States having waters suitable to new
species, reasonable guentities for experimental purposes, & work which is
peculiarly within its province.

BLACK BASS,

Perhaps no other species of our fresh water fish has such a wide natural
distribution in the streams and lakes of the United States as this highly
esteemed and valuable fish. It is found in our waters from the British
Possessions to the Gulf, and from the Rocky mountains to the Atlantic,
and is known under different names in different sections. In the south it
is quite generally called trout, bub in all localities where it is known it is.
highly esteemed for its game and edible character.

The multitude of inland lakes of Michigan almost invariably abound
with the bass, but the constant fishing of the streams and lakes has resulted
in many localities in serions inroads on the original stock. o

The applications for bass to this,board have been so numercus in the
last two or three years, that it has been seriously considered by the board
what means can be taken to furnish them to those who apply.

Bess have, until & comparatively recent date, been so plentiful that but
little attention has been given them by this board, but the time must soon

_come when an effort greater than has yet been made, must be put forth to

meet the wants of the people in respect to this fish.

Like many other spring spawners, it presents some difficulties in arti-
ficial propagation which are hard to overcome, The ova is viscid and much
care must be taken in handling to obtain good results.

‘We know hardly enough of them to state with any certainty what percent-

agé of successful impregnation can be obtained. It is quite likely that

ponds might be prepared for holding the adult fish which would give
satisfactory results, much the same as in trout breeding. It is also possi-
ble they may be bred successfully in the same manner in which carp are
now reared, by allowing the spawning to take place naturally in ponds, the
adult fish being taken from the ponds after the spawning period is over.
These are experiments, however, which have not been tried, and experience
alone will show whether they are practical. : :

Quraoperations thusfarhave been confined to the taking of young bass from
lakes which are now well stocked and putting them in lakes which have been
over-fished, and this work has been carried on as far as possible by the
crews engaged in the examination of waters. o

Many orders are now on_file for bass which we are unable to fill,
but with the imperfect methods at hand, we are doing the best that is
possible, Steps will be taken with the appropriation asked for, to give the
bass orders the attention they. deserve, and we trust that another year will
gee this work well under way.

. CAR. _ ‘
- The experience of the past two years with the fish ear « Aftikumaig” has
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-y hia made gxpeditiously, and a wider terrifory
. could have been’covered But for its use. . Eguippe
appliances used upon pasgsenger coaches; the different
8 heul it rogularly in pessenger trains, thus.giving prompt:
stribufions of fish. = ‘ o ' T
né¢identally. resulted in'economy of the use of funds for the."
the force “engaged in {he work of planting. The. regular
Y, > éngaged-in this work, are 'in charge of the. captain of the _CAT;
who bsolute ¢control of the work and is held responsible for the conduct .
“of the Qistributions. A cook. is provided. for the ¢ar by the board, the sub-
gistence of eadh mah is fixed at $3.60 per week and all fheir meals are.served .-

“on the ear.” This amount is.allowed'in the monthly accounts of the men, and

permits them to live comfortably. The men also sleep on the car and are”
not worn out from loss of rest or sleep, as. thay otherwise would be.
Under the system.in vogue before the car was purchased, the men wore
.compelled tq use a baggage car in making plants, which afforded nooppor-.

. tunity for rest-or-sleep. . Meals were hastily bolted at wayside stations-at
- irregular hours, and-at prices which were -much higher than those now .
... established.'? ‘Ag'a measnre of ‘economy-in this respect; the car will .go far ",
v to-gave money to-the State-end make the work much more economical, ‘g -
-, .well a8 increase the efficiency of the work. , Lo O
Formerly when the fry were carried in baggage cars, there was consider-. -

- able difficulty experienced at stations from the lighbility of applicanis to
- miss the car in which the fish were carried, there being nothing to distin-
guish the ear carrying fish from. other baggage and express cars on the
same frain. As the stopping time of passenger trains is necessarily short = .
at'stations, it frequently happened that persons missed their fish becauge = .
they did notfind -the car readily, and trains would not weit, These .
*. .emibarrassments have been overcome by the'use of our own car. . It i
.-conspicuous by the difference in its appearance from other cars in. the .
- train, and bedring, as if does, the name “Michigan Fish Commission,
Attikumaig,” the persons intending to meet it are-directed at once to the. .
. propciardc&r,_ and annoying delays formerly caused to the railways are thus -
avoided. S ‘ :
. It is quite possible that it may become necessary te procure another car
"+ toassist in this work in the ngar future, as the capacity of the present car;" .
- - . even when in censtent use, was found last:spring to be entirely inadequate. "
.t ... todo.all'the work of the board.  The largely increased ‘capacity ‘for hatéh- -
- ing-whitefish trout and pike perch, the distributions coming as they doso -

- mearly at the same period of time, necessitated the application of & loan of -
one of the cars of the U. 8. Commission in- the spring of 1890, and in
addition to thisthe employment of an express car for a period of . twenty-
eight dayp. ‘Thepurchasé of ‘another car would be a wise expenditure;’

- vandwill ‘at an ea_rlgrdate_ be an absolute nocessity. T

- Afterthe season of trout, whitefish and pike:perch distributions hag passed;

“these cars, under the scheme' proposed elsewhere in this report might “be:’
©.operated during a number of months in ;each year in the distribution of
.+ ' black:bass, and other indigenous-fishes, thus enlarging the peried.of e,
i and adding: much'to the walne of our work. T
- - -Toshow the efficiancy of the car in its present work,” it may. be gtated -
..+ . thabtin the year 188Y,. between . Feh. 15, and June 10, and while' engeged

- - in the distribution. of fry from the.different hatcheries, the mileags of the R

B .
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car amounted to 18,781 miles, to which should be added about 2,000 miles

made during the remainder of the year on special trips.

During 1830 the car made o mileage of 14,825 miles on regular distribu-
tions, with an extra mileage on special work of about 1,500 miles. To this
should be added the mileage of the two other cars employed in the same

. work, 5,432 miles, making a total mileage for 1890 of 21,757 miles.

‘When we congider that this large mﬁeage was made within the bounda-
ries of our State alone, some idea may be formed of the magnitude of the
wotk, and of the effort that is being made to reach all portions of the

- Btate in our distributions of different species of fish. :

It becomes necessary in transporting fish from one point to another in
the warmer weather of spring and summer to reduce the temperature of
the water in the cans in order that the fish may be carried successfully. If
the.water were permitted to remain at the normal temperature of the
streams and lakes at these seasons of the year, frequent changes of water

would become necessary and the fish wonld then be carried long distances only

with extreme difficulty. Refrigeration of the water by carrying ice in the
lockers lowers the temperature and largely overcomes this problem in
transportation, and when a low temperature is successfully maintained safe
transportation is guaranteed and economy of labor results.

Repeated demonstrations of the superior facilities afforded by the con-
. gtruction of the ear to secure anid maintain a low temperature in the lockers
have been made. Frequently the temperature of the water in the cans has
been reduced from 58 degrees to 35 degrees, and has been maintained at
this point for hours. The fish were thus carried without change of water
and without any loss of fish worthy of notice.

,The New York Fish Commission, in asking its legislature for an appro-
priation for a fish car, instanced the efficient work of the car owned by this
commission, and have asked that the plans and specifications of pur car be
forwarded to them for imspection.. Their legislature will undoubtedly
give them the appropriation asked for at its coming session.

Repairs have been made to the car during the past season whereby we
have secured a different arrangement of the side doors and sleeping berths,
which have resulted in greater convenience in its use.

SCIENTIFIC WORK.

The investigations made by Prof. Reighard of the embryo of the pike
perch, or wall-eyed pike, during the spring of 1890, have resulted ina
most valuable addition to the practical side of fish culture. To fish cultur-
ists the suggestions made in his report read at the American Fisheries
Society in May, 1890, which appears in the appendix, if followed out intelli-
gently, will be of much value and should result in a decided increase in per
centage of the arfificial fertilization of the ova of this fish. Scientific
investigations of this nature can and do lend efficiency to the work of the
fish culturist. :

The work of artificial propagation of fish is today largely in the hands

of men whose whole experience has been gained by practical experience in -

this work. While many of them are careful, painstaking and observant
of the details of these operations, and thus become successful fish cultur-
ists, and hold high rank in their calling, they occasionally meet with diffi-
«<ulties which cannot Be overcome by methods known to them, and which
are controlled by causes that can only be explained by the aid of the

NINTH REPORT-—STATE FISHERIES. 41

-microscope in the hands of some person, who, by reason of his education

in biology and zodlogy, can determine the causes of failure in particular
cases. Science can be made to confribute to more successful practical
results in fish cultuve, if its aid be invoked when needed, and a wise and
judicious expenditure of money in this direction must redound fo the
credit of the State, and largely add to the value of its undertakings. The
State which thus wisely uses all means at command to enlarge the useful-
ness of its boards charged with public work, pursues a policy which tends
10 practical success, and gives the State itself a character for a broad policy
in its public work. .
While the work and investigations of Prof. Reighard connected with the
* pike perch are notby any means on a new line of inquiry, yet so far as they
pertain to this particular embryo, they are original and of value, if his sug-
gestions be followed out to their practical conclusions.

This is a fish that possesses a commercial value to the State, and any
practical solution of the difficulties which have always given a low percent-
age of fertilization of the ova, results in an immediate practical benefit to
the industry. :

There are many points upon which science may enlighten the fish cult-
urist, even with the species which have long been successfully hatched
Tt is an important thing for the fish breeder to know Lhow long the spermato-
zoon retains its vitality or life power after it has been taken from the fish.
Tt is important to know with some definiteness how long a period elapses
after the ova has been taken from the female fish, before it reaches the
condition where fertilization is impossible. It is important to the fish
breeder that he should know whether there is a certain time when the
male and female may be handled and the very best results be obtained,
and the highest point of success reaclied in artificial impregnation,
Tt is important for him to know within reasonable limits how long a period
is covered by the maturation of the egg after it is taken, These and many
other things are of the first importance to be known in our work, and can
only be solved by the use of the microscope in the hands of some person
gkilled and educated in the study of embryology. Science should be made
to cast its light in these dark places, and thus reasonably insure the prac-
tical results of our work to the point of greatest success.

To accomplish these objects and to secure the services of a person com-
petent to conduct intellegent inquiry along these lines of investigation, a
.conference has been had with Prof. Reighard, looking to his employment
in this work for specified times for the coming year. An arrangement can
be made with him, which will give us the benefit of his services for a
specified time each day, outside the time allotted to his regular duties,
W%.\ich will secure to the board a valuable service at a very reasonable com-
pensation, We therefore ask that the sum showu in our estimates for this
jtem be allowed, and we are satisfied that it will be a wise and judicious
outlay of money.

The importance of these investigations in aid of practical fish culture
.cannot be overrated. A reasonable appropriation of means to further such
investigations must reflect credit upon the intelligence of the logislature
which makes it possible to pursue inquiries of this nature and in these chan-
nels.

6
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MUSKALLONGE.

The muskallonge is one of the most highly prized of the native fishes of
the waters of this State. Its flesh is delicate and rich. It attains a large size
and was formerly abundant. Its gamey qualities make it a prime favorite
with sportemen. Like the other valuable fish, its numbers are becoming rap-
idly depleted and it is already comparatively scarce. The desirability of deing
something to replenish the number of this excellent fish has been long
. recognize% by this board. In the spring of 1889 an effort was made to
inaugurate thie work, which, however, was unfortunately not very encour-

aging, but the board do not intend to let the matter rest with this experi-

ment.: - :

. On May 1, 1889, Mr. Orr D. Marks, having been entrusted by the board
with the undertaking, went along the west shore of Lake St. Clair where
this fish had formerly abounded, to investigate the facilities for obtaining
spawn and the opportunites for hatching the same. The famous spawning
ground of Baltimore bay was visited and at New Baltimore two fishermen
were found who were fishing with some small nets in the bay, and it was
learned that they eanght a few muskallonge after the middle of May, which
they were willing we should handle. Five miles south of there a fisherman
fished off the shore with a seine, who said he caught a few the latter part of
May, which we could have the privilege of handling if we wished.

At Milk river, still further south, a man who fished with a gang of small

_pound or trap nets, said he caught now and then a small muskallonge and
was willing to grant the right to handle such as he caught.

The above being the only places along that shore where he could learn
that this fish was caught in any quantifies, he returned to Detroit.

On May 13 word was received that the fishermen at New Baltimore
had some muskallonge, and on the next day Mr. Marks went there. He
found three large fish in the nsts, # male weighing about twenty-five
pounds and two females, the latter both ripe, one weighing between forty
and forty-five pounds and the other about thirty pounds. These were
crated on the 14th and on examination the next day the male was found to
be spent. On the 20th the larger female died and on opening her the
lower side of each row of eggs was found to be dead and fungused.

. On the same day the seins fisherman above referred to canght a female
which had cast her eggs. He caught no males that spring up to May 30
when the work was abandoned by Mr. Marks. :

On the 22d the fishermen at New Balttmore caught another female

which, however, had cast nearly all her eggs. On the 23d the other femals
which had been crated on the 14th was found to be spawning her last eggs.

Several small males were caught, but upon examination were found to
contain no milt sack, and the conclusion was reached that they had not
arrived at the age of maturity. :

The only male that was caught in that vicinity, so far as came to the
knowledge of Mr. Marks, that was of sufficient age to fertilize the eggs,
was ﬁhe one above alluded to, which was spent about the time it was
caught. : ‘ : :

The indications being clear that further attempts to accomplish any-
thing that season in that locality at least would be futile, on May 30
Mr. Marks returned to Detroit.

In the following year the other work of the board was so urgent snd
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prossing at the proper season for further continuing the experiment, that
this work was reluctantly postponed for another season.

The incréasing scarcity of this fish and the high estimate put upon it by
both sportsmen and epicures will prompt an early and earnest renewal of
the efforts to increase its numbers by artificial propagation.

WHITE BASS.

In the spring of 1890 it was learned that a favorable opportunity existed
to make some experimenis in hatching white bass. Through the courtesy
of the Superintendent of Fisheries of the State of Wisconsin, who contem-
plated experimenting there in the same line, we were offered the privilege
.of taking eggs for this experiment at Winueconne on the Wolf river in
that State. : : ‘

Mr. Walter D. Marks on May 21, 1890 left Detroit for Winneconns,
where it was reported the white bass were very plentiful. He went pre-
pared to take and fertilize the eggs and if necessary transport them to
Michigen for hatching. He arrived at Winneconne on the 23d and found
the fish there in large numbers. He lenrned from the fishermen and
residents that the fish had for many years been abundant there at the
spawning season. They are taken principally in hoop or fyke nets. They
come up the river from Lake Winnebago and quite likely through the
rivers and lakes from Lake Mighigan, and afford sport and food for a
great many people. They are shipped from here to Bt. Paul and St. Touis

-and other markets. They are excellent food fish with a flavor much like

the striped bass, and when taken with rod and line afford excellent sport,
to the enjoyment of which a new zest is added by the glistening, silvery,
irridescence of their color and the beauty of their graceful form,

The nets wheun lifted in these waters were filled with the white bass and
nothing else, they were so abundant. The fish taken in the hoop nets
were not ripe and no eggs were obtained from them. No eggs were taken
until June 1st, and they were taken from fish caught in gill nets set on a
gravel rift which was their spawning ground. On June 1 gixteen were
caught with a short piece of gill net rented from one of the fishermen.
Three of these were spawning and the eggs were taken and fertilized.

The eggs are very small, running 32 to the linear inch and 32,768 to the
cubic inch. They very much rezemble coarse corn meal in bulk. A full
grown fish, weighing say 2} pounds will yield upwards of 65,000 eggs.

The eges fertilized June Ist at about 11 A, M., were put into Seth Green
shad-hatching boxes and placed in the river with a current of three miles:
an hour fiowing throngh them having & temperature of about 68. After
six hours the form of 51&3 fish showed in the egg, and motion was apparent
after 18 hours, and hatching was complete at the end of 36 hours.

A gang of three nets was obtained and on June 2 two quarts of eggs
were taken and on the 3d a like amount. Of these about 35% were
hatched. The fish which were hatched escaped into the river. Cheese
cloth was used as a screen on the boxes, which would hold the eggs and
the fish when first hatched, but when the sack was absorbed the fish were
so small that even the fine cheese cloth would not hold them. This was a
difficulty that had not been foreseen and prevented saving any of the hatch
to transport to Michigan, as had been planned. The period of hatching,
too, was so short as to render it impracticable to transport the eggs dry for
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hatched was from eight:to ten thousand. They were released in the river

at the place of hatching on July 2, the 12th day after they were fertil-
ized. his closed the work at Algonac. ) :

The eggs are a rich dark bronze color and are very easily broken. They
require careful handling and will not stand rough usage. They must be
stirred very gently and for a long time to separate them. The milt forms
s heavy coating on the eggs which sticks them to everything they touch.
When only good eggs stick together they hatch well enough, but when a
bad egg adheres to good ones it is difficult to separate them without
destroying the good eggs, and if not separated the bad egg destroys the

ood ones. On this account the percentage of loss of fertilized eggs was
arge.

n July 5 eighteen sturgeon, twelve females and six males, that had
been caught in pound nets, were procured from the Canadian side of Lake
St. Clair and crated and towed by row boats about ten miles to the fish
pond at the fishery controlled by the Commision near Fort Wayne below
Detroit. One small male was killed and opened to ascertain the growth of
the milt in young fish, and it was found to be well developed. %his fish
was estimated to be about four years old. The pond where these fish were
placed is about six feet deep, in the edge of the current of the river, with
soft bottom end detached from the shore. The fish were handled by seine
from a platform at one end of the pond. They. were carefully handled
twice a week for over two months without any success, no eggs being taken.
Upon opening a female the eges seemed to be blasted and the milt of the
males appeared to have dried up. One male and one female were kept
in the pond till October, when the female, on being taken out, was found
to have spent her eggs, and new eggs were forming,

Mr. Aaron W. Marks, who had charge of these -experiments, was form-
erly in the employ of Mr. Seth Green and took part in 1876 at New Ham-
burg on the Hudson river, in what was perhaps the first successful hatch
of sturgeon eggs in this country. The number of eggs faken for that
hatch was about 20,000 and they were taken from & single fish. The
number hatched was about 140,000. The treatment of the eggs and mode
of hatching was substantially the seme as that adopted at Algonac as above
deseribgd. ' :

The board planned to continue the sxperiments below Detroit in the
season of 1890, where it was learned the fish were taken in spawning con-
dition. When about ready to commence the work it was ascertained that
Mr. Frank Clark of Northville, Michigan, had been to the fisheries below
Detroit and had succeeded in hatching some, but that the season was over,
the spawning there apparently having taken place earlier than the experi-
‘ment the year before had led us to expeot.

These experiments demonstrated the feasibility of artificially propagat-
ing. the sturgeon, but it is apparent it is necessary to take the fish just
about the time they are ripe and in the act of spawning, and that prob-
ably the fish will not ripen in confinement and especially when.they are
wounded when captured. , : :
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T DEIROTE STATION.

- months: of September and. October; 1888, the capacity of this
'fiji,_\éasedh'yfthe addition of the jars formerly carried at the
skoy station, which station it had heen decided to discontinue.
This‘change in the Detroit hatchery was effected by the addition of .one
" row of jars to-the top of each gallery, and by a rearrangement of the jars,
‘which placed the jars closer together, and gave six additional jars to each Tow.

The station when thus altered had in operation-five hundred and twenty- - ‘

. five jers, with a capacity for hatching annually eighty-five millions of
whitefish fty. . These changes- entailed but a small -expense, and ptill

retained the capacity for output of fry which was formerly-possessed by
both the Detroit and Petoskey stations. These changes necessitated an.

enlargement of the storage tank capacity of the station, in order to success-
fully and safely. carry the added fry, and there was added one new storage
tank thirty feet long, five feet myge'a.nd eightesn. inches deep, and two
other and smaller. tanks with a united capacity equal to that of the larger
one, A -mew tap conndetion’ was made with the water-main on Joseph

: -Gaﬁil")'&u:av,enue,’-twoinqhes sn digmeter. 'This gave the needed additionalsup-

* ply. of fresh water e uired to meet the increased capacity of the housé,

"7 "A tolephone was placedinithe Detroit-hatchery on February 28th and -
snother in the office of the board. The work has been greatly facilitated

.thereby. Frequent and imperative demands upon the hatchery sre made

for quick communication with different points, particularly i the egg.

. taking season, when the season is busiest, and in the spring when distribu-
tions of fry are being made,. and the telephone has served such a very use-
ful purpose that it could searcely be dispensed with,

_ No.serious trouble was experienced in the practical operations of this
station during the hatching season, but as all the whitefish ova was carried
by the commission in.one house and no precsutions could be taken to.save

the eggs in case of s failure of the pumping supply, considerable anxiety

was felt until the season elosed for fear-of some failure of the pumping
works., In-the event df such a failure, if it were of long duration, the loss
-, of the entire stock of whitefish eggs for the' seagon would natuslly follow.

On-the 31st day of March, 1883, there was & failure of the city puniping
works for a short time, caused by & broakage of one of the mains. The

* eggs, however; were at this time well toward the end of the hatching seasen .
' ally hatch, so the danger was.

and close upon the time when they would natur

not so great as +would have threatened earlier in the season. A compara-~

tively insignificant number of fish were prema rely hatched at this fime,”

‘but the pumps were so0on again in operation an the danger was past for
the time. : ; :

Our experience in the winter of 1888 when an entire failure of i_;he water

supplyoccui-red lasting nearly fwo hours, threatened such serious results that

we decided to include in our last estiinates submitted to the legislature, an

\ - item sufficient to cover the expense of a relief pump of our own m the build- - =, . -
ing, which could be nsed in emergencies of this kind and which would pre- -

+ clude any possibility of guch disaster in the future. .

'The other repeirs put upon the property ‘this season were of minor con- .
' gequence,-and covered what may be termed ordinary current repairs such
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as were sufficient to maintain the property in good condition and prevent
deterioration, .

The work of taking whitefish ova on the Detroit river in the fall of 1888
was begun some days earlier than in the fall of former years, the fish run-
ning on at a much earlier date than usual Arrangements were made
whereby we secured for our egg taking operations, the fisheries at Fort
Wayne, Mammmy Judy, Grassy %sla.nd, Red Shanty, Belle Isle and Craig's

all of which are on the Detroit river,

The first eggs taken on the river this year were taken on Qct. 31, and
the work of egg taking was closed on Dee. 5. A much larger number of
eg%-s were taken this season than had been teken in a number of years
before, but owing to some canses not yet fully determined, a much larger
number than usual were lost. This loss of eggs not only occurred in the
eggs taken from the fish handled by this board, but the same trouble was
experienced at all other fisheries where operations were conducted during
this season to secure eggs for other hatclieries. :

At the close of the egg taking season all the jars in the Detroit house
were filled, and a sufficient number of eggs were also obtained to make
good the usual percentage of loss from unimpregnated eggs, after the per-
centage of poor eggs had run off. Soon after the eggs were placed in the
house, it became manifest to us that for some canse there would be a great.

- loss, and the result was that within a comparatively few days there was a
total loss in the Detroit house of about sixty jars of the first eggs taken.

Wisconsin was at the seme time conducting egg taking operations upon.
the Canadian side of the Detrgit river and the'U. B. Commission were
conducting operations at Put-ié?—bay Islends on Lake Erie. At each of
these points & similar experience was had, and in the case of the U. 8. Fish
Commission they experienced a much more serious loss of eggs than we
suffered, in fact their house was filled early in the season to its capacity,
but owing to the causes spoken of hereafter, or some otlier unesplainable
cause, this entire take of eggs was lost. They succeeded later in the
season, however, in making good a portion of this loss. _

The only known causes which contributed to this, loss seem to be the
following. The weather during the season continued warm until late in the
£all and the water of the rivér remained for a long time at 53 degrees Fah.
The fish taken in the nets and afterwards held in_ pounds and crates,
suffered almost an epidemic from a fungus growth. In many instances the
fish died in the pounds, their bodies being so badly fungused that they were
entircly worthless as food. This condition of things was exceptional to a
degree, and has never before or gince occurred to anything like this extent
in any of our egg taking operations. The fungus not only attacked the
fish, but followed the egg itself through its early stages, and there was a
congsequent large logs from this cause. We were unquestionably better

situated by reason of the nearness of the hatchery to the fishing grounds.

$o secure a large percentage of good eggs and avoid great losses, than we
would have been if the hatchery had been more remote from the
fishing gronnds. (lare was taken to avoid overcrowding the fish in the
crates, not more than three hundred being placed in each crate, the size of
each crate being sixteen. feet in length, five feet wide and five feet deep.
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. The fungus growth referred to gave trouble for (riluite a poriod of time

oven after the eggs had been placed in the j
jars and the percant h

&%ﬂ;;gsoff thIig vfgrglsi g&u r;mttert?f gommo}rlx occurrence in the ﬁ)atih;-; gtg frzg

: growth by washing them, and even then but th
quarts of eggs could be run i jar ilo i conditions
th%r oorry igfs e s q$1 &11-1;;1: in each jar, while under ordinary conditions
- During the sesson’s fishing th v ‘ i
fisheries the following numb%r Ogrv?rl‘&f;‘gs%r:ated and handed ot tho various

Famoles. Males.

rassy Taland

At Red ghanty, .7 T e H
At Mammy Juydy_._ i i o
At Fort Wayne.. _____ [ [ o TTTTTTmemmhmmon 1 i% 1 %gg

3,052 3,047

Total of male and female fish handled

........................... 6,699

The ﬁ,rst eggs wers take;l on the riv
\ _ river on November 1. Thi
;Suniﬁﬂé};-so%acliﬁ;; zha:? th:shﬁrst takis of :Ei}:he preceding se;soﬁ andlsa‘gg;ﬁ 1?1:3?: ‘
arlier than usnal. Egg.taking ope,ration’s closed

fv.as gjl}lg? ;:%;6% number ‘of eggs taken at all the fisheries in the f?a.ll c:)]; Z]l)888(§
o ('))’leaw',ring:a.t g{fart;};ﬁtglgmbgrl theref v;%rqe hatched and distributed

,000,000, o of loss o . This loss exceeded th
average lots by about 12%, and can be account & f o5 above
mentioned. The eggs bogan hatching on g&l ceh 18, 188, g e

- =y h 18, 1889, and the ]
eggs were hatched on the 22d day of March &I’i'ch' 4 s > ot
rapid hatches ever had, the whole time covere ing Only coron daes Frost
th((a) t111]1)e the hatc‘h was ,commenced until Cizevlt‘reag Eﬁigﬁegll.ﬂy seven daye from
-~ DShieceralbfr ZMO, 1888, there were donated to the N, Y. Fish Commission
and o ppn:al 0228000111'0_9 Green, Esq., superintendent of the Caledonia
whiteﬁls% ,024, whitefish eggs. "On January 30, 1889, 300,000 eyed
it Fishe gs were shipped to J. H. Marks, Bloomingdale, N. Y., for the
D Tl ommission. In return for these eggs this commission received
¢ whit;ggh ;%%s‘; :fesl-rlr?a?; in a.?]:(l)ther part ﬂgfg this report. Distributions
¢ in the spring from the Detroit h

shgvg(:):nm&%:thee; s&}l]:dlulte c%f '}vl?teliiglégplants in the appendii: 1tc())l this? {;‘Cel;eol;};, »

3 - st of July, , when the funds appropriat !
legislature for permanent improvements at the De:'isrori)ifJ V?Iljlllil:gﬁes% :t};.ttiﬂc:)ls

. became available, bids were solicited for the work and a contract was

entered into with Candler Bros., of Detroi i i

to {‘nhake the contemplated igpi.c;vc;mesg.mt, they being the lowest bidders,
esé 1mprovements were designed to enlavge the capacity of thi i

?:()11::1'10 hg&zgth&lvimgha capaptitg' ff about 80,(%0,000' t];acllﬁjé%ogholggt&tlgz
i s change, it had not been thought to b sessary to i

any wise change the structure. of the buildin g it%elf. It e;;gs;zz:ls;g tl?o;rr-l

- ever, before the work had proceeded far th i '
e bhe , at unless some ch
. E};ﬁl{gz}’lgzg v;;nrg; gt))at.';t Oftthie; hatcht_e;'y e%hould be exte‘ndeg, %leg\esggiﬁagee
. lach ge tank capacity for the increased 1t
‘_whmhk the house would accommodate. We a.ccordingl}crl,u?:;tlgeOfnf)g

7
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inexpensive method of securing the desired accommodation, proceeded to’
raise the roof of the wing and move the west wall of this building fifteen
feet further to the west. It was alsofound that at a very small expense
the roof could be raised another story, thus giving s storage room on_ the
gecond floor and & room for a shop, both of which are necessary and both
of which had formerly been on the ground floor of the wing, occupying
the room which was now to be occupied as-a tank room. ’
~ On Aug. 15, 1889, the carpenter work commenced on the wing, and
improvements in the main building, The roof was raised, giving two
large rooms upstairs, which are used for a work shop and storage room.
The large room which is called the tank room is 47x34 feet with 10 foot
walls celled up with pine and painted. The large tanks that were formerly.
used ‘nt Petoskey were placed in this room and the additional large tanks
were taken from the main building of the Detroit house and placed by
their side. These tanks are 35 feet long 4 feet wide and 20 inches deep.
All the interior fittings of the Petoskey%louse wore used in refitting this
wing. The two small storage tanks were spliced to the same length as the
other large storage tanks and four new ones were added to them, making
eight storage tanks in all.  All the posts of the jar galleries were spliced
out and carried one tier of jars higher on each gallery. The large foot
tanks at the vast end of the house were cut in two, and the house made a
double house, containing four galleries of jars, with a capacity of 1,053
Chase jars. The addition of the extra row of jars at the top of the jar
%a.lleriaa pabt ths jars on thoss exztra rows 130 hizh to be worked
rom the floor conveniently and we. constructed a platform between the
gallerieg about half way up the he#lrht of the galleries, upon which the two
upper tiers of jars are worked with ease. An open space was made through
the wall between the main building and wing to allow ready access to the
tank room from the main building. A ten foot opening was thus given
which was arranged so as to be closed by two sliding doors with half sash
openings. A large window, 3-% foot wide by 9 feet in length was placed in
the east gable of the main building to give needed light in place of two
other windows closed by the enlargement of the wing,

Tt was found necessary to move the water closet from the tank room or
wing to the northeast corner of the main building to make room for trucks
when handling cans. A coal house was built and painted to correspond
with the hatchery 19x4x7 at the east side of the tank room,in the alley
adjoining the building. The contract for making a concrete floor .in the
tank Toom was let to Chandler Bros., and the improvements were finished
on the 20th of September. The concrete floor was not as good as we
should have had according to the contract, but was afterwards relaid by
the contractor and is now in good condition.

The contract for all sewer connections, water taps end general plumbing
was let to Lane Bros. of Detroit. A six inch water-pipe forms the connec-
tion between the foot tanks and storvage tanks running under the flpor in
the shape of a siphon. This arrangement puts the connection between the
foot tanks and storage tanks eutirely out of the way of all work dome on
the floor of the house and works with entire satisfaction. The flow of
water through these pipes is easily regulated by s funnel shaped opening
and is entirely successful in its operation. As 1t reaches the storage tank

_room it forms a *Y” and branchep to each double storage tank. ‘The flow
of water through these pipes is controlled by a tube that is ¢onnected to -
.the:itpn pipe.. This: tiube:is a bell-shaped or funnel-shaped adjustable pipé

\
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‘raiged’ by turnirg it eithe? way,.
er. passinig-through the siphon pipe:
ngement work very:nicely. A larger supply of
Lie,added, jars.and the, right o/ put in B twoli
6. Board of Water Commissioners.’ It ‘was made in
: watbr-meter 15 attachod to the pipe supplying
L'room, Garrying -the young fiy. = A connection
his pipe:to the fourinch pipe to add to/the feed of’
I 5. thtough' the floor leading to each water connection:
Joarder and as they were commencing to-decay the wore laid up: -
anew-with brick-and mortar, making them mors substantial than -before, -
The water COHHWS from Joseph Campau Ave. which formerly fed the:

tanks in' the west enitl of thé main building were changed, and & eonneckion:,
_was made from this to the four-inch main feeding the jar tenks. = = ™
" . 'The large tanks et the west end ‘of the house were taken out to make -
rdom for an emergency boiler. The commigsion found it necessary to put. .
i e boiler .for protection; and. it was necessary to have an iron smoke-:
s : nnection therewith, L T
ry building ‘had- up to this time and throughout'.
= aingd' constantly damp from the great smount of,

afer.constantly. pagsing :through- the house, end the employés suffered. .
considerable discomfort from this ‘condition.of things. It was decided in-
- making the changes in the building to construct ‘s chimney and fire place

. in the maiu hatchery, to overcome this trouble and meke the buildiug dry .-
¢ and comfortable, Accordingly, with this object in view, and to secure
+ “better ventilatiofy 'and to prevent the sweating of the .walls in winter, a-
- .chimney fwenty-eight-fest in height having a fire place with a flue nine by
Lj\,quenty_'inché‘

he smolie 11

m dimensions was erected. To this flue is also connected’ .
of the:boiler. This improvement has effected all that wag .

‘ o and the hatchery is now-dry and.comforteble at all-tirnes, - - " -
< Hor' reasonsg “alregdy given, a pumip.-and boiler were put in‘the Defroit .
- - hatchery to be used in’ cases of -emergency in.cese of failure of ‘the city:;
.. water mains. A boilér of the *Economyic”. pattern of thirty horge power -
. and a pump were pirchased and placed in the mein building. The pump',

hag & throwing capacity of one hundred and sixty-seven gallons per -

oiler was placed on & suitable foundation in the northwest eorner -
in building -and proper steam -éonnections were made with the .
: set abdut forty feetto the east, and is so placed in the paz-’
veen the. hatchery proper and tank .room, as to, be eftended to
50 The suction pipe, four iuches in diemeter, is 8ll ‘con--
ar. . The pump is well set on a foundation of brick
iér gerves also to' furnish heat, as well ag power for'
fifteen pounds of steam {is ‘kept -on: the boiler night and~

m, then passes through the the main’ building over ..
th all:the -shut-off cocks that are necessary. When the . -
8 done as'a test every Thursday, the water from
ump itlirows a sufficient supply for our jars
so’tar has given. entirg satisfection,. and-fgr. - -
of emergency. - The smoke pipe from the
mney jin ‘the: main. building and & damper,
lox'with. the chimney. - - When the
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damper is shut off & good draft is had in the boiler. Soft and hard coal
mixed are used generally for keeping up a low head of steam. The fire is
usually helf banked. The exhaust from the pump escapes near the wing
of the main building. 'With the small exhaust drum this boiler is allowed

150 pounds of steam, but & pressure of five to ten pounds is usually carried. -

Water to supply the pump in case of accident, is held in the large tanks in

the tank room with which our suction is connected. This water may be -

thrown through the pump to the upper tanks feeding the jars. It flows
back through the jars into the main tanks agein, and so on through, and
the same water cun be used as often as necessary until our supply of water
is again secured from the city mains. As a proof of this it may be noted
that on the 12th of December the supply of water from the mains stopped
and in fifteen minutes wo had 150 gallons of water going through our pump,
which gave us an ample supply. This has since been improved upon and
within five minutes the pump can be run to its capacity.

It was thought advisable by the commission to introduce gas into the
house to secure better light for night work, and it has proved & great help,

especislly in case of accident the house can be illuminated quickly, showing-

every faucet in the house and all connections. There being twenty-eight

a9 Jets in all, the jars can be worked at night as easily as during the day.
g[‘he contract for putting in the gas pipes was let to Daniel Lane of Detroit.
No leak in any pipe has been yet discovered. '

The painting of the new woodwork was. done ‘mostly by the regular
employés of the ccmmission donnected with the station. All the jar
brackets, shelves, and the jar galleries were painted three coats and were
finished with a black varnish, which looks very tidy. All jar tops were
painted with the same varnish. The tank room was given two heavy coata
of light drab. .

On the 15th day of September five hundred and seventy-one glass jars
arrived from C. E. Dorflinger & Son, Pennsylvania. They arrived in first-
class condition, only two jars being broken. On the 18th of September =
contract was let to the Detroit Tin Manufacturing Co. for making five
hundred tin jar tops st four dollars and fifty cents per hundred. Also a
coptract for five hundred jar tubes to the same party at two and one-half.
cents apiece, the commission to furnish the material. The work was done
in a satisfactory manner. Lead was used for the purpose of making the
tubes for the jars, instead of block tin, it being one-half cheaper and
equally good. The new jars are topped by the employ¢s with white lead
putty. The glass tubes we have used in the jars have been discarded,
metallic tubes have taken their place, being a great jmprovement and
entir:ly doing away with breakage. Five hundred wooden faucets were
bought for the new jars, and two hundred feet of siphon hose for jar con-
nections. ' )

It was found that the fire pot in our large coal stove was burned out;
it was taken apart and a new one put in its place. This stove was placed
in gt the esst end of the main room to preserve an even temperature.

The fisheries at which whitefish were taken in the fall of 1889 were
Belle Isle, Oraig’s, Ft. Wayne, Grassy Island, Mammy Judy, Red Shanty
and the Stock Farm, all on the Detroit river. These fisheries were all
placed in condition to be fished in the latter part of October.

The egg taking began on the river on November 3, eighteen quarts.

being taken on this day, and the egg taking closed on December 5, the
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1i& 1a¥éeét':‘ﬁuﬁ:‘lb;§r of egps taken any one day wes'
n this day 422 quart of eggs were taken.

nd handled to the following number:

RS L N 3,048

Total. ... _. IR 9,142

The total number of females stripped was 3,455. .

, The total numbr of eggs placed in the house was 122,683,200. The total

. batch wasa 109,700,000, , T -
", The catéh of whitefish on the river this year was very light, and had it
ot been for the exeeptionally large yield of ‘eggs per fish,-we should ‘have:

fillen far shork.of the'number taken,. - - A

The conditioft'of the fish talen-on the river this year was excellent,in, .

- fact equal to the best ever taken, and much superior to those taken for the- -

past three years: : ‘ .
Five men were regularly employed at the Detroit station during the
SEAson, ondfmari acting as-night watch. : S
Owing to the falling off of the catch of whitefish on the river, efforts
- were made to secure the right to-go upon the Canadian side of the river to
" ptrip certain fish then crated on Fighting Island ready to cast their spawn.
. Applidation ‘was:made to the- overseer in charge of the Sandwich, Ont,
“hsfehery £ perpiission to handle -these fish, s moré than a sufficient
. quhntity tofill'their'own house had‘already been secured by that govern-
_ment. "Permission was'granted s to handle-105 whitefish at. the ﬁsiery- ab-
Stony Island which was being fished on the American side of the river by
the Canadian government, and & sufficient number of male fish to fertilize -
', . these eggs were placed in & floating crate and faken in tow of a small boat
. .tothe idland, ' On arriving ther®, owing to the rapidity of the current and’
- high wind prevailing, the men lost.control  of the boat and the erate’ >
rarided on one of 516 piers of the bridge and the fish were lost. The -
accident was & loss of the opportunity to take this spawn. -
plication was made’ previous to this to the Minister of
nd:Figheries to grant us the privilege of handling the whitefish .
eferred to'on Fighting Island, as in the event of tieir not ‘being,
by, g owa would be entirely lost. This point was stated in.
‘promise was made that if the right were granted, we would .-

-fry from the eggs so taken in the Detroit River, on the :
wo. countries; so that a, mutual benefit- might result. A
‘ ived after some days had elapsed denying our request. Some -
+thei on. we; were notified -that the matter had been reconsidered
1} i granted. The permission, however, came too late, aa
.permit, arrived the fish hed been spent and freezing.

t.im, meking ‘it practically impossible to conduct further,
woo o o . oA
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" November Mr. A. W. Marks was orderad -to go to Mauistique fo gather,

ECRE AN {

" Matters'wore not, however, permitted to.go by default. .On the 20th of
if possible, at that point, sufficient eggs to fill the house. Upon his arrival

“he found the New York and Wisconsin commission men had arranged for
all the eggs which might be taken at this point, and there was no prospect
of securing a supply there. .

From Manistique he went to Sault Ste. Marie, but by the time of his
arrival there the season for fishing was practically closed, and he returned
to Detroit. .

By renmson of the light catch of fish in the river, we were not able to fill
the Detroit station to its capacity, yet when we compare the output of
1889-90 with former years, we find that we have made a substantial and
decided gain upon the output of all former years, and we are now provided
with a station which must greatly increase facilities in the future.

In the fall of 1889 the Lletroit Water Board from which we received ocur
water to run the Detroit hatchery, notified the public and its consumers,

" that after a certain date water meters would be put into all establishments
consuming & large quantity of water, and users would be charged according
to-consumption. 1ln pursuance of this policy and soon after this notice
was given, & meter was placed in the hatchery.

A petition and statement showing that our opérations were for the
public benefit, was prepared and sent the water board, and at a regular

. meeting of that Board the two resident fish commissioners appeared and
. laid the matter fully before them. After a statement that the legislature
had allowed a certain specific sum for the water consumed here for the
ensuing two years, and that we -had no other fund to devote to this purpose,

and that if metre rates were adhered to in our case, it would result in a

discontinuance of our whitefish work, and the further statement that the
" work was not to be considered as a private enterprise, but was conducted
" wholly for the benefit of the public, they unanimously and willingly granted

our request that the water necessary to conduct the work here

- should be granted for the next two years at the sum named in our appro-

- priation. There ia no question that the water board is desirous of giving
the state fair treatment in this matter, and will willingly grant all reason-
able concessions to this enterprising public work.

At tha close of the fishing season of 1889 the board of park commis-
sioners of Detroit decided to change the policy of their board regarding
the leasing of special privileges to individuals on Belle Isle Park. Up to
this time fhe fishing privileges on the Island had been leased at an annual

- rental to different individuals by the board since the acquirement of the
property for public park purposes. The board came to the conclusion,
after fully canvassing the matter, that this was against good policy, and
determined that no more leases should be granted of fishing rights. They
were further moved to this conclusion by remson of the unsightly fish
pounds and fishery buildings thet disfigured the island for park purposes
and decided npon their entire removal. )

‘With our largely increased demand for eggs with which to fill the white-
fish hatchery, and with the necessity of retaining the product of this fish-
ery which we had enjoyed for two or three years, it seemed to us a matter
of great moment that our facilities for spawn gathering should be in no
way curtailed by the loss of this fishery, if it possibly could be avoided.

‘We, therefore, early in the summer of 1890 made a formal application

i
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trout and whitefish plants somewhat embarrassed us in this work this sea-
BOM. - :

The eggs wero sent to the Detroit hatchery. The time occupied in the
hatching of the eggs from the time the eggs were placed in the house to
the time the hatch was completed, covered a period of about thirty days.
This was a somewhat longer time than is ususlly taken with these eggs,
and it resulted in the whole number of eggs in the house being hatched
within twenty-four hours. The fish were strong and in fine condition,
being practically of the same age. There was an entire absence of canna-
balism, which is usually & serious trouble in hatches as ordinarily made of
these figh. ~

The total number of eggs put in the house was, as before stated,
71,323,928 The number hatched and distributed was 39,941,399, giving a
percentage of successful impregnation of 569, This was a most satisfac-
tory result and was fully as good as we have ever been able to obtain.

These fish were mostly distributed in the inland waters, on sapplication
from people desiring them for the lakey and streams. Distributions were
made in over fifty localities. This work of restocking the inland lakes
with wall-eyed pike is giving great satisfaction to the people. One large
glant was made on the fishing grounds from which the eggs were taken in

aginaw Bay. Owing to the sudden hatch and the necessity of getting
the fish into the water as soon as practicable, some applications were not
filled, but these were carried for the next season.

Details of the plants of this fish will be found in the appendix.

In the spring of 1890 the force went to Saginaw bay and entered upon
the work of taking and fertilizing wall-eyed pike eggs in the same locali-
ties as-in the previous years, namely, at the mouth of the Saginew and
Kawkawlin rivers, '

Egg taking was commenced on the 12th day of April and the last eggs
were taken on the 26th of April On the 14th of April 2 severe storm set
in on Saginaw bay, which prevented the fishermen lifting their nets for
some days. ‘This storm occurred in the height of the run and was a
serious interference with our operations. It was found sfter the storm
that the large female fish had lost their spawn, The total number of eggs
taken during our operations was 76,602,876, The eggs were sent to the
Detroit hatchery and commenced hatching on May E The hatching was
completed on May 22, covering a period of about twenty-seven days from

-the time the eggs were taken until they were hatched. There were hatched:

of this number of eggs taken 25,000,000, or 309%. Of this number
22,300,000 young fish were planted, the rest dying before the plants were
completed, or being eaten by the remainder of the fry. These eggs were

not in as good condition as those taken the previous spring, being attacked

by fungus, which caused a large loss in percentage.
See appendix for details of plants. '

PARIS STATION.

There has been a constantly increasing demand for the products of the
Paris hatchery since our last report. Insome respects our work on brook
trout has been phenomenal. When the commission first began their dis-

-tributions of this fish all the streams in the lower peninsula, with the

exception of three or four in the northwestern portion, were entirely desti- -

tute of this fish. Tt was hardly éxpocted therefore, by even the most san-
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most eafisfactory; As a consequence, nearl r thewhéle
sidersd in tlie planting of trout and but ow failires
rover the.requisite’ care 'and judgment have been ag

The‘¢conomie-nature of this fish-alone can hard]
6 ‘membess ofithe legislature 0f:1887-8 8did: “Thy
out in ‘my county-alone is worth at least $10;000 -5

g

Paris in. 1889 and 1890 have been of 8 very gratify-
ter. The meander of the stream for some dig-
cquired: at. this station when it was originally
hebpard a strip: 6f land following the-mearid:
each side of Cheney creek, on which the
tardistance of. about’ fifteen ortwenty’
he-fences marking the rmesrdar Boun
:and thet of indi'v-ifual owners adjoining; :
¥ 1ke exactness the true boundaries, ‘Follow-
ellowed by.the last legislature for the acquirement.
and &4/ this station, one of the adj oining proprietors
‘quantity of land adjoining the Stafe . property,
ntite quantity of land which he owned: to the State
parcel of his land which would be. of gny value to
08, ¢ remainder of his ‘property was neithe
tion with the work at this station. - Bom

not. dispose -of this 'parcel lmles X
lind he owned, His price per acre

bout double-its value and the' board.
hig property: Upon finding:he
10, -he ‘notified the.bdard:pf hig:
ly  adjoiningthe north line:of
3, intenditg to make the hafdh:
~‘the:public to patronize. his' place
1 1o wise use; the State property to
Péceive nb courbesies in eonnection
c ‘the general public, to wit, access. -

' "r.wa.,S'eﬁ:h}bfbifaht:'bayo
- declined: to enter in

infendent wes instructed. to haves
made. . A survéyor was. employed. -
.was established - actording' to- hig
.ht}in.e“of the meander considerab

", re-gurvey,

. further {o the-
,-£rom the porids,

of "the - Btate ‘property.
of the. gtream, so far
ally -fenced ‘with & post:
-definitely. established. !
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When the Parik station was first located in its present situafion some
years since, the surrounding country was a new and comparatively
unsettled portion of the .State. The face of the country was covered with
its natural forests, and with the exception of a few rods of the lower " por-
tion of the stream, Cheney Creek was covered with & fine growth of timber.
The stream has its sources in springs which rise at no great distance from
the hatcheries, and the entire length of the creek from its furthest sourcea
to its mouth, where it discharges into Muskegon river, does not exceed s
mile and a quarter to & mile and a half.

As the country developed and became cleared of its forests, the sources
of the stream were threatened with denudation and & resulting losa of
volume and a consequent raising of the temperature during the summer
moenths, which would render the supply of water necessery to conduct
operations there uncertain and its temperature unsuitable for uses as &
trout hatching station. The commission some years since foresaw these
resulis unless proper steps were taken to prevent them, and has. urged
upon the legislature the necessity of acquiring &ll the land at the sources
of the stream, in order to protect our rights. From time to time the State
has acquired parcels needed, with one or two exceptions. At the last ses-
sion of the legislature money was allowed the board to purchese other
lands and we have since purchased s 40 acres lying upon the sources of the
siream from Mr. George F. Stearns, and the commission now practically
controls all of the more important sources of Cheney Oreek, and & lasting
supply of water is reasonably insured. The consideration paid for this
forty acres was $1,000, which was a reasonsble figure. The amount of
land now owned by the State at Paris is 158 acres., If the State should
ever decide to discontinue this station, the land which it now owns there
could be disposed of at an advance on the prices paid, and has therefore
been a good investment, even aside from its uses as a trout station.

A large amount of fencing has been done around the other State property

and it has all now been reclaimed from its former condition as a common.

A windmill and pump were purchased at the sale of some reilroad
property in the immediate vicinity of Paris for the use of this station at
the very low figure of $75. This property was all in good condition end
was subsequently taken dowu axd put upon the State property, just across
the highway from the superintendent’s dwelling, upon the highest ground
belonging to the State. It now furnishes water for fire protection for all
our buildings, having & large tank, which is kept constantly filled with
water, and which is aeveral feet higher than the roof of any of the huild-
ings. Its supply of water is taken from wells which have been sunk
underneath the tank. The reservoir also furnishes a supply of water for
the lawns during the summer season. The tote] cost of the pump, wind-
mill, tank, connections, water mains and all complete has been in the
neighborhood of $700. :

There have been constructed at this station since the last report five new:
breeding ponds for brook trout, Thesse ponds are constructed with gravel
bottoms and with sides rip-rapped with stones, and the lawn upon each
side has been brought down at a gentle slope properly graded and sodded..
The bed of the stream under the railroad bridge has been changed from its
unatural condition, has been laid up with neat, sloping stone wells on each
side and the edjoining earth has been sodded and graded and put info

4

~excellent condition. Considerable grading has also been: done. alpn-g-. the .-
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o mothing but bare sand, but are now all

es’ by board dams, have béen remodeled,
d.replaced with dems. constructed of Istone
nicely graded and-4urféd over. ~A terrace
uth side of the new hatchery -and gall has

Igél tended to beautify the property.
o
gt portion of the season when it is-not

ithe - hoyse.

. Thétot et:0f brook troutieggataken was &
© berof Germai trout eggs taken was 20,000. Of this quantity of e% 8. there
~ were -hatched and planted in the streams of this State 2,468, %?)
fry, there being a loss of a little over 14%.. oY
The first brook trout eggs taken in 1889 were taken on Sept. 23, and the

egg taking operations cloced on the 24+h day of December. There were.

| . taken -this season 2,903,000 brook trout eggs, 70,6656 Germantrout eggs,
and 35,500 California or mountain; trout egge. Of this quantity there were
hatched and. planted .of the brook trout eggs -2,578,00%, being a loss of a

- trifle lese than 11%. The .dgtails pf distribution of these fish will be found .

in‘the appendix.* ..~ . S ‘
he following donations end exchanges of eggs were made during the

biennial period. = In Dec,, 1888, there were received from the U. 8. Commis-

sion 100,000 land locked salmon eggs. In Feb., 1889, there were received
from the New York Commission 8,000 eggs of the Adirondack wild.brook
trout. In March, 1889, from the U. 8. Commission 13,467 saelmon trout,

3,500 brook trout and 3,500 California trout. ~ All of these fish were'year.

In'January, 1890, 15,000 brook trout eges were donated to the New York
Commission and sent to the-Adirondack hatchery. Inreturn we received
from that station 15,000 eggs of the Adirondack trout, which were teken
. from the wild trout in the streams in that vicinity.

- Thess crosses.are yery. desirable and the quality of the stock is much
. improved thereby.  Each year we have added largely to our stock of fish

and to its quality by taking fish from the wild streams upon the State
property at. Paris in the immediate neighborhood of the hatchery.

The promise of output for the years 1890 and 1801 is very gratifying.
. The stock.fish are in excellent condition and the appointments of the
hatchery are all that could be desired.' There are now at this station 13,-
000 adult brook trout and 1,800 German trout, the fish verying in age from
two years to six. We also have a considerable quantity of yearlings.

During the year there-was purchased for the use of the board at this

station a leveling instrument at the nominal cost of seven dollars. This

. passed through. the péperty. The -
bed"of the stresm below the railroad, -
regent. & very:much improved appear-. .

ighway - the ponds: which . forinerly were h

d'is-now in a very presentabls condition. . e
~detail - as .te all .tbe ‘improvements to” the. ..
f work has-been done sinee the submission of ~
erécted upon the grounds adjacent to the "
s & Indians Railroad Co. have constructed & - -
.this-station commenced on the 29q )
29th- day .of Dec. of the same year, -

on was 2,866,500, and the total nim- -

trout
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-has been a very uaeful 1nstrument in the hands of the overseer at this
station, and has been of mucl value in the construction of dams, ponds,
etc., and in establishing levels for the different water courses. t has
resulted in the saving of a considerable amount which would otherwise
have been-peid to some surveyor, and hes answered every purpose.

The experiments of Prof, Reighard have demonstrated the value of clear

- and accurate observetions'in the earlier progress of the work of fertiliza-
tion, and we think it would be of great value. to the commission if some
first-class microsecppic instruments could be put into the hands of ounr
employés -for use under proper instruction. The infinitely little is as
important as the infinitely great. There is such a wide field still uncul-
tivated that only needs clear sceing eyes and brains to yield results of
untold benefit. These things can only be determined when investigated
by the use of good instruments and we desire to put into the hands of our
employés at an early date the necessary instruments and accessories, which
we believe will be of great benefit to the work. We have put into the
budget of estimates for the coming two years the amounut it will be neces-

sary to expend for this purpose, feehng that the money thus expended will
yield good results.

CARP.

The demand for carp is increasing and we have been able to supply all
applications. The carp, while not the equal of many of our abuddant
native fish, yet as a food fish it has its merits. It grows rapidly and
aftainsg largesize in a few years. It multipliesspeedily and is easy to raise
and to keep, and it lives and flourishes in waters that will not support more

- delicate fish. Its flesh, while coarse, i8 much prized by those who are
accustomed to it and know how properly to prepare and cook if.

The carp does well in many shallow and muddy ponds and cat holes
where the water is too warm and too impure to sustain other fish.

In many places where applications are made for other kinds of fish and
where the commission are of opinion that the waters are not suitable, but
believe carp will do well, they are recommended and accopted and prove
satisfactory.

" The number of carp distributed in 1889 was 2490 and the plants were
made in 33 different counties; in 1890 the number was 5798 covering 30
counties. The tables showing the distribution appear in the appendix.

No expenditures for permanent improvements and no additions have
been made in the Glenwood station during the past two years beyond the
small repairs necessitated by damage from floods, and some ditching. The
station is in good order and the fish are in good condltlon and both are
sufficient for all present requirements.

("ALIFORN’IA OR RAINBOW TROUT. -

Nothing particularly new is to be said regarding this fish. Consuderable
trouble has always been experienced in holding them in the ponds as they
do not stand confinement well with ns. Good results have not been shown
with this fish, except in a few instances. It seems to have a propemsity to
leave the smaller streams where it is planted and is seldom heard from
again. - We have concluded from experience gained: mthm the past bwo
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“batter record ﬁ‘place&in':soﬁae of _fhe .

ome
skegon and: Hersey rivers, and these fish have -
ast two summers. © Several very large Califorris -
m both thess streams; which were in exceedingly -
or two individudls have been taken weighing in the-

gighborhood of Peris on the .Muskegon at the mouths of the.
treams considerable numbers of these fish have been caught by

8- 0f the. localities. A sufficient number of stock fish will be

ad: at the Paris station to stock stresms for which they seem to be cal- .
ated. . : ' : '
© . Details of plants of these fish appear in the appendix; to this volume.

‘ SALMQN TROUT.

vo b_e'én— _cqndudtéd in c_onnecﬁon with the artificial
hatching of this.fig

née’the submission of the last report. It hss mot \
idgment; that ‘such stops should be taken at -
e 5:the : diminution. in the catch. e

Iy the sprin 88U the U. 8. Commission donated from the Northville
hatehery 13,467 two year old salmon trout which were planted in suitable
lakes in-the interior of the State. The detail of these plants appear in the-

No operations: ha

appendix. . :

GERMAN TROUT OR BROWN TROUT. .

i

Salvelnius Alpinys.

. Of the numergus:specios.of foreign fish which have been introduced into
¢ .+ 'the waters of this.countey at- vérions times within the last ten or fifteen
Lo years, fow have given the promise of success which the German, trout
i " furnishes. . Do - L

It hes been given considerable attention by two or three states, ‘notably
go in New York, and is receiving the attention which experience will prove .
- it deserves at our hands. S B ; .
© Ag'its scientific name would seem fo denote, it i8 an inhabitant of clear
cold mountainous streams and lakes and is hardy in character. They are
. 0ot migratory in habit, and our American - experience loads to.the belief
i * that they thrive well in water suitable to the brook trout,
t -~ Incolortheyare what might be termed a deep olive, spotted with
- -crimsgon.and'gray. In respect to their mottlings they show much irregu-
larity in' marking; in fact it is difficult to find.two alike. They are strong,.
rong and of rapid growth, attaining to a larger size than the speckled.
heir history with us is good. ~ They stand’ domestication
orably with the brook trout in this respect. Our experi-’
exhibitien made in Detroit is strongly in their favor.
weore put upon exhibition and they were ecarried
od of gbout fifteen days without the loss of a gingle
case-and no similar experience was Lisd with.

5

ompare:t;

adult fish which were doing poorly in the. <
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- Many'of these fish have been caught in the stréams in the neighborhced
of the Caledonia hatchery in New-York; and; they show a rapid- growth, .
and firat class game qualities. With the stock: now on hand some of our
streams will be planted with this fish, and its desirability as an addition to our
game fish fully demonstrated. IFour streams have been planted already
and in the next two years we ghall know the results of our initial plants.

NEW STATION ON LAXE SUPERIOR.

Lake Superior, the greatest of our large inland seas, has been moted
ginee its earliest discovery for the size and superior quality of its whitefish,
and until within a comparatively recent period, for their plentifulness.
Time, however, and a vigorous prosecution of the fishing industry with all

the modern and destructive methods at command, has wrought serious-

inroads upon the fish, and the history of fishing upon this lake has been 2
repetition of that of all the lakes, a rapid falling off of catch in many
localities. :

Time has been when the plentifulness of whitefish and trout in this lake
was so great that fishing was prosecuted profitably within the present
harbor of Marquette, and the people of this locality were able to buy fish
for almost nothing.

It is scarcely necessary to say that the fishing in this harbor has long
since entirely ceased, and that Marquette as a fishing center is fast losing
its prestige. Data gathered from the fishermen and residents there the
past summer show that the comparatively small amount of fishing done
there at present, compared with former ‘years, is now entirely prosecuted
by the use of steam craft, which fish at such distances from this point that
the entire day is consumed in a visitation of the nets, and the fishing is
not very profitable even. then. i

Inguiry also developed the fact that two at least of the leading firms
finding the business unprofitable have left this locality and commenced
anew at Ontonagon, in the spring of 1890, "At Grrand Island, Grand Marias
and other points this is in & measure true.

There are certain localities where profitable fishing is yet-done. As an
illustration of the prolific nature of these waters, where they are yet pro-
ductive, we may instance the returns of one fisherman for the year 1889.

The catch reported by him of whitefish was 510,000 pounds, and of lake -

trout 490,000 pounds. The cash value to this fisherman of this catch was
-not far from $40,000. .

To preserve the fishing grounds which can yet be profitably fished, and
to restore those already exhausted, is a fask which the State should assume,
The fisheries of this lake as reported alone yield a value annually to the

fishermen as follows:

Kind of Fish. Pounds, Yalue.

1,011,888 | $95.59L 40

Whitefish . e
Salmon trout  C.. . oo ieiaoos 781,504 20,332 56
J = 5 1T R U 31,230 488 T8

2,674,702 | $125,326 72
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o
figheries contribute a large amount each year to the wealth of the State, It

. ¢gught and used in local consumption, which is not taken into account. .
These figures represent only the fish caught and sold for shipment.
Neither is it likely that these figures represent the entire amount caught

_-and sold, as it is believed that it is impossible to secure full reports from
fishermen of the catch. Many of the fishermen who fish in a small way
dispose of their eatch to other dealers and we are .satisfied that many fish
20 taken are not reported. _

The coast line of Lake Superior lying withiu this State has a length. of
between five and six hundred miles, and it is within bounds to say that
fully one-half, if not more, of this extent of water affords opportunity for
the prosecution of the fishing industry.

The time has arrived when Lake Superior should receive the benefits, to’
be derived from artificial restocking, .The inhabitants of the upper penin-

_sula contribute thieir proportionate share in taxes to sustain the operations

‘%f this board; and: should receive’ in-return a just and fair share of its

*benefitar 0L i o R ‘ ‘

- “the.

o temperature of the waters 'of

o'veory marked degree, and this
ich makes it absolutely hecessary
where on' Lake Superior. to care’
hden made each spring for sev-
iake Syperior from the hateh-
options- every attempt has -

“thé-upper and-lowet" peninsila
o7 difference presents-&physical:difi
- thata station should.be eatablishe
- for these waters. - Repeated. attem
eral yedrs to make plants of whi
- gries of the, lower peninsila, Hu

failed. . - Lo L : C S
: + Spring ¢omes..se.1m lateri ingmla- that in .attempting.
- to-held the fish; by ippet lake have become free from
. 1ee, we have nnife the fish:into.the lower lakes

- order-to save th L
i Some yeard since s stdtion
to care for the upper portio

toskey. :\i:;rhial:f “was d“ésigpéd- :
iganand - that portion of Green

bay lying in this Btate, and ‘the Straits’of: ‘Mackinaw, together with Lake:
Superior and: the Sanlt river..: After'being run-for several years it was

" "doned. The difficulty in' crossing’’‘the; Siraits -of Mackiiaw was another
cbetacle .snd no . benefit was experienced from this-effort. There then
,+ remains thé question what shall be/done for this great lake and the waters
- .of Green bay, which-is also atiother very important fishing point? S
This. -board prepared detailed -estimates.of -the cost and erection and
maitenance for two years, of a whitefish station on'Lake Superior in con-
nection ‘with its last report and submitted thie-same to the legislature at its

of the Senate and House and-its need was apparent, but owing to the
board being unable to determine the exact location of such a station, it
- was deemed. bést to- postpone the appropriation until another session, both
committeés advising the board to visit the upper peninsula before another’
- . 'session, fix upon a desirable site, and then present to the legislature at the.
sedgion of 1890-1 their estimate for consideration. ' _ _
Acting upon this suggdstion the Board in August, 1890, visited the
.- upper peninguls to find some locatity which would best furnish the faciliz
ties requisite to the establishment of a whitefish station.

‘When viewed. from an economic standpoint, it will be seen ’ﬁhat‘thﬁesé.

‘must be remembered also that these figures do not include the amount V"

found that’ the hateh of . fry .was tooiearly-at this point, and it was aban- '

last session. The matter was fully considered by the fisheries’ committees '
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We decided that the lofation of the station must be determined on the
grounds of advisability and desirability. The question of locality must be
determined:

1. By the opportunity afforded for the collection of ova in the surest
and cheapest way, with a prospect of & continding supply.

2. The fitness of the water with which to run the station, as to tempera-
ture and purity.

We visited Marquette, Munising and Saunlt Ste Marie with this object in
view, and at Marguette and Seult Ste Marie conferences were had with
the city authorities, fishermen and leading citizens. At both points a
proper degree of public spirit was manpifested in the proposed work, and
an earnest desire was expressed to use every proper means to secure the
proposed station for this section of the State. At both places a willingness
was expressed fo contribute a site and perpetual supply of water free of
expense to the State should the hatchery be located at either of these
points. The Board will af the coming session of the Legislature make a
recommendation as to & proper location for the proposed station.

WORLD'S FAIR.

On October 25, 1890, this board received an invitation from the secre-
tary of the Commitiee of Fisheries and Fish Culture of the World's
Columbian Exposition to meet the Fish Commissioners of the various
states and territories in Chicago on the 22d of November, 1890.

The object of this meeting, as stated by the secretary of the committee,
is “for a general conference of the commissioners of the states and territo-
ries with reference to making a great exhibit at the World's Fair; agreeing,
if posgible, upon some general plan for making the exhibit in conjunction
with the government exhibit.”

The commissioners will probably be present at the meeting but as it will
occur at a time after this report will have passed into the hands of the
printer, no statement can be made of the results of the conference:

An exhibit which will show the advancement in mothods of fish culture
from its infaney to the present time, joined with a full exhibition of the
indigenous fish of America, will make a most entertaining and instructive
department at this great fair.

1f satisfactory arrangements can be made, Michigan can contribute
largely to the success of such an exhibit and should join with the other
states in the contemplated arrangement. ;

During the coming session of the legislature the commissioners will falk
occasion to make a further report upon this subject to both houses, with
such recommendations as to the means to represent the State at the exposi-
tion as they may deem advisable.

EXAMINATION OF WATERS.

No more important work is done by the commission than that which is
embraced under this department. Its valne and necessity are becoming
more and more Tecognized by those interested in fish culture. Pertinent
to this subject and well put are the words of Dr. James A. Henshall in &
paper read before the American Fisheries Society at its meeting at Put-in
Bay in May last, viz :

“There seems to be o wide spread popular fancy that the introduction of
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' '¥ears'to come.

¥or the sake of economy the work is done b

of hatching and distributing.

The examination is made by fwo crews of three each. Each crew is
provided with a boat and cemping ouifit, a gang of gill nets of four differ.
ent sizes of mesh, various kinds of fishing appliances, a deep-sea, welf.
registering thermometer, a dredge for examining the bottom and the
various kiuds of animal 1ife inhabiting the bottom, and bottom-vegetation,
alead and line for sounding, together with printed blanks for making full
reports.  On the back of the report is a blank space for a drawing of the
shape of the lake, on which the soundings are marked and the character of

the bottom and shores,

* These blanks are of nuiform size and shape and the reports when made
n these blanks are bound into velumes and indexed, making a convenient

and permanent record for ready reference at any time in tho future,

- The points covered by these reports-are briefly, the location of the lake,

length, width, shape, depth and soundings, character of shores and’ bottom,

inlets and outlets and surroundings, kind of

and bottom, date of examination and kinds of weather af the time, numher
and kinds of fish caught and their condition and what they are feeding upon,
the kinds and quantity of fish food, the kind of fish recommended to be
planted, if any, and any other special information deemed of value,

In 1886, upwards of 50 lakes were examined and reported, and in 1887

eighty lakes were bxamined. In 1888 only

special attention was given to some larger lakes out of the regular order,
work. In 1889 the examina. -
tion was interrupted somewhat by other urgent matters, and only 25 lakes
were completed. In 1890, however, the work was taken up with renewed
zeal and resulted in the examination of 72 lakes. The larger and more .
importent streams are examined and reported upon.also in conunection with

which required longer time than the roufine

the lakes.

+ The three lower {iers of counties, except Allegar county, have now been

" substantially comploted, and the record contains a sufliciently accurate
description of overy considerable sheet of water in that terrifory, with
proper data upon which to form an intelligent opinion and judgment as to
what fish, if any, are required and will flonrish in each,

Before any applications for fish are granted by the board now, for any
waters which the examining crew have visited, these reports are congulted,
and only such fish sent as are suited to the waters. And if requests are
made for unsuitable fish, intelligent recommendations of tho kinds that will | -

. do well can be readily farmishod.

Of the inland lakes examiried during’the past. two :y_e.qrs; ’Wl‘iitpﬁsh:-,‘.weg‘ 27

-{greatest-depth 65 feot)

¥

oA
A

U -{naﬁonl so that-the work once.done would be, of permanert utility-

- This broader schere was folly iﬂnﬁgﬁrafé_ad-_hé éﬁ,ﬂy-' hsf-5"188t'§::. end
iy been pursued every year since as'.persisfently as the other work. of {

water and temperatuve at top

.

v

i

g
- comimission would . permit. . The plan ‘adopted : contemplated begiuning-: . -
t the southern fier of counties of the Stafe and' doing’ the work thoroughly. -
y the regular employés of the
board in the summer months when they can be spared from the active work

++, - Tound in but three, vizs ‘Base lake in Livingston andWashbenaw :countjes.
{greatest - Black: Waluut Liake.. (grestest depth 97 feet); -

and Elizabeth Lake (greatest .depth .71 feet), both- in -Qakland ‘connty. . v,

,Hérrihg' were found in"fs.eyetf-a.l, and in,.somﬁ;qtite' plentiful, |I11g.'§|31iz_0k,_ :

MAP BY EXAMINING CREW




' large-mouth bass is. quite’ plentrtul but the scarcity of the Sma.
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sh were found salmon ‘trout and well-eyed pike.  *
are bluegills, perch; sun fish, bass. of all varieties,
“gar.: pike, -bullhéads, dog fish, mullef, and suckers. -
gﬂ g’ are as numerous a.nd w1d,e sprea.d as an ly "The -
l.mouth

%rass pike .
robably: the: b us

black bass is’ noticeable.
‘A eyuopsm of the reports is given bélow.

. (Jalhoun Oounty. |

Cedar Lake, Fredonia Township: . e
Length, § mile; width, } mile; greeteet depth 6 feet.
Shores},1 high banks on north west and east: flat, and marshy on the
sout
. Bottom, very deep mud. , \' ‘
. Inlets, rione; outlets, none, ‘ ‘
Date of exu.ml’uutlon, July 26, i
. Weather, fair and warr.
.Water, clear o ' \
- Fish, a fow mnmowe seen; water too shu.ﬂow for future use. co

- Tish Lake, Fredonia Townshlp

Length, } mile; width  mile; greatest depth, 18 feet.
Shores, surrounded by a marsh.

Bottom, soft marl, mud from 4 to 6 feat deep.
-Inlets, none; outlets, none,

Daté of examination, July 25.

. Weather, cloudy.

W&ter, clear. _ " ‘

Flsh nione taken. _ \ .

Tong. Lake, Fredonia Tow:nsh1
. Length, § mile; width,.} m].le greatest depth 18 foet. )
~ Shores, eoft and marshy, from 6 to 10 rods from water’ & edge the banks
- on-east and west are flat; on north and south mud,
Bottom, mud. .
Inlets, none; outlets, none.
‘ Temperature—surface, 77°: bottom, 58°.
Date of. exammatlon, July 25 and 26..
-Weather, clear.
_ Water, clear. - ‘
' Fish, Bluegills, calico bass, n.nc} degﬁsh They were ha.rd and Weu
fed food plenty.’
Would not recommend future plnntmg

Lee # Lake, Newton Townshlp
' Length, 1 mile; width, } mile; grea.test depth, 51 feet.
~Bhoras, north and enst, high and sandy; south and west, flat and ma.lehy,
wooded on north and part of east.
tom, hard merl. sand and gravel. -
10063 -outlets, none.
o examma.tion, July 26.
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. Weather, cloudy,
" Water, clear,
- Temperature—surface, 77°; bottom, 48°,

Fish, grass pike, strawberry bass, sunfish, suckers, and dogfish; all well

. fed and of Jarge growth.
Recomimend black bass and wall-eyed pike for future planting.

Nottawa Lake, Tekonshs, Townghip:
Length, not stated; width, 40 rods; greatest depth, 20 feet.
Shores; flat, marshy and muddy all around the lake.
Bottom, muddy.
Inlet, Nottaws creek; outlet, Nottawa creek,
Date of examination, J uly 26.
" Weathier cloudy. -
Temperature—surface, 78°, bottom, 58°.
Water very black.
No fish taken.
BRecommend for future planting, eels only.

Pine Lake. Fredonis, Townghip:
Length, § mile; width, % mile; greatest depth, 12 feet.
Sh}g_reﬁ, flat and marshy, lined with rushes for from 4 to § rods, banks:
1gh. . )
Bottom, mud.
Inlets, none; outlets, connected with Long lake on the east by a ditch.
Date of examination, July 26. '
Weather, clear,
Temperature-—gurface, 77°; bottom, 58°.
‘Water, clear.
No fish taken. -
Could not recommend for future planting.

. Turtle Lake, Burlington Township:

Length, 1 mile; width, 4 mile; greatest depth, 18 feet.
*- Bottom, black mud from 4 to 6 feet deep.

Inlets, none; outlet, a ditch.

Date of examination, J uly 27.

Weather, cloudy. ' .

Temperature—surface, 70°, bottom, 63°.

Condition of water, dark. ‘

No fish taken. This lake has been lowered by & ditch so that very little
. water is left.
- Cannot recommend it for anything but eels.

Pine Lake, Broomfield Township:
Length, 3 mile; width, 3 mile; greatest depth, 21 feet.
Shores; part of northeast high, sandy- and timbered; the balance

~ marshy and wooded on south and west.

- Bottom; along the highlands hard and gravely; in the center mud about .

two feet deep.
Dates of examination, July 28 and 29,
Weather, 28 clear; 29 cloudy.

¢
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Temperature—ﬁufface, 73°; bottom, 64°,

Water dark.

Fish;r bluegills, strawberry bass, sunfish, -bullheads  and dogfish, ali
small and well fed. i

‘Would not recommend anything but eels.

Garfield Lake, Convis Township:

Length, § mile; width, 4 mile; greatest depth, 26 feet.

Shore high and sandy. .

Bottom: hard around shores, off shores from one to two feet of mud.

Inlst, none: outlet not named.

Datey of examination, July 30 and 31.

‘Weather, 30 clear; 31 high winds,

Temperature—surface, 76°; bottom, 56°,

Water clear,

Fish, grass pike, bullheads, strawberry bass, swamp bass, large-mouth
bass and bluegills. The grass pike, bullheads and swamp bass were
good size and exceedingly fat. L _

This lake has an abundance of native fish; protection is all it needs.

Duck Lake, Clarence Township:

Length, 2} miles; width, 1§ miles; greatest depth 61 feet. ' '
Bhores, high, sandy and bold. A ditch has caused the water to recede
from 6 to 12 feet from the original shore line. :
Bottom, sand and marl, very little mud in the center; rocky on a por-

tion of the southeast.

Dates of examination, July 31, Aug. 1, 2 and 3. _

Weather, July 31, fair and warm, Aug. 1, cool and cloudy, 2 cool and
clear; 3 clear. _

Temperature—surface, 74°, bottom, 63°. .

Fish, blacktkass, strawberry bidass, Tock bass, large-mouth bass, perch,
gar pike, suckers, bluegills and dogfish, The perch and grass pike
were small, the strawberry bass and bluegills very large.

Would recommend wall-eyed pike and black bass for planting.

Prairie Lake, Clarence township: ‘
Length,  mile; width, 3 mile; greatest depth, 28 feet.
Shores, low and marshy nearly all around the lake.
Bottom, soft black mud.
Inlet, north branch of Red creek.
Qutlet, south branch of Red creek,
Dates »f examination, Aug. 3 and 4.
Weather, clear,
Temperature—surface, 74°; bottom, 60°.
‘Water, dark. .
Fish, grass pike, suckers, blue gills and dog fish. The suckers were
very large, the blue gills aud pike small. . '
‘Would recommend nothing but eels for this lake,
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Baton County.

Long Lake, Brookfield Township:

Liength, 14 miles; width, 40 to 130 rods; greatest depth, 48 feet

Shores, bold, high and sandy; marshy on the south.

"Bottom, for a short distance on the east, hard gravel and sand, the
remainder muddy; the south end grown up with weeds and grass.

Inlets, not named; ontlet, Battle creek.

Date of examination, Aug. 5.

‘Weather, clear.

Temperature—surface, 71°; bottom, 44°.

Watersdark. - -

Fish, Bullheads, dogfish, strawberry bass, suckers, warmouth and blue
gills; all medium size and fat. ‘

Would recommend nothing but eels for planting.

Jaclkson County.

Swain’s Lake, Pulaski Township: ‘

Length, 1 mile; width, 160 rods; greatest depth, 63 feet.

Shores},lbold, high and wooded on east and west; marshy on north and
south. .

Bottom, hard sand and gravel with a little mud in center.

Inlet, none; outlet, north branch of Kalamazoo River. .

Dates of sxamination, Aug. 7, 8 and 9.

‘Weather Aug, 7, clear; 8 and 9, rainy.

Temperature, 73°; bottom, Tth, 63°; 8th, 45°; 9th, 63°.

‘Water, clear. : i

Tish, perch, suckers, bullheads, bluegills, calico bass and berring; all
in good condition, fat, well-fed, but small.

‘Wonld recommend wall-eyed pike and black bass for planting.

Paddock Lake, Concord Township:

Length, 70 to 80 rods; width, about 40 rods; greatest depth, 43 teet.

Shores, soft and marshy all around the lake; from six to twelve rods
back of water line, high, bold and sandy. :

Bottom, soft mud.

Inlet, Spring creek; outlet not named; empties into Kalamazoo river.

Date of examination, Aug. 9.

‘Wenther, cloudy.

Temperature—snrface, 70°; bottom, 49°, ,

Tish, perch, bluegills, large-mouth bass, pickerel and sunfigh; all small,
but very fine. : ‘

Round Lake, Hanover Township:
Length, § mile; width, § mile; greatest depth, not stated.

Shores, bold, high and sandy, except & small portion on the west, which

is marshy. :
Bottom, hard sand and gravel. : ‘
Inlet, none; outlet, a ditch connecting this lake with Lake Farwell.
Dates of examination, Aug. 10, 11 and 12,
Weather, clear.
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Temperature—surface, 73°; bottom, 637,

‘Water, clear. ‘

Fish taken; perch, suckers, black bass, rock bass, . large-mouth bass,
small-mouth bass, bluegills, gar pike and dogfish. The perch and
blue gills were exceedingly large, plump and fat; bass, small. Wall-
eyed pike and black bass are in this lake now, nnd if protected there
would be no necessity for further stocking.

Farwell Lake, Hanover Township: .
Length, 1} miles; width, 100 rods; greatest depth, 43 feet.
$hores, high and sandy off shores; around shores, low and marshy.
Bottom, hard sand with gravel.

Tnlet, a ditch to round lake; outlet, north branch of Kalamazoo river.
Dates of examination, Aung., 10, 11 and 12,

VWeather, clear.’

Temperature--surface, 73°; bottom, 50°.

" Fish taken, perch, bluegills, large-mouth bass, suckers and bull-heads.
Perch and suckers, E.lrge and in fine condition; the other kinds
medinm size and well fed; would recommend wall-eyed pike and
black bass for future planting,.

v

Skift Lake, Liberty Township:

Length, § mile; width, 4 mile; greatest depth, 35 feet.
Shores, marshy from 6 to 12 rods all around; on the west, bold, high
and stony; on northwest and southeast there is a tamarack swamp.

Bottom, along shores sandy marl; in center, hard.

Tulet, not named; outlet, south branch of Grand River.

Dates of examination, August 13, 14 and 15.

Temperature—surface, 74°; bottom, 64°.

Water, clear.

Tish takenTswass pike, warmouth, rock bass, large and small-mouth bass,
perch, ULlue gills and bullheads which were good size and fat.
Would not recommend this lake for future planting as there is not
food enough for the nativefish already in the lake.

Clark’s Lake, Columbia Township:

Length, 2§ miles; width, § mile; greatest depth, 53 feet.
Shores, high, sandy and wooded on the north for the distance of o mile;
wooded on south ond part of the east.
Bottom, sand and gravel for from 10 to 12 rods from shore; soft marl
through center.
1nlet, none except a number of springs along shore; outlet, one during
high water which flows east to the river Raisin.
Dates of examination, August 13, 14,15, 16 and 1T.
Weather, clear except on the 14th when it was cloudy and rainy.
Temperature—surface, 72°; bottom, 63°.
Water, clear.
Fish taken, black, swamp and rock bass, grass pike, blue gills, sunfish,
perch, bullheads and gar pike. Would ,recommend wall-eyed pike.
T'he small fry planted here last spring can be found in large schools:

Vineyard Lake, Columbia and Norveli Townships:

Length, 13 mile; width, 4 mile; greatest depth, 45 feet.
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Shores, on north and west low and. marshy; on east and south high sand
and gravel banks; 10 to 20 feet high.

Boftom, a large part of the lake is sand and marl on east and south
gravel and rocks,

Inlet, Kedson creek; outlet, Raisin river.

Dates of exa.mmatlons, Aug 15, 16, 17 and 18.

‘Weather, clear.

"Temperature—surface, 72°; bottom, 57°.

Water, clear,

Fish taken. large-mouth, small-mouth and rock bass, bluegills, sunifish,
perch, bullheads, gar pike, grass pike and dogfish, all of good size, fat
and well fed.

Recommend for planting, wall-eyed pike.

Btony Lake, Napoleon Township:

Length,  mile; width, mxle greatest depth, 30 feot.

Shor es, hlgh bold and sa.ndy on north, east and west; low and marshy
on south.

Bottom, hard marl and sand.

Inlet, not named; outlet, a branch of the River Raisin.

Dates of examma.tlon, Aucrust 19 and 20.

‘Weather, clear and windy.

"Temperature—sutface, 72° bottom 55°.

=water, dark.

Fish taken, large-mouth and rock bass, bluegills, perch, grass and gar
pike, bullheads, warmouth and dogfish. The fish, as a rule, were
large, fat, well fed and plump. Would not recomend future planting,
as by drmmng the feeding grounds have been destroyed.

Browns Lake, Summit Township:

Length, § mile; width, } mlle, grea.test depth, 43 feet.

Shores, bold and hilly on northeast, low and level on the east, high and
timbered on northwest, southeust high land, and southwest tamarack
swamp.

Bottom, hard marl, gravel and stone.

Tulet, connected with Vendercooks lake; outlet, Grand river.

Date of examination, August, 21, 22 and 23.

‘Weather, clear,

Temperature—surface, 74°; bottom, 53°,

Water, clear.

- Fish teken, herring, lar -mouth and calico bass, perch, bullheads,
grass and gar pike. ﬁ good size, fat, plump, hdrd and well fed.

Would recommend for planting, Wall-eyed pike, black bass, and eels.

“Vandercook's Lake, Summlt Township.
Length, 1 mile; width, £ mile; greatest depth, 48 feet.
Shores, northenst and & pa.rt of the north, high, bold and sandy; west

off shore high; south a low tamarack swamp; east low dry and sandy.

Bottom, hard marl and sandy.

Inlet a branch of Grand river; outlet (Grand river.
Dates of examination, August 20, 21, 23 and 24.
‘Weather, clear.

Temperature—surface, 74°; bottom, 49°,

Water, cleur

) /
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Fish taken, bluegills, herrin urge-mouth small-mouth and calico bass,
sunfish, grass and gar plie All good size, fat, plomp and well fed
Recommend for planting, black bass, wall-eyed kae and eels. :

Michigan Center Ponds, Napoleon Township:

Length, 24 to 3 miles; width, 1} miles; greatest depth, 42 feet.
Shores, mostly high and sa.ndy, marshy in a few places.

Bottom, soft and muddy in places, in others hard sand and marl.
Inlet and outlet, Grand river.

Dates of exa.minution, August 24, 25, 26 and 27.

Weather, clear.

,Temperature—surface, 75°; bottom, G68°.

Water clear in some placeq, dark and’ muddy in others.

Fish taken, perch, bluegills, calico, large-mputh snd small-mouth bags,
wa.rmouth mullet, bullhead, gar pike. SHort bill pike and dogfish.. In
_some of the ponds the fish were fair size and faf; in others small.

Would recommend wall-eyed pike and eels.

Little Wolf Lake, Napoleon Township:

Length, § mile; width, § mile; greatest depth, 50 fect.

Bottom, hard sand.

Inlet and putlet, Grand river.

Dates of examination, Angust 28 and 29,

‘Weather, clear.

Temperature—surface, 75°; bottom, 49°.

Water, dark.

Fish tnken,.bluegllls, bullheads and sunfish; fat, fair size and plump.
‘Would not recommend planting in this lake.

w

‘Wolf Lake, Napoleon Township:

Length, 14 miles; width § miles; greatest depth 40 feet.

Bhores, very ]:ngh on the north,, on the east and west, marsh.

Bottom, hard sand marl.

Inlet and outlet, Grand river.

Dates of examination, Au%ust 27, 28, 29 and 30.

Temperature—surface, 87 bottom, 58°,

Water, clear. :

Fish taken, bluegills, bullheads, grass and gar pike, lﬂ.rge-mouth bass,
and dogfish; all fine, plump and exceedingally fat.

‘Would recommend wall-eyed pike and bass For planting.

Barry County.

Tupper Lake, Woodland Township:

(o

Length, } mile; width, ¥ mile: greatest depth, 37 feet,

Shores, mmahy all around the lake, north and south wooded; east and
west, cleared land.

Bottom: marl.

Inlet and outlet, a tributary of Grand River.

Date of examination, Aug. 27, 7
Temperature—surface, 69°, bottom, 48°,
10
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. The water in this lake is very dark. The lake contains { ind
] . ake ns the same kin
fish as lake Odessa, and the only means of getting on thnilg l;ked g
through the outlet which émpties into lake Odessa.
No recommendation as to future planting,

Barry and Ionia Counties.

Lake Odessa, Woodland and Odessa Townships:
%ﬁngﬁh, 3 mciles; width,dl éniée ; ereatest depth, 53 feet.
ores, sandy, surrounde . C
o ot g; Surronnded | y rushes. The banks are low and wooded
Bottom hard, sund and clay.
Inlet and outlet & tributary of Grand river,
. + Dates-of examinntion, Ang. 25, 26 and 27.
‘Weather, clear. _
" Temperature—surface, 69°, bottom, 51°.
Fish taken, bluegills, bullheads and perch.
The fish were large and well fed.
Recommend wall-eyed pike and eels for future planting,

Barry County.

Thornapple Lake, Castleton and Hastings Townships:
Length, 3 miles; width, § miles; grea‘&i}t depth ?P3 feet.
Shores marshy; wooded on north and west.
Bottqm, hard and sandy, gravel near inlet and outlet.
Inlets, Thornapple river and Mud creek.

]Ojulslet-, fThornap ple river,

ates of examination, Aug.
‘Wenther, clear. g 2, 29 and 30.
Temperature—surface, 70°, bottom, 59°.

Fish taken, bluegills, sunfish, bullheads, perch, warmouth, speckled

Thbaisi, sucll-'iers and dogfish.
e bluegills, sunfish and perch were very small but fat and hard
Recommend wall-eyed pike, blagk hass and eels for future plan::.ing.

Barlow Lake, Yankee Springs Township: ,
. Length; 2 miles; width, % mile; greatest depth, 62 feet.
Shozes, sandy and gravelly on every side.
Bc;i;tfm, hard in south part; north covered with decayed vegetable mat-
Inlet, springs; outlet, a tributary to Kalamuzoc; river.
Date of examination, September 5 and 6.
Weather, 5th rainy; 6th, clear.
. %grﬁpfrﬂtureﬁ surface, 70°; bottom, 43°, .
Lish taken, bluegills and perch. 'The fish fair si
Recommend eels and bass for future plantingv.vem ir sizo snd well fed.

Gun Lake, Yankee Springs Township:
%J]a;ngth? 3% miles; 'width, 24 miles; greatest depth, 57 feet.
rc;raii’h ;g;li r.e[;?d gravelly, generally, excgpt thfa west lake which has
Bottom, hard sand or gravel and marl; rocky in several ploces.
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Inlets, several spring brooks not named; outlet, Gun river; a tributary of
the Kalamazoo river.

Dates of examination, September, 1,:2, 3, 4, 5, 6, 7 and 8.

‘Weather, clear except on 6, 7 and 8, rainy.

Temperature—Surface, 67°; bottom, 53°. '

Fish token, black bass, gar pike, small-mouth bass, bluegills, herring,
perch, calico bass and bullbeads.

The fish were large and well fed. -

Recommend wall-eyed pike, white bass and eels for future planting.
There are now plenty of black Lass in this lake.

Cobb Lake, Yankee Springs Township:

Length, 80 rods; width, 80 rods; greatest depth, 40 feet.

Shores, sand and gravel; bottom, hard.

Inlet, a small strenm with no name; outlet, a tributary to Thornapple
_river, .

Date of examination, September 6.

Weather, clear. .

This lake is quite small but the water is clear. It is said to contain sun-
fish, perch, bultheads and large-mouth bass. No recommendation as

to planting. - :

Clear Lake, Johnston Township:
Length, $ mile; width, 20 rods; greatest depth, 15 feet.
Shores, sandy and hard except on the northern point.
Bottom, sand and gravel.
Inlet, a small stream with no name; outlet, a tributary of the Thone—
apple river.
Date of examination, September 12.
This lake has been drained until fifteen feet is its masimum depth.

A channel apout three rods wide through the lake is from’ three to
fifteen feet deep. No recommendation as {o planting. '

Big Cedar Lake, Hope -Township:
Length, one wile; width, 80 rods; greatest depth, 33 feet.
Shores, full of springs; back one or two. rods the banks are high and
hard.

Bottom, sand and gravel.
Inlets, springs along the shores, and streams from springs farther away;

outlets, Cédar ereek into Thornapple river.

Dates of examination, September 11 and 12.

‘Weather, clear.

Temperature—surface, 67°; bottom, 54°. .

‘Fish taken, perch, bullheads, rock bass, bluegills, calico bass and sun-
fish. The fish were large and in fine condition. Recommend wall-
eyed pike, black and white bass, for futurc planting.

Bristol Lake, Johnstown Township:
Length, 1 mile; width 100 rods; greatest depth, 55 feet.
Shores, low and marshy all atound the lake, but a few rods awey the
banks are high.
Bottom, marsh,

- Inlet and outlet, Highbank creek.
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Dates of examination, Sept. 12 and 13.

Temperature-—surface, 65°; bottom, 48°.

Water, dark. ’

Fish taken, bluegills, suckers and perch, all in good condition and
showing good growth. ‘

Recommend wall-eyed pike, black bass and eels.

Wall Lake, Hope Township:

F

P

L

Length, 1} miles; width, 4 mile; greatest depth not stated.

Shores, hard except on the southwest where they are marshy.

Bottom, hard except the southwest part.

No'inlet or outlet, ' :

Dates of exemination, Sept. 10, 11, 12 and 13. - -

‘Weather, clear. )

Temperature—surface, 69°; battom, 64°. )

Fish taken, perch and bullheads. The fish wore of large size and in
good condition. ]

Recommend eels for future planting,

ine Lake, Johnsaton Township:

Length, 1 mile; width, § mile; greatest depth, 48 feet.

Shores, sandy. '

Bottom, sand and gravel except on tlie east where it seems to consist of
sediment.

Inlet and outlet, Highbank creek.

Dates of examination, Sept. 13 and 14.

‘Weather, clear.

Temperature—surtace, 68°; bottom, 49°. .

Fish taken, bluegills, bullheads, sunfish and rock bass,

The fish were small but in good condition.

Recommend eols for future planting.

leasant Lake, Barry Township: X

Length, § mile;. width, § mile; greatest depth, 27 feet.

Shores, sandy on south; marshy on north,

Bottom, hard. / ?

No inlet or outlet. ,

Dates of examination, September 14 and 15.

Temperature-~surface, 65°; bottom, 59°, )

Fish taken, bullheads, perch and bluegills; all of good size and in good
condition.

No recommendation as to future planting,

ong Lake, Hope Township:

Length, 3 miles; width, 1 mile; grestest depth, 45 feet.

Shores, marshy on the northwest; sandy on the south.

Bottom, marl on the south and sand and gravel in most of the northern
part. .

Inlet, none; outlet, a tributary to Thornapple river.

Dates of examination, September 15 and 16.

‘Weather, clear.

Temperature—surface, 66°; bottom, 55°.

Water, clear.
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Fish taken, bluegills, sunfish, bullheads and perch. The fish were
well fed and showed large growth. -
Becommend wall-eyed pike for future plantil_lg.

_ Eaton County.

Pray’s Lake, Faton Rapids Township:
Length, 30 rods; width, 20 rods; greatest depth, 12 feet.
Shores, marshy; bottom, soft.
Inlets, none; outlet, a tributary of Thornapple river.
Date of examination, August 23, .
This is nething but a small pond of water and amounts to nothing.

Sobby Lake, Sunfield Township:

Length, § mile; width, § mile; greatest depth, 20 feet.

Bhores, low and marshy; bottom, black muck.

Inlet and outlet, Mud creek.

Date of examination, August 24. .

This lake does not amount to anything for stocking. It is nothing but
& big flat covered with water. They catch grass pike, bluegills, bull-
heads and very few bass.

Ingham County.

Lowe Lake, Stockbridge Township:
Length, 100 rods; width, 80 rods.
Shores, marshy and low entirely around the lake.
Bottom, mud.
Inlet, none: outlet, Turtle creek. ' ]
This lake 1s surrounded by swamp, and has been lowered sgo that it
amounts to nothing for stocking.

Jackson County.

- (illett Lake, Leoni Township:

Length, 1} miles; width, # mile; greatest depth, 22 feet.

Shores, low and marshy; the surrounding country high and rolling with
sandy and clay soil.

Bottom, on the east near shore hard; the balance of the lake is soft and
covered with weeds and grass. ‘

Inlet, 2 small spring brook headed by springs and flowing about 80 rods,
emptying into the lake on the east side; outlet, quite s large stream
flowing south-west into Grand river.

Dates of examination, June 13 and 14.

Weather, clear the 13th, cloudy on tha 14th.

Temperature—surface, 76°; bottom, 62°. _ _

" 'Water, dark. o
. Fish taken, gar pike and sunfish; the fish were very small- but well
fed. Would recommend nothing but eels.
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Jackson and Washtenaw Counties.

Clear Luake, Perma and Sylvan Townships: .- :

Length, # mile; width, % mile; greatest depth, 25 feet.

Sh(})lres, high, gravel and sandy; wooded on south, north and a part of
the east.

Bottom, hard gravel near share, clay through the center.

Inlets, none; outlet, a small stream on the southeast side, a tributary to
Grand river, .

Dates of examinetion, June 20 and 21.

Weather, rainy.

Temperature—surface, 75°; bottom, 63°. , . .

Water, clear. ' o

Fish taken, bluegills, sunfish, perch and large-mouth bass. The blue-

ills were large, the perch and bess small but fat, plump end hard.
ould recommend eels and black bass for future planting.

Livingston County.

Indian Lake, Deerfield Township: :

Length, 14 miles; width, 1 mile; graatest depth, 20 feet.

Shores, marshy nearly all around the lake; bottom, soft and muddy.

Inlet and outlet, Yellow river,

Date of examination. July 31.

This lake is simply the wide water of Yellow river made by daming at
Deerfield. It is in the center of a tamarack swemp and is entirely
inaccessible to any but the two or three families on its banks.

Not recommended for future planting,

Rumyen Lake, Tyrone Township:

- Not recommended for future planting,

Length, 4 mile; width, } mile; greatest depth, 15 feet.

Shores, marsh except on the south; bottom, soft mud.

Inlet, a small stream not named. '

Outlet, a tributary of Shiawassee river.

Date of examination, July 31.

This lake is surrounded by marsh except on the south; there are rushes
and weeds on every part of the lake. :

Leonard Leke, Deerfield Township:’

Length, 3 mile; width, 1 mile; greatest depth, 34 feet.

" Shores, low and marsh y; bottom, soft.

i

Inlets, a smell stream from the south, not named, and Cranberry creek.

Outlet, Cranberry creek, a tributary of Shiawassee river.

Date of examination, July 31. -

Temperature—surface, 7G°; bottom, 52°.

This lake is inaccessible from any point; it is entirely surrounded by
swamps, and mud from 2 to 4 feet deep. It contains perch, grass pike,
lz_xrge-mouth bass and bluegills, but they do not grow to very .lrt;.rge
BiZe, )

No recommendation as to future planting,
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ong, Lake, Genoa Township :
Length, 2'miles; width, § mile; greatest depth, 68 feet,

- Bhores, bold except on the east where they are low.
"Bottom, south end covered two feet deep with mud.
. Inlet, none; outlet, Cranberry creek.
- Dates of esamination, August 2, 3 and 4.

Weather, clear. ,

Temperature, surface 78°, bottom, 46. .

Fish taken, sunfish, bluegills, grass pike, large-mouth bass, small-mouth
bass, speckled bass, perch and bullheads.

" The fish wers in good condition but small.

Recommend wall-eyed pike for future planting.

Long Lake, Hartland Township:

Length, one mile; width one half mile; greatest depth, 79 feet.
Shores, bold on each side; bottom hard

Inlet, Maxfield creek; outlet, Ore creek.

-Dates of examination, August 4 and 5.

Weather, rainy and windy. .

«Temperature— surface, 77°; bottom 42°,

Water, clear.

Fish taken, bullheads, sunfish, small-mouth bass and rock bass.

The fish were in fairly good condition. L
Recommend, wall-eyed pike, eels and black bass for future planting.

Mazfield Lake, Hartland Township:

Length, } mile; width, } mile; greatest depth, 60 feet.

Bhores, high on the north and south; low on the cast; on the westa
black ash swamp; wooded on the north.

Bottom, hard all round near the shore; center of lake soft marl

Inlet, none; outlet a small stream running into Long lake.

Dates of examination, August 4 and 5.

Weather, 4th rainy; 5th clear.

Temperature—surface, 78°; bottom, 42°. )

Figh taken—herring, bluegills and grass pike.

The fish were in good condition and showed good growth. i

Would not recommend for planting as there are plenty of native fish
in this lake.

Island Lake, Green Oak Township:

Length, one mile: width, 4 mile; greatest depth, 27 feet.

Shores, gravelly; banks, high.

Bottom, hard.

No inlet or outlet.

Dates of examination, August 6 and 7.

Weather, clear,

Tomperature—surface, 79°; bottom, 69°. = i .

Fish taken, perch and bluegills. The fish wers in poor condition.
Becommend eels for future planting. .

" Fonda Lake, Brighton and Green Oak Townships:

Length, § mile; width, 1 mile; greatest depth, 35 feet.
Shores, gravelly; banks, high; bottom, soft.
No inlet or outlet.
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Dates of examination, Angust 6 and 7.

Weather, clear, .

Temperature—~surface, 78°; bottom, 64°.

Fish teken; bluegills. The fish were good size but in poor condition.
Recommend eels for future planting. This lake has been stocked by
people from Brighton with whitefish, wall-eyed pike and lake trout,
but the water is too shallow and too warm for anything but native fish,
unless eéls would do well.

trawberry Lake, Hamburg Township.

Length, 1 mile; width, § mile; greatest depth 45 feet.

Shares, marshy.

Bottom, mostly soft.

Inlet and outlet, Huron river.

‘Weather, . clear,

Temperature—surface, 74°; bottom, 48°,

Water, reddish,

Fish taken, bluegills, bullheads and mullet. The fish showed good

growth, and were well fed.
Recommend, carp, eels and wall-eyed pike for future planting.

Tarner Liake, Brighton Township:

Length, 60 rods; width, 60 rods; greatest depth, 18 feet.

Shores, low. ' ‘

Bottam, soft. )

Inlet, none; outlet, a small stream running through Woodruff lake,

Date of examination, August 8. '

‘Weather, clear. :

Temperature—surface, 75°; bottom, 60°;

‘Water; dark. oo

This lake has been drained by ditches so it does not cover more than 20
acres, and is entirely surrounded by marsh. :

No recommendation as to future planting.

sach Lpke, Brighton Township:

Length,  mile; width,  mile; greatest depth, 20 feet.

Shores, marshy; bottom, soft.

No inlet or outlet.

Date of examination, Aug. 8.

‘Weather, cleayr.

Temperature—surface, 75°; bottom, 60°.

Water, dark. - .

This lake is not accessible from any rond, and is marshy on east, west,
ond sonth. The water is dark. The bottom is entirely covered with
vegetation. It contains bluegills, perch, rock bass, and bullheads. -

No recommendation as to future planting,

leasant Lake, Hamburg Township:

Length, § mile; width, 1 mile; greatest depth, 54 feet.

Shores, on the north and south, high; banks, hich; wooded on the sonth
ond west, also about 20 rods on the east. ravelly and sandy, rocky

in places. Rushes extend along the edge of the water nearly around -

the lake.
Bottom, hard; covered with moss.
No inlet or outlet.
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Dates of examination, August 8 and 9.

‘Weather, clear,

Temperature—surface, 79°; bottom, 48°.

Fish taken, bullheads, rock bass, sunfish and blwegills. The fish showed
very large growth. No recommendatione as to planting. ‘

Orr Lake, Hamburg and Green Oak Townships:

Length, one mile; width, one mile; greatest depth, 55 feet.

Shores, low banks; on the west, marshy; on the easf, marshy; and on
the north and south high banks and gravelly.

Botiom, soft.

Inlet, Ore creek; outlet, Huron river.

Dates of examination, August 7, 8 and 9. ‘

‘Weather, clear. v

Fish taken, strawberry baes, herring, grass pike, gar pike, bullheads,
sunfish and black bass. The herring were of large size but poor;
grass pike in fair condition, good growth; sunfish and bass, small.
No recommendation as to planting. '

Big Lake, Green Oak Township:

Length, { mile; width, { mile; greatest depth, 22 feet.

Shores, gravelly.

Bottom, marl.

Inlet and outlet, Davis creek,

Date of examination, Aungust 10.

‘Weather, clear.

Temperature—surface, 78°; botiom, 60°. ;

This is one of a. chain of lakes along Davis creek and does. not amount
to anything.

Nitchwage Lake, Green Qak Township.
Length, 1 mile; width, 1 mile; greatest depth, 25 feet.
Shores, low and marshy.
Bottom, mud. .
Date of examination, Angust 10.
‘Weather, clear. :
Temperature—surface, 77°; bottom, 60°.
This lake is one of the chain on Davis creck and is inaccessible.
- No recommendation as to planting.

Crooked Lake, Green Oak Township.

Length, § mile; width, 4 mile; greatest depth, 16 feet.

Shores, marshy.

Bottom, soft.

Inlet and outlet, Davis creek.

Date of examination, August 10;

‘Weather, clear. ,

Temperature—surface, 77°; bottom, 61°.

‘Water, clear.

This lake is located in a big swamp. It is marshy all around. Davis
creek runs through it and connects a chain of lakes, none of which
amount to anything.

No recommendation as to planting.

1t
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Silver Lake, Hamburg Township:
Length, § mile; width, # mile; greatest depth, 40 feot.
Shores, bold; high land all around the lake.
Bottom, from 1 to 1} feet of mud.
No inlet or outlet,
Dates of examination, Aug. 12 and 13.
Weather, clear.
Temperature—surface, 76°; bottom, 56°.
Water, clear. - '
Fish taken, bullheads, bluegills, sunfish, perch, rock bags, and large-
mouth bass.
The fish showed large growth and are well fed.
Recommend eels and carp for future planting.

Lavingston and Washtenaw Counties.

Whitmore Lake, Green Qak and Northfield Townships:
Length, 2 miles; width, 1 mile; greatest depth, 55 feet.
Shores, bold; banks high except at extremeé northern point.
Bottom, hard, covered with vegetetion,
No inlet or outlet.
Dates of examination, Aug, 9,10 and 11
‘Weather, clear. :
Temperature-—gurface, 77°; bottom, 70°,
Fish taken: bullheads, sunfish, perch, large-mouth bass and rock bass.
The ﬁahhtaken were small, except large-mouth bass, which showed good
growth.
Recommend eels for future Planting.

Bi]gJ Portage Lake, Putnam and Dexter Townships:
ength, 1} miles; width, § mile; greatest depth, 75 feet.
Shores, gravelly; on the east, high banks.
Bottom, hard.
Inlet, a stream from the north with no name,
Outlet, a tributary of Huron river.
Dates of examination, Aug. 13 and 14.
Weather, clear.
Temperature-—surface, 77°; bottom, 48°,
Water, clear.
Fish taken: herring and gar pike, which show good growth.
" Not recommended for planting. The lake contains all we could supply
except trout. ’ ‘

Base Lake, Hamburg and Webster Townshipa: _

Length, 1 mile; width, & mile, '

Shores, high banks on northeast and southwest; southeast and north-
west low and swampy.

Bottom, around shore is hard and sandy; through deep water is soft,
with moss and vegetetion.

Inlet and outlet, Huron river.

Dates of examination, Aug. 12, 13 and 14.

Weather, clear.

Temperature—surface, 73°; bottom, 51°,
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‘Water, dark.

Fish taken, whitefish, bluegills, sunfish, grass pike and bullheads.

The fish were large and in good condition,

No recommendation as to future planting. This lake contains every
variety we can furnish, except trout.

Oakland County.

Eakeville Lake, Addison Township:

Length, one mile; width, % mile; greatest depth, 26 feet.

Shores, marshy on every side.

Bottom, muddy.

Inlet and outlet, Stony creek.

Date of examination, July 23.

This lake is virtually a millpond made by damming Stony creek. It is
all grown up with weeds, there being but very little open water. It is
covered with stumps, logs, roots and grass. ~No recommendations as
to future planting.

Black Walnut Lake, West Bloomfield Townghip:

Length, 1} miles; width, one mile ; greatest depth, 97 feet.

Shores, high and bold: rock, sand and clay except about 40 rods of
marsh on the northeast near the inlet.

Bottom, hard sand and clay; rocky through a great portion of the lake.

Inlets, two small brooks with no names, emptying in on the north; out-
let, one small outlet on the west side empties into a tributary to Rouge
Tiver, :

Dates of examination, June 24, 26 and 27.

Weather, clear on 24 and 25, cloudy on 26.

Temperature—surface, 78°; bottom, 44°,

" 'Water, clear.

Figh taken, whitefish, lake trout, bluegills, rock bass, perch, gress pike
and wall-eyed pike. The fish were in good condition but small, except
the perch which were very large. Almost any kind of fish will do
well in this lake,

Walled Lake, Commerce and Novi townships; :

Length 13 miles; width, 1 mile; greatest depth, 51 feet.

Shores, high, sand, gravel and clay, with very little timber near the shore.

Bottom, sandy except in deep water where there is more clay than sand,
but it is very hard.

In:lRets, none visible; outlet, one small stream flowing into the river

ouge.

Dates of examination, June 23, 24, and 25.

Weather, 23, clear; 24, rainy, 25, clear.

Temperature—Surface, 82° ; bottom, 48°,

Water, clear.

Fish taken, grass pike, bluegills, black bass, perch, striped bass, rock
bass, bullheads and suckers,

The fish were vory hard and fat and showed large growth.

Would recommend bass, eels and wall-eyed pike, for future planting.
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Orchard Lake, West Bloomfield Township:

Length, 1% miles; width, 1} miles; greatest depth, 96 feet.

Shores, gravel and sand except about 80 rods on the northwest. )

Bottom, gravel and sand in shallow water and on shoals; clay or marl in
deep water.

Inlet, one which is the outlet of Pine lake: outlet, one which empties
into Cass lake,

Dates of examination, June 28, 29, 30, and July 1.

Weather, rainy on June 28 and July 1, clear on J uly 29 and 30.

Temperature—surface, 80°; bottom, 46°.

‘Water, clear, .

Fish token: black bass, grass pike, sunfish, bluegills, bullheads, perch,
rock, large-mouth and striped bass. Fish were very large, well fed,

and show great growth. "Recommend wall-eyed pike and lake trout
for future planting. '

Pine Lake, West Bloomfield Township:
Length, 1 mile; width, 4 mile; greatest depth, 80 feet.
Shores, high, sand and gravel; timber in small patches around the lake.

Bottom, soft black mud, except near shore there is sand or gravel with
weeds and rushes. )

Inlet, none; outlet, one, which flows into Orchard lake.

Dates of examination, June 29 and 30, and J uly 1 and 2.

Weather, June 29, 30 and July 2, clear; July 1, rainy.

Temperature—surface, 80°; bottom, 53°.

‘Water, clear. - ‘

Figh taken: grass pike, bluegills; sunfish, perch, rock bass and black
888

The fish were small, but in fair condition.

Bass, eels and wall-eyed pike may live here, but I think the bottom is too
muddy. .

Ouss Lake, West Bloomfield Township:
Length, 3 miles; width, 1 mile; greatest depth, 115 feet.

Shores, high banks, gravel very little marsh on south, east and
northeast; timber on the east and south.

Bottom, sand, marl, clay, gravel and rocky in several places.

Inlgts, Clinton river and the ontlet of Orchard lake; outlet, Clinton
river.,

Dates of examination, July 1, 2, 3 and 4.

Weather, 1, rain; 2, 3 and 4, clear.

Temperature—surface, 79°; bottom, 46°.

‘Water, clear.

Fish taken, black bass, rock bass, grass pike, gar pike, sunfish, bluegills,
herring and bullheads.

The fish were large and well fed and showed large growth.
Would recommend lake trout and wall-eyed pike for future planting.

Elizabeth Lake, Waterford Township: _
Length, one mile; width, 4 mile; greatest depth, 71 feet.

Shores, high, sand and clay banks. The shore is gravel nearly all around
the lake, with timber on the east end.

Bottom, mostly hard sand and clay; gravel and sand near shore.
Dates of examination, July 5 and 6.
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‘Weather, 5, clear; 6, cloudy. .

Temperature—surface, 78"; bottom, 48°.

‘Water, clear. .

Tish taken, herring, whitefish, long jaws, black bass, rock bass, sunfigh,
bluegills, grass pike and perch. The fish taken were hard, well fed
and showed large growth. Would recommend wall-eyod pike and lake
trout for future planting.

Upper Straits Lake, West Bloomfield Township:

12 miles; width, 1 mile; greatest depth, 48 feet.

gﬁgl%il,,hi%h, gravel and s%md Wit% clay banks; shore, hard gravel and
sand.
ttom, hard sand; marl and clay with gravel near shore.

IBIE)IetE n’one; outlet, one into Middle Straits lake. These lakes are the
headwaters of Huron river. )

Dates of examination, July 6 and 7.

Weather, 6, cloudy; 7, clear. i

Temperature—surface, 75°; bottom, 456°,

ter, clear. ' '

%Ti:hetaken, black bass, rock bass, sunfish, bluegills, grass pike, perch and
gar pike. The black bass are the nicest I have ever taken. All thefish
taken were hard, well fed and large. Would recommend lake trout
and wall-eyed pike for future planting, and some herring for food for
the trout.

Green Lske, West Bloomfield township:

Length, 1 mile; width, 4 mile; greatest depth, 65 feet. .

Shores, high, sandy and gravelly; timbered except on west and a little
on the northwest side.

Bottom, hard clay and sandy. - i

Inlet, none; outlet, a small stream into Union lake.

Dates of examination, July 7 and 8,

‘Weather, clear. i

Temperature—gurface, 76°; bottom, 46°.

Water, clear. .

Fish Ii;aken, perch, grass pike, bluegills, sunfish, rock bass, and black
bass.

The fish were large and well fed.

Would reéommengd lake trout, wall-eyed pike and black bass, for future
planting.

Union Lake, West Bloomfield and Commercoe Townships:

Length, 11 miles; width, g mile; greatest depth, 102 feet. .

Shores, high; bottom, hard. Rushes extend into the water eight or ten
rods; woods on the southwest, northeast and southeast.

Inlet, none; outlet, one; a small stream flowing southwest into the Huron
river.

Dates of examination, July 7 and 8. “{teathe‘r clear.

Temperature—Surface, 77°; bottom, 46°.

Water, clear. ) ' .

Fish taken, perch, black bass, lgfu.rip1ke, grass pike, bluegills and sunfish,
The fish were large and well fe .

Would recommend Ilake trout, wall-eyed pike and black bass for future
planting.
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Commerce Lake, Commerce Township:
Length, 1 mile; width, } mile; greatest depth, 65 feet.
Shores marshy and flat; sand and gravel near waber’s edge.
Bottom, soft generally; a few places near the islands are hard.
Inlet, the Huron river.
Outlet, the Huron river.
Dates of examination, July 8, 9, and 10.
Weather, clear and windy.
Temperature—surface, 76°; bottom, 50°.
Water, dark. '
Fish taken, herring, bluegills, bullheads and gar pike.
TES }ﬁei-rang ghowed good growth, hard and well fed; bluegills small but
ell fed.
Would not recommend anything for this lake. T '
to all the lakes along th% Hugon river. o fish have frec access

White Lake, Highland and White Lake Townships.

Length, 14 miles; width, § of a mile; greatest depth, 25 feet.

Shores, high, sandy and gravelly; wooded in places.

Bottom, generally soft, except near the islands where it i¢ rocky.

Inlet, none; outlet, none except an artificial outlet into Duck lake.

Dates of examination, July 10,.11 and 12.

‘Weather, clear.

Temperature—surface, 82°; bottom, 73°.

Fish taken, bullheads, large-mouth bass, rock bass, perch and sunfish.

The large-mouth showed good growth; the others were small.

This lake is now well stocked with native fish; would not recommend
future planting. - 7

Watking Lake, Waterford Township:

Length, 12 miles; width, § miles; greatest depth, 28 feet.

Shores, high and gravelly; no marsh.

Bottom, generally hard.

No inlet or outlet.

Dates of examination, July 12, 13 and 14.

‘Weather, clear.

Temperature—surface, 80°; bottom, 71°.

gaﬁer, 1;:Iear. ‘ .
ish taken, bullheads, bluegills, perch, rock bass, large- -
fish, sunfish and small-mgllth’gass. ® largo-mouth bass, dog

Each variety taken showed good growth and were very plentiful.

Not recommended for planting as native fish are very plentiful here.

Beott Lake, Waterford Township:

Length, % mile; width, § mile; greatest depth, 35 feet.

Shores, high, sandy and gravelly.

Bottom, generally hard.

No inlet or outlet.

Dates of examination, July 13 and 14.

‘Weather, clear.

Temperature—surface, 77°; bottom 59°.

];T‘Vater, clear.
ish taken, perch, sunfish, bluegills, Tock bass and large-mouth b
The fish showed good grc;W’ch a%ld well fed. Areemmonih b

Not recommended for future planting.
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Mace Day Lake, Waterford Township:

Length, 1} miles; width, ¥ mile; greatest depth 115 feet.

Shores, north and south marshy; rushes extending into lake; east and
west high bluffs,

Bottom, generally hard.

Inlet, none; outlet, a tributary of the Huron river. *

Dates of examination, July 14 and 15.

Temperature—surface, 81°; bottom, 42°.

‘Water, clear.

Fish taken, herring, bluegills, perch, rock bass, sunfish and gar pike.
The fish showed good growth and were well fed. Owing to a great
amount of spearing fish are scarce.

Would recommend black bass, lake trout and wall-eyed pike for future

planting.

Loon Lake, Waterford Township:

Length, 1 mile; width, } mile; greatest depth, 65 feet.

Shores, on the south and west marshy, on the northeast hard, on the
northwest marshy; mostly high ground except on the east and west.

Tnlet and outlet, Clinton river.

Date of examination, July 15. .

‘Water, clear.

Temperature-—surface, 84°; bottom, 52°.

This is practically a mill-pond. It has been raised about six feet, and is
connected with Silver lake by an artificial canal. No nets were set.
They catch grasspike, perch, bluegills, large-mouth bass, sunfish,
bullheads and rock bass.

Not recommended for future planting.

Silver Lake, Waterford and Pontiac Townships:

Length,  mile; width, 4 mile; greatest depth, 70 feet.

Shores, generally sandy; timbered on the south and a small portion of
the north.

Bottom, sand and marl.

Tnlet, none; outlet, an artificial opening into Loon lake.

Dates of examination, July 15 and 16.

Temperature—surface, 80°; hottom, 42°.

‘Water, clear. ‘ '

Fish taken, herring, bluegills, sunfish, perch and black bass.

The fish showed good growth.

Not recommended for %uture planting.

Cedar Island Lake, Whitelake Township:

Length, 1 mile; width, £ mile; greatest depth, 70 feet.

Shores, marshy; entirely gurrounded by tamarack swamps.

Bottom, marl.

Inlet and outlet, Huron river.

Date of examination, July 16.

‘Water, clear.

Temperature—surface, 87°; bottom, 38°.

This lake has good water, but it is entirely surrounded by tamarack
swamps, and is not accessible from any road without crossing private
felds. Tt is said to contain all the different varieties of native fish.

Not recommended for future planting.
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Long Lake, Whitelake Township:
gﬁngth, 4 mlllhe; width, } (linile; greatest depth 40 feet.
ores, marshy; surrounded by t k .
Botbon;., oy ¥ tamarack swamp
TInlet and outlet, Huron river.
Date of examination, July 16.
Weather, clear.
Temperature—surface, 80°; bottom, 49°,
Water, clear.
No nets were set in this lake. It is said to contain large and small-mouth

l;?:gﬁg];r;ss pike, bluegills and sunfish. Not recommended for future

Ozbow Lake, Whitelake Township:

Length, 1} miles; width, § mile. . ‘
]Sgléi);—gs&’hé% 'bluﬂ’s on the west, north and east; south, low and marshy.
Intet and outlet, Huron river.

Date of examination, July 16.

eather, clear.

Temperature—surface, 76°; bottom, 43°,
‘Water, clear.

No nets were set. This lake containg billfish ik
Not recommended for future Planting, ’ gItﬂSB pike, cels and basa

Three Mile Liake, Waterford and Pontiac Townghips:

Length, 2%} miles; width, 1 mile; groatest depth,%o feet.
Shores, high, except on the southeast at its outlet,
Ipﬁtttom’ hard, gt;fony and gravelly.

et, a spring brook; outlet, one, through Schoolh i

Upper Three Mile lekes into Clinton Eiver. ouse, Joa Bmith, and
Dates of examination, July 18 and 19.
‘Weather, clear.
Temperature—surface, 78°; bottom, 44°.
gaﬁe? Elear. .

1sh taken, black bass, herring, perch, large-mouth b

rock bass, gar pike, sunfigh, andppickerel. 8 . o l?ullhe&dS,
The figsh taken were hard and in good condition,
Recommend wall-eyed pike, lake trout and eels for future planting,

Vorhees 'Ls.ke, _Orion Township:
Length, 1 mile; width, 4 mile; greatest depth, 70 feet.
Shores, high bluffs on north and south; low on east and west; rushes

. extend into the water from id
Bottom, hard. overy s

Inlet, a small stream from Lake Sixteen: outlet. Cli i
,Dates of examination, July 19 and 20. ' St Cliton thver.
" Weather, clear.
- Temperature—surface, 71°; bottom, 49°. -

Water, clear.

| Fi;};rzi]lien, rock bass, bluegills, black bass, bullheads, gar pike and

: Ei;}feilgfziry plentiful and show large growth. Black bass appear to be
Recommeqd wall-eyed pike and eels for future planting.
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Orion Lake, Orion Township:

Length, 2 miles; width, 1§ miles; greatest depth, 75 feet.
Shores, bold and timbered except on the east and south.
Botlom, generally hard. :

Tulet, a stream connecting a chain of lakes, called Paint creek.
Qutlet, Painf cresk. :
Dates of examination, July 21, 22 and 23.

Wenther, clear.

Temperature—surface, 77°; bottom, 46°.

‘Water, dark.

Fish taken, bluegills, rock bass and buillheads.

The fish were of small growth. Food is scarce in the lake.
Recommend black bass. and eels for future planting.

Long Lake, Orion Township;

Length, 1 mile; width, } mile; greatest depth, 54 feet.

Shores, rocky; high banks except on the north, which is a tamarack
swamp. Rushes extend into the lake from every shore.

Bottom, marl.

Inlet, none; outlet, a tributary of Stony creek.

Dates of examination, July 22, 23 and 24.

‘Weather, clear. :

Temperature—surface, 75°; bottom, 46°,

Fish taken, rock bass, bluegills and bullheads.

The fish all show small growth and are scarce in the lake,

Recommend black bass and eels for future planting.

Stony Lake, Oxford Township:

Length, § mile: width, § mile; greatest depth, 65 feet.

Shores, bold and rocky, except on the west where it is marghy.
Bottom, hard.

No inlet or outlet.

Dates of examination, July 24 and 25.

‘Weather, clear.

Temperature—surface, 75°; bottom, 46°.

Water, clear.

Fish taken, perch and shiners. The fish were very large and well fed.
Recommend black bess, eels and wall-eyed pike for future planting.

Deer Lske, Independence Township:

Length, 14 miles; width, § mile; greatest depth, 60.

Shores, bold on the north and south; east and west low, -gravel and sandy.
Bottom, hard clay and sand.

Inlet, one; an outlet of a chain of small lakes from the west. N6 name.
QOutlet, & tributary of Clinton river.

Dates of examination, July 26 and 27.

Weather, clear.

Temperature—Surface, 75°; bottom, 45°. :

Fish taken, herring, sunfish, rock bass, gar pike and bullheads.

The fish were hard and well fed and show good growth. )

Would not recommend for planting unless protected from spearing.

Long Lzake, Rose Township:

Length, 1} miles; width, 4 mile; greatest depth, 20 fest.
12
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Shores, high land on the east and west; lo th h
Bot?on:’l, soft and covered with sed{merft. W on the nort end south.
No inlet or cutlet. :
Dates of examination, July 27, 28 and 29.
Temperature—surface, 78°; bottom, 70°.
F’aﬁer, dark.
ish taken, large-mouth bass, grass pike, bullheads, bluegill d
fish. The bass and sunﬁsh’ show large growth; th bia gl'lls and bull_
‘heads small. Recommend eels for fEtu%; plan’tingef uegilla and bull-

Fish Lake, Rose Township:

é_.ﬁngth, ﬁmé:i mlledi' Wi(illth, 3 mlile; greatest depth, 17 feet.
ores, hard sand an avel; banks high b
rores, hard sand and, gs_]c:)uth. g high on west, north and south;

Bottom, soft and covered with weeds.

No inlet or outlet. .

Date of examination, July 30.

%ﬁr'npleiatu_re——sgface, 77°; bottom, 69°. ’ :
is lake is said to contain bluegills, perch and 1 "
Recommend eels for future planti%g. pereh and Toree mouth bese.

Bottom, soft.

Inlet and outlet a tributary of the Huron river. -

Date of examination, August 18. :

There is very little water left in this lake. There are no fish but bull-
heagls, bluegills and perch. ’

Not recommended for future planting.

South Lake, Liyndon Township:

Length, 3 mile; width, 4 mile; greatest depth, 20 feet.

Shores, marshy; high banks on the north, west and south.

Bottom, soft. .

Tnlet and outlet, a tributary of Huron river.

Date of examination, August 18.

Weather, rainy.

Temperature—surfa.ce, 78°; bottom, 60°. :

This lake is full of rushes. There are only & few rods in the center of
clear water. No fish were taken, and no recommendation made as to

future planting.

North Lake, Dexter Township:
Length, 1} mile; width, # mile; greatest depth, 55 feet.
Shores, sand and gravel. .
Bottom, hard.
- Tnlet, none; outlet, & tributary of Huron river.
Dates of examination, August 16, 17, 18, 19, 20, 21 and 22.
“Weather, clear.
Temperature—surface, 74°: bottom, 61°.
Water, clear. L
Fish taken, speckled bass, bullheads, bluegills and gar pike. The fish
were large and in good condition. Recommend wall-eyed pike and

eels for future planting.

Oakland and Livingston Counties.

Dunham Leke, Highland and Hartland Townships:
Length, 1 mile; width, mile; greatest depth, 110 feet.
Shores, high and timbered; rocky in places.
Botiom, clay.
TInlet none; outlet, a tributary of Cornell creek. It has been stocked with
Dbrook trout. .
ates of examination, July 28, 29 and 3
" ‘Weather, clear. y 28, 29 and 30
Temperature—surface, 77°; bottom, 42°. ’
E}Taﬁer, clear. )
ish taken, herring, bluegills, bullhead,
Pl butg;ma.ll. eads, suckers and perch. The fish
Recommend well-eyed pike, lake trout and black bass for future planting.

Cavenaugh Lake, Sylvan Township:
TLength, 1 mile; width, 4 mile; greatest depth, 25 feet.
Shores, high, sand, gravel and clay; wooded on southeast and north.
Bottom, hard, clay and gravel; rocky in spots, with boiling springs.
Inlet, none except springs; outlet, none.
Dates of examination, June 18, 19 and 20.
Weather, clear on the 18th and 19th, rainy on the 20th.
Temperature—surfa.ce, 74°; bottom, 60°.

Washtenaw County.
Josslyn Lake, Lyndon Township:

Length, § mile; width, § mile; gre

~ Shores, s;%mdy, low ba.;ﬂ%is. grestost dopih, 25 foct.
Bottom, soft and covered with weeds.
Tnlet and outlet a tributary of Huron river.
Date of examination, August 18.
Temperature——surface, 78" ; bottom, 60°.

Water, clear.

Fish taken, black bass, large-mouth bass, rock bass, strawberry bass,
sunfish, perch and bluegills. The fish were in good condition, hard
and showed large growth.

Would recommend black bass and eels for future plantiug.

The foregoing report embraces a relation of the operations of this board,
covering & period of two years, and shows the effort of the commission o
intelligently maintain the success heretofore realized in the work and fo
increage its efficiency in the future.

The data contained in this report justifies the conclusion that our work
has been successful.” Our inland streams have long since put at rest the
question whether artificial propagation is a success. They attest in the

This lake is said to contain large-mouth b : i
bullheads and bluegills. ge-mouth bass, gross pike, sunfish, porch,
Recommend eels and carp for future planting.

Bruen Lake, Liyndon Township:
Length, + mile; width, 1 mile; greatest depth, 15 feet.
Shores, low and swampy on every side.
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most undeniable manner that where conditions are favorable the ingenuity
of man can cause waters to swarm with fish, which pature herself never
originally stocked. .
he evidence obtained from the reports of fishermen which have been
returned to this office, from time to time, shows conclusively that®in many
. localities the catch of whitefish has increased and that artificial propagation
has been felt in these waters. Our great lakes, which comprise the largest
bodies of fresh water on the lobe, are so vast in extent, the waste in fish.
ing was 80 long continued betgore artificial means came to the aid of nature
and her methods, the contrivances for the capture of fish have been so

Afurnishing adequate facilitio to produce large quantities of fry, has been
a matter of such gradual and progressive growth, that it has only been within
the past five or six years that they have ?Emished enything like a sufficient
amount of fry wherewith we might hope to obtain substantial results. Yet
the success in this direction has been fully demonstrated from many
gources. In conclusion it may be said that our past experience has fully
juetified our hopes, and the fuiure is full of promise.

All of which is respectfully submitted,
HERSCHEL WHITAKER.
J. C. PARKER.
HOYT POST.

Commissioners.

i
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APPENDIX.

THE DEVELOPMENT OF THE WALL-EYED PIKE,

Stiroztedion vitrewm, Raf.

A POPULAR INTRODUCTION TO THE DEVELOPMENT OF BONY FISHES,

BY JACOB REIGHARD,

ABSISTANT PRCFEBSOR OF ZoOLOGY IN THE UNEVERSITY OF MIOHIGAN.
A

s

)

INTRODUCTION.
A.—Aims and Methods.

The following account has been made as simple and as free from techni-
calities as the subject skems to admit. The development of the wall-eyed
pike has never before been studied, so that all the facts. with regard to it
that are here presented, are now printed for the first time. - But many
other bony fishes have been studied and in its main features develop-
ment is the same in them all. It is these main features of development
that are here presented and no attempt is made to discuss or to settle those
points upon which original workers are still in controversy. Indeed
matters of controversy are, to a large extent, excluded from the plan
of the paper and only those points are presented that are agreed
upon by the best modern investigators.  Authorities on the subject
are not cited in the text, as it is believed that an exposition of
the results and opinions of various writers would only lead to the
confusion of the reader. There is appended a short list of those recent
writings on the subjects that are most important, and of those that are
likely to be accessible to the reader. Most of the literature is in the
French and German languages and in inaceessible scientific periodicals.

The drawings, most of which have been made from the living specimen,
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After a stage a little Jater than K. is reached the use of Perenyi's fluid
causes distortions of the embryo through the contraction which it causes
in the muscular system. It is best then to remove the embryos from the
ogg shell and to kill them in a cold saturated solution of corrosive subli-
mate in water. After half an hour in this, they should be transferred to
pure water, which should be several times changed in the course of two
hours, the embryo should then be placed in 50% aleohol for one hour; in
709 aleohol two to twelve hours, and finally preserved in 96% alcohol.

The Cell Structure of Animals.

" n order to understand fully the development of any animal it is nec-
essary, first, to acquire some knowledge of the structure of animals and
particularly of the animal under discussion.

Tt was the intention of the writer to have prepared a short account of the
gross anatomy of the wall-eyed pike and to have illustrated it by drawings, in
such a way that it might serve as an introduction to the study of the
development of this fish.  But unfortunately the time necessary for the
preparation of such an account could not be afforded and it is therefore
agsumed for the reader that he has an elementary knowledge of how a fish
or some other back-boned animal is constructed. .

In its minute structure the dsh, like every other animal; may be
compared to a building. If we'tear 1o pieces a building, we soon come’ to
ihe individual stones or bricks or boards of which the building is made
up. If we break to pieces these stones or bricks or boards, we destroy the
units of which the building is composed, and we cannot again construct
the building from the pieces. So too, if we take any part of the body of a
fish and, putting it under the microscope, tear it into pieces with fine
needles, we shall soon have separated it into certain parts which, like the
bricks in a building, are the units or elements of which the fish is
composed. If we tear to pieces these elements of structure we cannot
conceive of their being again put together so as to make a fish, any more
than we can think of a pile of broken bricks being put together to make a
building,.

Thess elements or units of which the fish is thus built up are

o small that they are only to be seen by the use of the microscope;
they are culled cells. Each cell is made of a substance called protoplasm,
a somi-fluid material looking not unlike the white of egg, though it is by
no means identical with the white of egg. The minute mass of protoplasm
which makes up each cell is usually enclosed in.a firm covering which
surrounds it like a bag. This outer covering is known as the cell wall and
serves to protect the cell and to give to it firmmness and its special form. In
ihe center of the cell the protoplasm is more dense than on the surface
and, if the cell be stained or dyed by using some such coloring substance
s & solution of carmine or logwood, it is found that this central portion of
the cell becomes more deeply colored than the other parts. In looking at

ajcell that has heen thus stained the central part is' by far the most -

conspicious part of it. This central, easily-staining part of the cell is
called the nucleus. In Figure 21, Plate ITT is showna thin section through
a fish egg at a very early stage and in this the cells may be seen. _On the
right of the figure the parts °f o cell have been indicated by explanatory.
letters and the same parts may be reco ized in the adjacent cells. The
same parts are shown in the diagram, %?gure 13, B.
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We are to think of the fish as made up of cells, as the building is
made up of bricks, only that each cell is very small and much more com-
plex than a brick, being made up usually of the three parts, cell protoplasm,
cell wall and nucleus. These cells are fitted together to make the fish
much as the bricks are fitted together to make the building. Yet there is
this important difference between the two. The bricks are made up of
non-living pnatenal and require to be put together, while the .cells are
made of living protoplasm and fit themselves together and adapt them-
selves to the particular work that is required of them in the body of the
fish. Just as the wood that is to be used in making a building is sawn
into shingles, laths, siding and flooring, according to the part of the build-
ing that 13 to be made of 1t and the work that it must do there, so the cells
are of different forms and of different sizes, according to the pazt of the
fish that is to be made from them, and according to the work that
they must do. Thus certain of the cells ox. the surface are flat and joined
together by their edges, and are Liorny and hard. These cells form a
protective covering for the surface of the animal aud are known as epi-
dermal cells. Other cells have long branching processes, like roots running
out from them, and the spaces between these processes and between the
cells are filled with hard lime-salts go as to form a very firm mass in
which the cells lie embedded like the plums in a pudding. Such amassis’
2 bone and the cells are bone cells.  Other cells are spindle shaped or
cylindrical and very long and are able to shorten themselves, as a piece of
stretched india rubber does when it is let go. These are known as muscle
cells and by shortening and lengthening they cause the movements of
the animal.” Taken together they form the muscular system of the fish.
Other cells, composing the central nervous systém, are connected by
means of long, slender processes known as nerve fibres, either to the sur-
face of the animal's body, or to some of its muscles, or to one of its special
Sense Organs, as 6ye Or ear., If anything irritates the surface, an impulse
is sent along one of these mbrve fibres to the cells with which the fibre is
connected; from this cell, or some other, a.second impulse issent to a
muscle; the musele contracts and moves the fish away from the irritation.
This whole system of nerve cells and nerve fibres makes np the nervous
system of the animal. And so there are other sorts of cells making up
other systems, as the digestive system, the excretory system and the
reproductive system. '

How does & young fish begin? We shall be helped in answering this
question if we turn again to our gimile of the building. We may imagine
a single brick to be able to detach itself from the rest of the building and
to be able to grow. When such a detached brick has grown to twice its
original size, suppose it to divide into two bricks, and let each of these
again grow and divide until there is a large number of bricks, all formed
from the single original brick. We may suppose, further, that as the
bricks increase in number, they adapt themselves to special purposes.
Some may be thought to form mortar about themselves and, by arranging
themselves, to give rise to the walls of the building. Others may be
thought of as flattening themselves out lo form tiles for the roof and floors.
And so it is possible to think of an entire building as originating by the
continued division of & single brick, together with the adaptation to special
purposes of the products of this division.

_ However fanciful this picture may appear to be when applied to a build-
ing, it is, nevertheless, when applied to a fish, literally true. The fish
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ns as a single cell; by the division of this cell there is formed a multl_-
of cells, each of which adapts itself to the_special work that it has to
wnd becomes muscle cell, nerve cell, or bone cell, as may be required.
1 single cell is known as the fertilized ovum. )

"e have imagined the brick in the illustration to be derived from &
le building, The fertilized ovum is not, however, derived from a
e fish, but 15 formed by the union of two cells, derived from two dis-
b fish. Omne of these cells is known as the ovum and is derived from
male fish, while tlhe other is known as the spermatozotn and is derived
1 the male fish. Itis as if the brick, by the division of which we
» imagined a building to be formed, were itself to be first formed by
union of two bricks, derived from two distinet buildings.

PART 1.
he Ovum and Spermaiozodn, and their History until Segmentation Begins.

he ova of animals are to be considered as single cells. They are cells
ch have not become adapted to any special use, but have been set agide,
e used at the proper time in the production of new animals. The
ins in which the eggs or..,va are produced are known as ovaries, By
ning a female fish they .day be seen in the breeding season, completely
ng the body cavity and causing the body to bulge at the sides and
sw. In the ovaries are to be found eggs of different sizes. The largest
those that are to be laid during the season. The smaller eggs will grow
be laid during the next season, and the smallest, which can not be seem
1 the naked eye, will grow and be laid at some still more remote season.

these ova of different sizes, with the tissue that holds them together and -

blood vessels that run to them, make up the ovary. There are two
ries in each fish. . ) .
'he eggs are laid in April. There are no observations on this subject
“there is no record known to the writer, of the eggs having been found
he water. In the spring the fish travel from the Great Lakes up the
T8, so that the eggs are doubtless laid some distance from the lakes.
5y sink to the bottom when placed in water, and when first laid, are
y adhesive, so that they are probably to be found attached to water
nts or other submerged objects at the bottoms of the rivers. The
oloyés of the State Board of Fish Commissioners obtain the eggs by
pping the fish, that is by pressing them out as the’ fish, still alive, are
en from the nets hy the fishermen. The eggs pass out of the fish along
h a considerable quantity of a slightly yellow, watery fluid. ]
ilthough the egg is a single cell of enormous size, it is at first difficult
recognize it as such. Under the microscope the eggs appear irregularly
yhedral, (PL I, Fig. 1). They would be spherical were it not that
y are so closely packed together that they aredistorted by the pressure.
ey are soft to the touch like so many little balls of putty and each is
yut one-twentieth of an inch in diameter.
{he most conspicuous part of the egg, as one looks down on
is & spherical body at or near its center (L I, Fig. 1, o d.).
is sphere, which has a diameter more than a third that of the
y itself, is an oil-drop. It looks very bright at its center and.
v dark at its borders. That it is an oil-drop may be shown either
treating it with other, which disolves it, or by treating it with
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osmic acid, which turns it black. The oil-drop is enclosed by a second,
larger, spherical body (Fig. 1, yk.} which is perfectly transparent and also
appears dark bordered. This second sphere is the yolk of the egg. The
01l-drop does not lie in the exact center of the yolk, but near the surface;
and, since the oil-drop is lighter than the yolk, it always comes uppermost
when the egg is in the water. If one looks down on the egg from sbove
the oil-drop appears to be in the center of the yolk (Fig. 1); but if one
turns the microscope 5o as to look through the tube while horizontal, and
50 sees the egg from the side (Fig. 2), the oil-drop is seen to be at the
surface of the yolk and always uppermost. In this view it is also evident.
that the oil-drop causes & projection on the surface of the yolk, so that the
yolk is not spherical but has the form of a bird’s egg with nearly equal
BX6H.

Surrounding the yolk so as t& enclose it as in & sac, is atlayer of
protoplasm, This layer is extremely thin over most of the yolk, so thin
that it is not readily seen in the living egg and has not been represented
in Fig. 1. Over about one-third of the surface of the yolk this layer of
protoplasm is much thicker and the thicker portion is fitted like a cap
against the surface of the yolk. 'This is seen in Fig. 2, g. d. and also in
Figs. 1,1*and 3 g.d. In Fig. 2, which represents a side view of a some-
‘what older egg, it is seen that one edge of this cap touches the oil-globule.

The cap of protoplasm is known as the germinal disc. The edge of
the germinal disc that touches the oil drop will be called the posterior
edge, since it is here that the tail of the embryo usually appears in later
stages. The edge opposite the posterior will be called the anterior edge,
since here the head of the embryo usually appears. The germinal disc
containg the nucleus of the egg, but owing to the thickness and conse-
quent capacity of the disc, the nucleus can not be seen in the living egg
anddit ihfs not beer: demonstrated in sections of preserved eggs of the wall-
eyed pike. ‘

Finally, surrounding and enclosing all the parts of the egg previ-
ously mentioned, are the egg membranes. These are represented by
a colorless band outside the yolk (Fig. 1, z. 1.}, and by the space included
‘between the two parallel lines which are somewhat further from the yolk
in the other figures (Fig. 2 and Fig. 3, z. x.). Before describing the egg
Tnembranes, it is well to notice that at first they lie close against the

" protoplasmic investment of the yolk, but that, as the egg lies in the water,

thé membranes become gradually raised up from the protoplasmic invest-
ment by the formation of a space between them and it. This space
grows larger until at the end of two hours, it has grown so Iarge
that the diameter of the egg hes increased from one-twentieth to
one-thirteenth of an inch. The water in. the sub-zonal space contains
substances in solntion, since it becemes cloudy when the egg is placed in
cerfain preserving fluids such as Perenyi’s fluid. ‘
By this accumulation of fluid between the egg and its membranes, the
membranes become tightly stretched, so that not only has the egg increased
in gize, but it has become firmer to the touch, feeling like a ghot under the
finger. The aceumulation of water also causes the membranes to become
thinner, as may be seen from a comparison of Figs. 1 and 3, these two fig-
ures having been drawn to the same scale, e water in the sub-zonal
#pace forms a cushion between the egg and the membranes above the egg,
and serves to protect the egg from mechanical injuries. .
If the egg membranes be examined with care under a high power, it may
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+seen that there are two of them, but so close together that they behave
asingle membrane. The inner one, next the yolk, is four or five times
thick as the outer one and measures about one nine-hundredth of an
ch. Tt is pierced by numerous very fine canals which run through it per-
mdicularly from its outer to its inner surface. These canals are so
imerous that when one looks down on the surface of the shell it appears
arked by closely-set fine dots which are the ends of the canals.
ich dot looks as if it had been made by pricking the shell with
e point of & fine needle (Fig. 4, b.). If one examines the shell in
me place where it has been folded or wrinkled in handling, one may
cceed in getting an edgewise view of a small part of it. In such
view the canals are seen from the side instead of from the end, and appear
fine lines or bands apparently parallel to one another and running from
& surface of this layer to the other (Fig, 4 a, Fig. 5 = r.). These fine
nals through the inner egg membrane are to be seen in the eggs of many
imals, and, when examined in ar-egg that is so small that the whole of it:
3y be seen under the microscopt/at one time, the canals appear to radiate
m the egg like the spokes of a wheel from the hub. ' For this reason the
>mbrane which contains them has been named the zona radiata, or simply
e zona. The fluid-filled space beneath the zona is known as the sub-
nal space. : )

Outside the zons radista is the second membrane. It has about one-
arth or one-fifth the thickness of the zona, being therefore about one-
ree-thousandth of an inch thick (Fig, 4 a, em.,, Fig. 5, ew). It will be
lled simply the external egg membrane. This membrane, as seen from

e surface, appears wrinkled; as seen on the edge it appears to be made

» of numerous thin layers, one over another, like successive lsyers of
per on & wall. In some places the outer membrane may be seen torn
'ay from the inner one.

The extreme' adhesiveness of the egg is undoubtedly due to this
ter membrane. The freshly laid eggs adhere to almost any object
firmly that it is difficult or impossible to remove them without
mring them. That the adhesiveness does not reside in  the fluid
tich bathes the eggs when they are laid is sufficiently shown by the fact.
1t the eggs continue to be adhesive after this fluid has been rémoved by
shing. 1t is further shown by the fact that it is impossible to stick
rether with this fluid bits of glass or other material, although the eggs
here vory firmly to glass. .

If one places & freshly laid egg in water on a glass slide, it at once
heres firmly to the glass. If the egg be then leff in the water until the
b-zonal space is partly filled, the egg membranes will have become raised
from the protoplasmic investment of the yolk, while at the sams time,
Air relation to the yolk investment will be the same that it was before the
ing of the sub-zonal space. That part of the membranes that covered
3 germinal dise before the filling of the space, will lie opposite the disc
er the filling of the space. But if the sub-zonal space be allowed to il
d the egg be then handled in order to place it on the slide, it will usually
found that the egg has rolled or turned sbout in the egg membranes, so
st the part of the membrane that covered the germinal dise before the
ing of the sub-zonal space may be at the opposite pole of the egg
er the filling. If now one places a freshly laid egg on the elide and
thout afterward disturbing it, allows the sub-zonal space to become partly
ed and if one then examines with a high power that part of the mem-
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brane that lies opposite the germinal dise, one may, with care, find a
funnel shaped passage leading through the egg membranes. It is known
a8 the microplye and it lies, usually, opposite the germinal disc with the
broad open end of the funnel directed outward and the smaller end of the
funmel directed foward the germinal disc (Figs. 7-8 mi) Inits smallest
part this passagewsy is extremely minute but it is not by any mesans so
small a8 the canals in the zona radiata. It measures in its smallest part
about one eighteen-thousandth of an inch or many times as much as the
canals in the zona radiate. Itis, morever, a passageway that leads entirely
through both the zona radiata and the external egg membrane. Any suffi-
ciently small object might thus pass through the microplye from the external
water to the fluid in the sub-zonal space. If an object should thus pass
through before the sub-zonal space had been formed, it would come at once
into contact with the germinal dise. On the other hand objects attempting to
pass into the sub-zonal space throwgh the canals in the zona radiate would
be stopped by the external egg membrane. The micropyle therefore
affords the only natural passageway by which a solid body may get access
to the sub-zonal space. Liguids, such as water, pass readily through the
membranes, apparently at any point.

To sum up, the egg consists of the following parts:

1. The two egg membranes, the externsal egg membrane and the zona
radiata, the micropyle being the only opening through both.

2. Within the egg membranes and separated from them by the sub-zonal
space are the remaining parts of the ovum or egg. These are:

A. An external layer of protoplasm forming a spherical sac. This
layer of protoplasm is thickened in one place to form the germinal disc
which containes the nucleus of the egg.

B, Within the sac formed by the protoplasmic portion of the egg and
completely filling it isthé yolk of the egg. The yolk is spherical, except
where it is caused to protrude on one side by the presence of the oil-drop.

C. The oil-drop is spherical and imbedded in the yolk near its surface.
It always comes uppermost when the e%g is turned and so causes the
germinal disc to lie always on one side of the egg (Fig. 8.).

The egg has been spoken of as a single cell, which may be compared
to any other cell in the body of the fish. Yet it is a cell that has so
many peculiarities that its cell nature is not at first apparent. By
referring to the diagram of a typical cell (Plate 11, Fig. 13 B) it will be seen
that it egnsists of the parts already given, an external cell wall and inside
this a mags of protoplasm contsining near its center the nucleus: In
the egg of the wall-eyed pike the egg membranes correspond probably
to the cell wall of the ordinary cell and these membranes are separated
from the cell or egg within by the fluid-filled sub-zonal space which serves
to protect the parts within. The egg differs from the ordinary cell in
being many thousand times larger. An ordinary cell in the body of an
anima] gets its mourishment frem the food which the animal eats, the
nourishment being carried to the cell in the blood of the animal. The food
ia supplied to the cell continously, so that it is not necessary that the cell
should store up within itself food for use in case its regular supply
fails it. Such cells consequently remain so small that they are quite
invisible to the naked eye. But the egg cell is differently situated. hen
it has been fully formed it passes out of the body of the fish and is com-
pletely cut off from the supply of food which the other cells find in the
blood of the fish. While thus cut off from all food supply the the egg-cell has
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- thrown upon it the work of producing a young fish, and must not ounly
groduce the fish but mnst provide it with food until it is sufficiently well
aveloped to feed for itself,

The egg must therefore have stored up in it, when it leaves the body of
the fish, food material enough for the purposes mentioned. The yolk of
the egg and its contained oil globule are this food material. When the
0gg is first formed in the ovary it resembles any other cell of the body, but
as 1t grows older, more and more food-yolk is accumulated in it, until
:ﬁnally, just before it is laid, it becomes greatly distended by food material.
The eggs that are to be laid the following year have less food material; those
‘that are to be laid two years hence have still less, and so on back- to those
‘that are stil_l entirely withont it. This food material is accumulated at the
center of the egg-cell ( PL IIT Fig. 13 A. ) and the protoplasm of the egg-
cell is pushed out by it to the surface of the egg, so that it forms a layer
covering the yolk. The nucleus also is exowded fo the surface but it draws
%0 itself the larger part of the protoplasm ( Fig. 13 A. g d.) and so forms
the thickening already known as the germinal disc. From this germinal
disc with its contained r.ncleus the fish is developed. The yolk and oil
drop are used as food fol:it; the egg membranes serve to protect it.

THE SPERMATOZOON.

* The egg alone can never grow into a fish. Tges that are taken from the
female and allowed to remain in the water without i%urther treatment, undergo

no developmental change and finally decay. The egg, the product of the -

female fish, must first fuse with the spermatozosn, the product of the male
fish. The spermatozoa are produced in those organs of the male that are
known as the testes. They are large milk-white bodies, occupying the same
position in the male that the ovaries occupy in the female. In the breeding
segson there is produced in the testes a milk-white fluid as thick as cream.
It is called the milt. If the male fish are taken at the right time, the milt
may be stripped from them in the same way that the ova are stripped from
the female. The milt mixes readily with water.

If one places on & glass slip a little milt well diluted with water
and, after covering it, examines it with a power of at lsast five hun-
dred diameters, one may see the individual spermatozoa in the milt.
Each spermatozoon, like each ovum, is a single cell, equivalent to

any other cell in the body of the fish. Hach is extremely minute. .

To those who are unaccustomed to.the use of the microscope, meas-
wurements do mnot convey a very precise notion of the size of very
small objects, so that one may perhaps’best realize the dimensions of
thege spermatozoe by s comparison. Some spermatozon of the wall-
eyed pike are represented in Plate 1, Fig. 10, and are there shown magni-
fied six hundred and fifty times. If one were to magnify one of the eggs
as much as this, it wonld appear a trifle more than four feet in diameter.
If one then imagines a globe, four feet in diameter, placed beside the
drawing of spermatozoa shown in Fig. 10, one has a conception of the relative
sizewof ovum and spermatozosn. Each spermatozodn is shaped like a tad-
pole. It has a bean shaped head which is about twice as long as broad and
18 a little more pointed at one end than at the other. Attached to the more
pointed end is a slender tail which is about eight times as long as the head.
By the use of this tail the spermatozoon drives itself throngh the water
much as a tad-pole does. It.is difficult to rid ones self of the notion that
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these are animals, and indeed the name spermatozotn means sperm animal.
Each spermatozotn is nevertheless a single cell. The head is the nucleus
of the cell and is the part of most importance, while there is only enough
«cell protoplasm left in conmection with this nucleus to serve for moving it
through the water. In order to serve well as au orgsu of locomotion this
‘protoplasm is gathered into the form of a vibratile tail.

‘Why is there this great difference in size between the ovum and the
spermatozodn, the ovum having & bulk more than 3,000 million times that of
the spermatazodn; the ovem the largest, the spermatozoon the smallest
«¢cell in the body of the fish? The reason for the great size of the ovum has
been already alluded to. It must belarge enough to accommodate food
‘material for the nourishment of the young fish. Since it is thus rendered
too unwieldy to move through the water, it is the spermafozosén that has
taken on itself the work of moving to the ovum. For this reasou it is
small. Tt is the opinion of most morphologists that the only part of the
spermatozodn or sperm-cell that is necessary to the development of the
-ovum is the head or nucleus. In the head of the spermatozoon the sub-
stance of the nucleus is condensed into the smallest possible space, packed
a5 one packs one’s valise for a journey, and in the tail there is retained only
-enough of the protoplasm of the original sperm-cell to move the head.
And thus the problem is solved, the ovum, large, unwieldy aud loaded with
food material, the spermatozotn small, compact and able to move itself to
the ovum. ’ '

‘When the female lays the eggs in the water, the male no doubt follows
immediately after and ejects tEe milt on to or uear the eggs. Thrown into
thé water in this way, ova and spermatozoa come together largely by
chance. Certsinly most of the spermatozoa perish without having
reached the ova, but they are present in such mulfitudes that the loss ig of
little consequence. By this wasteful method of bringing ove and sperma-
tozoa together no more young figh are produced than would be obtained by
‘bringing together carefully a much smaller number of them,

Maturation and Fertilization, or Impregnation.

When' the ovum is first Jaid it is not ready to receive the spermafozodn.
It must first go through a process called maturation, the ripening or
maturing of the egg. This process is difficult to observe in bony fishes
and, owing to the comparatively large size of the egg, the writer has not
been able to observe it in the wall-eyed pike. Tt is also a process as to the
meaning of which there is much controversy,and if will therefore be pagsed
-over without further notice. ‘

Once matured, the egg is ready to receive the spermatozotn. The pro-
cens of the union of the egg and the spermatozotn is called the fertiliza-
tion, fecundation or impregnation of the egg and, after it is accomplished,
the eggs are seid to be fertilized, fecundated or impregnated. The egg of the
wall-eyed pike is not & favorable object in which to observe fertﬁlzation,
o that what follows on. this head has only a genera] bearing. The sperm-
atozosn enters the egg, head foremost, through the micropyle. This proba-
‘bly takes place before the sub-zonal space has filled, so that the spermato-
zoon finds itself at once in contact with the germinal disc. The head of
the spermatozoon, i. e., the nucleus of the sperm cell, then penetrates the
germinal disc and unites with the nucleus of the egg-cell. The two nuclei
form a new nucleus which then lies in the germinal disc in the position

14
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formerly occupied by the original egg nucleus. When the nuclei have thus
nnited the process of fertilization is completed and the fertilized ovem is
ready to develop. The guestion as to what becomes of the tail of the
‘spermatozoon is still unsettled.

It requires but'a single spermatozotn to fertilize each ovum. . The
effect of the penetration of more than one spermatozotn into an
ovum is, in the case of certain animals in which it has been studied,
to produce monsters, and from this it is very likely that the monstrous
fish embryos that are always to be found in the jars at fish hatcheries
are produced by the union with a single ovum of more then a single
spermatozoon. These momsters are fish with two heads, or fish with
two tails, or double fish joined to one another by their bellies and many
other deformities.

So” important: does it seem to be that not more than a single sper-
matozotn should gain access to the egg, that there exist contrivances
for preventing the entrance of others. In some fish eggs the micro-
pyle is observed to be filled by & plug immediately after the first
spermatozodn has entered. In the wall-eyed pike no special contrivance
wag noted for preventing the elifrance of 2 second spermatozoon. Yet it
seems very probable that in the wall-eyed pike, the filling of the sub-zonat
space closes the micropylar canal. The writer tried several times to fertil-
1zé eggs after the sub-zonal space had filled and always without snccess.
The only explanation of this seems to be that the micropylar canal is ther
closed so that the spermatozotn cannot gain access to the egg. By what
means it is closed can only be conjectured. By referring to Fig. 8, which
represents an optical cross section of the egg in the region ‘of the
Tnlcropyle, it will be seen that the membranes are thickened and bent
inward around the point where the micropylar camal pierces them.
The micropylar canal thus passes inward from the bottom of a saucer
shaped -depression .on the surface of the egg membranes. As the
sub-zonal space fills the egg membranes become tense; they are pressed
uporn from the inside by the water accumulated in the sub-zonal space
so that the saucer shaped depression alluded to above is probabl);
obliterated and the external surface becomes smooth. Such & change
probably leads to the closure of the inner end of the micropylar canal
since that part of the membrane within the sancer shaped depressior’t
would, by being flattened out, be crowded into a smaller space.

It is always a matter of surprise to learn of the enormous number of eggs
and of spermatozoa that are produced by . fish. Were all the eggs to
become fish, our waters would in a very few years be packed full of
them. That the numbers of our fish do not greatly increase from year to
year is sufficient proof that only & small per cent of all the eggs laid
ever become mature fish. Their production in such quantities is to insure.
that at least a few shall mature out of all the many. The failure to
become fertilized is one great source of loss, Consider the chances® The
spermatozoa may be deposited so far from the eggs that they are
swept away by the current, or haye died before reaching the egg.
‘When they reach the egg there is only one spot on its surface where
they may gain entrance. Having reached this spot they may find it

obstructed by some stray object in the water or by the position of the
egg, or they may find it closed by the filling of the egg, or they may find
-,th_at the egg has so far filled that the gérminal disc is no longer in contact
with the micropyle. The chances in fertilization, once understood, are, in
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themselves alone, an smple justification of the wisdom of artificial impreg-
nation.

PART II

The Development of the Ovum Uniil the Appearance of the Embryo (T0th hour)
as Seen in the Living Egg and in Sections.

BEGMENTATION.

Fortilization of the egg probably takes place within & few minutes after
it has fallen into the water. Indeed it is stated on good - authority
(Henneguy) that fish spermatozoa die in a few minutes when the milt has
been mixed with water, although they live for many days if no water is
added to the milt. : ‘

The next process of importance is the segmentation of the egg. By
this is meant the division of the single celled ovum' into many cells.
This is & process that may be readiy observed in its earlier stages,
even with an ordinary hand lens, it being only necessary to throw
light through the egg by means of & piece of mirror glass and then exam-
ine the egg holding it between the eye and thereflected light of the mirror,
so that the egg is seen by transmitted light. The first change that is
noticed, aside from the filling of the egg, is that the germinal disc draws
itself together so as to diminish its diameter and become thicker. When
the egg is first laid the disc covers about one-third the surface of the yolk
{Fig. 1) but, as the sub-zonal space forms, the disc gradually contracts
(Fig. 1, A.) until it finally forms a lens-like projecting mass on one side of
the egg (Figs. 2 and 3). This concentration of the protoplasm of the dise
takes place, whether or not the egg has been fertilized; in eggs that do not
afterwards develop as well as in ‘ﬁmse that do develop. It is then no indi-
cation that thé egg is fertilized. The concentration is accompanied by
irregular protrusions of the protoplasm of the dise, some of which are repre-
sented in Fig. 1b, in an egg which contained an unusually large num-
ber of small oil globules. The protuberances are in the direction of the
greatest accumulation of protoplasm and seem to be waves flowing toward-
% The result is the rounded lens-shaped germinal disc represented in
Figs. 2 and 3. .

At the temperature of probably 45°, F., the egg requires about four
hours to fill and form the germinal disc. It then begins to segment. A
line drawn from the anterior to the posterior edge of the disc will: be
spoken of as longitudinal end a line at right angles to this, as transverse.
The first runs usually lengthwise of the future embryo, while the second
runs usually across it. After about four hours it is noted that the ger-
minal disc becomes elongated transversely, so that it is no longer circular
in outline but oval. It is difficult to see this oval form in the living egg
since the oil-drop interferes with the light, but it is readily made out in
eggs that have been preserved -and are examined as opagque objects.
Referring to the living egg seen from the side, as in Fig, 2, it is mnext
noticed that s shallow longitudinal groove or furrow has appeared on the
surface of the now oval perminal dise. This groove appears &s a notch .
when the egg is looked at sidewise (Fig. 11, fr), and from the bottom
of the noteh a.clear line is seen running downward toward the oil-drop and
separating the disc into equal or nearly equal parts. Half an hour later
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ach of these parts is seen to have rounded up and taken on somewhat the
form of the original germinal disc (Fig.12) and the two appear to be sharply
separated by & distinct double-bordered wall. :
After twenty minutes more a second furrow (Fig 14 fr’) is seen
forming and running rapidly across the surface of the disc. The
second furrow is usually at right angles to the first and is therefore
‘trangverse. As s result of it the disc is divided into four parts (Fig.,
14). The egg then rests for about an hour. At the end of that
‘time two new furrows (Fig., 15, fr’, fr’) are formed at the same time,
both running paralle]l to the first or longitudinal furrow and ome on
-either side of it. DBy these the disc is divided into eight parts. The
-vight segments are usually arranged in two rows of four each and the rows
ugually run transversely. But there are’many variations from this and the
«sight segments are often quite irregular in size and arrangement. "After
this the division of the germinal disc continues slowly at a low temperature,
‘more rapidly if the temperature is raised. Each of the eight segments
divides and each of the resulting segments again divides, buf the
process now becomes irregular and 1s no:: readily followed in its details.
Ind_.eed3 t]:ue process varies so much that it iz difficult to find two egge in
~which it is the same. The result is the production of a larger and larger
number of segments, the segments themselves becoming consequently
-smaller and gmaller as shown in Figs., 16 and 17, P1., I1. and Fig. 18, PL, 111,
which represent eggs of 27 hrs, 30 hrs., and 37 hrs.,, respectively. At the
-end of the process of segmentation the egg looks at first sight very much as
it did before the process began (Figs. 3 and 18), but now, instead of & germ-
inal disc made up of a uniform mass of protoplasm, we have a goerminal disc
which is broken up into & large number of separate segments  or
-cells. During segmentation, and for some time afterward, the mass of
-cells resulting from the segmentation of the germinal disc is known as the
blastoderm.
_ In order to understand fully the process of segmentation we must study
‘it not only as seen in the living egg, but as seen in thin sections made
-through preserved eggs. The germinal discis too thick and opaque to

.allow oné to see in it all the changes that are taking place there, but by

-cufz{smg it into thin sections the detnils may be followed with great certainty
and ease, -

Fig. 19, PL TI reprements a part of a section through an e in
‘which the firgt furrow has been formed. The egg was ,thgerefore igng the
stage shown in Fig, 12 and the section was made through its center and in
.a plane at right angles to the furrow. Only the outline of the upper part
-of the yolks (yk.) is represented in the drawing and on this is seen the
blastoderm. At its edges it is continuous with the thin protoplasmic

“investment of the yolk (yk.i}. Near the middle of its upper surface is
‘the section of the first furrow (fr') which is now seen to be very shallow.
.Beneath this furrow the two segments into which it appears to divide the
blastoderm are seen to be separated from one another only by & faint light
-colored band with a darker line through its middle. Along this band the
protoplasm is a little less dense than elsewhere, so that it has taken up less
-of the staining solution used in coloring the blastoderm. There is no cell
‘wall formed along this band. On the contrary the protolasm is continuous
from one segment or cell to the other, the only break in continuity being
Just beneath the groove where there are a few spaces or vacuoles (vae, ).
The line which separates the yolk from the blastoderm is well marked
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except under the middle of the blastoderm. Here the blastoderm has been
causing changes to take place in the yolk. The sharp line separating yolk
and blastoderm does not appear and the two seem to be intermingled for a
little distance. Here the yolk is seen filled with spaces which make it look
gpongy {(yk sp.) in section. Trom this spongy pert of the yolk
little globular masses of yolk (yk)break off and pass upward into the blas-
toderm. They are shown in the drawing as black spots of considerable
size and it is worthy of note that, while a few appear seattered throughout
the blastoderm, most of them are collected at its base near the yolk or are
seen in the act of traveling up between the two segments along the light
band already referred to. The meaning of this 1s that the blastoderm, -
which is the living part of the egg, is beginning to make use of the yolk as
food material. 1t causes the yolk to bresk up into little spheres which
are then transported upward between the segments and outward beneath
them, and are gradually drawn into the segments and used by them as
food material. Finally, at the center of each segment is its nucleus (nu).
Eech nucleus appears to be made up by the aggregation of a number of
smaller spherical bodies, an appearance which, as we shall see later, is not
the usual one. PFach nucleusis the center of a system of radiating lines.
in the cell prétoplasm.

Fig, 20 represents a section through an egg eight and one-quarter hours
old. The living egg of this stage is not represented in i2e drawings, but .
it comes between Figs. 15 and 16, In the section only a part of the yolk
is shown and in the center is seen the irregular outline of the space which,
in the living egg, was occupied by the oil-drop. The space is. marked Sp.
o. &. The number of segments is greatly increased but they are still
separated from one another only by light areas as in the two-cell stage.
The light areas are, however, more pronounced and across them may ber
seen stretching fine strands of protoplasm connecting cell to cell.
There . is, therefore, protoplasmic continuity throughout the blas-
toderm. The blastoderm is seen to have burrowed still deeper into the yolk
and a stream of little yolk masses is passing up into it These yolk
masses are most numerous in the clear areas between the cells. In each
ooll is the nucleus, in the center of & radiating system of rays in the cell
protoplasm. The changes up to this time have been in the direction of
inorease in the number of cells and of better separation of, the cells from one
another. - ~

Fig. 21, PL I1I, represents a similar section through an egg 27 to 30
hours old. A living egg of the same age is represente entire in Fig. 17.
In the section it is seen that the cells of the blastoderm have increased
greatly in number, and are well separated from one snother by distinct
cell-walls. The cells which are upon the surface have become somewhat.
fiattened and are smaller than the deeper-lying cells. They are fitted.
together like the blocks in & pavement and make what we may call the

“#“covering layer” of cells (L c.). The cells beneath the covering layer are

many sided and closely packed, so that only here and there a space appears.
among them. Each contains & nucleus of the usual form surrounded by
he rays in the cell profoplasm. A

The mess of cells now described rests upon & layer of somewhat:
coarsly granular protoplasm which lies underneath the entfire blas-
toderm. ~ This layer of protoplasm is thickened underneath the edge
of the blastederm and then t}ilins out rapidly to become continuous
with the very thin protoplasmic investment of the yolks (yk-1). In
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it are scattered nuclei, usually of considersble size.
protoplesm is of great importance in the development of the embryo and
has been given a great varioty of names by the different writers on the
subject. One of the most suitable of these names and the one by which
it will be spoken of hereafter is parablast, Tt is shown projecting from
beneath the edge of the blastoderm in Figs. 17 and 18 There is no
part of the subject of fish-development about which there is more contro-
versy than about the origin of this layer of parablast. This is & matter of
very great theoretical importance. But as it.is not the purpose of the
Present paper to enter into matters of controversy, the various views
withregard to its origin will not be here discussed. The nuclei which the
parablast contains are equivalent to the nuclei of the blastoderm, and ‘have
been derived from them, so that the parablast has the morphological value
of a large number of cells between which cell walls have not been formed.
- Fig. 22 represents a section through the blastoderm of an egg somewhat
older than that represented in figure 18. Only a small part of the surface
of the yolk (yk.) is represented. The cells have now become .very small
and very numerous. They are so small that although the drawing Tepre.
sents them magnified about twice as much as in Figs. 20 and 21; yet ‘they
appear so small that it has not been possitle to represent the details of
structure in the individual cells. On the stiiface of the blastoderm is seen
the covering layer of cells (1. c.) and beneathi vhis the remaining polyhe-
dral cells of the blastoderm. In the parablast (prb.} the nuclei (prb. nu.)
ave increased greatly in number and have also become lerger. Many of
the nuclei of the parablast layer are now as large as entire cells of the
overlying blastoderm.
With the stage represented in Fig, 22 the segmentation may be said to
be ended. Yt has resulted in the breaking up of the blastoderm into a
large number of small cells which are of two kinds, the “covering cells”
and the lower layer cells, and it has resulted elso in the formation of the
perablast layer. At the end of se entation, if the eggs have been kept
at a low temperature (40° to 45° Fg.[;:they are about forty-eight hours old.

GASTRULATION.

Returning now to the living egg, it is very soon noticed-that the blastoderm
is beginning to spread itself over the yolk. At the end of segmentation the
blastoderm, together with the parablast. has the form of a skull-cap which
fits againat one side of the yo]ﬁ,'much a8 a skull-cap fits against the top of
the head. Now the blastodermic cap, gradually becomes both broader and
ieeper and covers more and more of the surface of the yolk. The process
& very much like that to which one might subject a skull-eap if one should
ke it by its edges and stretch and puﬁ it down over the head until its
»dge clasped the neck below the ears and chin, the skull.cap representing
'he blastoderm while the head represents the yolk.

An early stage in this process is represented in Fig. 24, Plate JII. The
)gg is seen in the same position as in Fig. 2, Plate I, i. e, from the side
ind the blastoderm (bl.fha.s covered considerably more than one-third of
he surface of the yolk.” The edge of the blastoderm is slightly turned in
nd there is thus formed a triangular groove (gr.) running around the egg
etween the edge of the blastoderm and the parablast. The edge or vim of
he blastoderm is considerably thicker then its middle and the parablast

This layer of

“
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{prb.) is seen extending out on the surface of the yolk for a little way

i erm. ] o
befion%hth?)llzégo(éfe:ge Pﬁﬁztogxtends itself over the yolk, it slowly shFlfI:s
s b 't?on In an early stago of the process it lies as shown ;ﬁe togl;
:}Zti %i)mu on one side of the yolk while the oil-globule occupies ho top
of the $olk-mass. The diaxileterthof ti};l}fe rgi();lrg};tec;r ogpg}rll;n% o the

i i s than , , th
bl&iﬁgdeﬁﬁsc&ﬂnﬁ E::e:ﬁz ;c?lk is constricted by the Iia.z.sa % o:vela:'e ;:;
r?fsthe c1)‘im of the blastoderm. ~This is shown in Fig. 25, PTail e 2 hero
“?h blastoderm has covered gbout one-half of the yolk. h de Sly% k com-

lgtel fills the blastodermic cup, which, although repriienﬁe ae b 1-epre-f
It)he ﬁgure, really lies on one side of the egg, which, in the figure,
;seri’:ed i?lS ggeiiioﬁ;ub&e.yolk igs narrowed where'it 1s clatfped b}}; llgﬁ.};f ‘:)‘;,Iﬁ
f th:cup and that it therefore -takes the form taken t}l,l a ]111;.1f r, ball
Oh a s%ring is tied tightly around its middle. In el' O the
o e]%ricted yolk which is not coversd by the blastodermhles Sho olk
cclm’tsiulea This is illustrated by the diagram Figure 28, b., w 1ere é_ le seem
%hot the encroachment of the blastodermic rim has %lsti a.cte he oil
lab le so much that it no longer lies at the middle o e 2?1p of 80
g(ikubet rather toward one side. A comparison of Flgures,l a 2
:ﬂ?ustra‘;es the same points. The Eogﬁtrictiﬁxgl no::; :;:g.v%l; :}lc;w gl g;:ui]a [he
e part o e yolk co 5t0
YO%' so lils lzgg;g&i:idﬂzhe I;:oa.rt not covered by the bl@stodethcorgzlug.lli{
ms 111nua. Jr_r[‘he constriction, moreover, drives the oil globule a ealt o b
?Jrlntg f?}i;a smaller part of the yolk al_lfl cfngeiluz_anﬂgr nlllllltghtlllieg 1211:2311)-01?;1 ae; Sthe
i . But the oil globule 18 8 !

o lfzhe egg {)ﬂggtodze?lzr}: . a:hat- it tends cgntinually to occupy  the }(lil'ghgg
e 'tiglrll in the egg. Its tendency is to fravel in the dlrecils}ﬁon 1rf: Eiathe
%os’the arrow in the diagram (Fig. 28). This tendency results, tnc(>1 o the
fravling o the oll.drop throsgh. the yolk ince that e proyented 1Y e
T O et TTs e ot in the direction indicated by the
;:11:'%3; E t%‘?g?r;gn% c;i&sh; w%‘?rllilfj;g,gwhen the constriction caused by the

* rim of the blastoderm has driven the oil globule to the opposite pele of the

i i dthe egg
' its lightness will be found to have turne ]
‘2]%1%111:;}?1 a%lc;.}iglc?f g%"l,tio }:%&tnthe blastoderm covers its lower pole (Figure
98, d.} and the oil-drop occupies its upper pole. 8 Lowe that ab_ bhe
An examination of the diagram Figure 28, a, ?:1 jows thet ab. the
beginning of the revolution a line, xy, _passed radia Yt ! htgan he
'gddle of the exposed surface of the oil-drop, crosses a I'1gd ‘ larg e
m11‘ drawn through the center of the blastoderm perllnlen icu - to
li?h m:urface During the revolntion this eangle gr&%uatythlncgenter
un?;il at the end of the revolution the two lines mFea_a a 266 Center
of the egg so as to form parts of one.stralght line. Fi tlifes 26 and 27
represent eggs seventy-two_ho%rs olc%hm :ir]}ﬁicr}; IEhe& ;;I'I]llt oits 1o blastocerm
traveled so far that it clasps the oL-dI¢
%f;storggfm then assumes the form of a flask without a neck. ¢ to another
Let us leave the egg in this co:lldlthn 5:31]11d tﬁfﬁtgoge?fgvfﬁg . fo another
i been . taking place in the L
ﬂ:ﬁieg'wggil -%ﬁ: ;S]IJIL Atgthe begim%[l‘}r;g tclalf_ ]tihe e(Ii)r?:(igfs ; 1fl:};i:a all)ll.\ffgd-
\ d to a skull cap. e thicken ]
'?ﬁr[flnaywba: cgﬂgg;g. to the thickening of the rim of a skull-cap which we
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nay suppose to bé caused by the presence in it of a sweat-band
weat-band is & flat ring of consigerable width fastemed above itsseuggez
o the rim of the cap. In the living egg of the wall-eyed pike this thick.
glcﬁ:lsg E}frghe }fl;lﬁ of the %ﬂa@toderm makes the rim seem opague as one
0 ug & egg. 18 opacity is sho ‘
im as seen in Figuregs 24 and 25p at ¥ bl, by thE-B darker color of the
This thickening of the rim is not, however, of uniform width throug-
ut as is the sweat-band in the cap. At one place the rim is very
weh widened and extends toward the center of the blastoderm as
rounded trisngular extension. This one may eesily represent to
nes self by cutting out a Dpiece of paper of the form shown in. Figure
.3 8. If the ends of this paper be brought together as shown in
igure 23 b. it has the form of the sweat-band. If tﬁa piece of paper be
tted into & tea-cup with the pointed projection directed. #oward the
ottom of the cup and if the edges of it be then glued to the edge of the
1p the whole makes a very good model of the blastoderm of the wall-eyed
gli:]i at %:p st;ge.d A 3138.11 d;'opfp%c} intlf the cup would then represent the
is broadened part of the thi ing o) im i
5%-esiﬂtedbin P 251; it ickening 0.}2-1;116 blagtoderm vim is
8 the blastoderm sgurrounds the yolk, the broadenine ex -
nually toward the middle of the b}iastoderm until itgﬁ;;ﬁ?’dsfoorgs
long, tongue-shaped extension of -the thickened rim. This is shown
+ seen from the edge, in Figure 26 e. a. and as soen from the sur.
ce in Figure 27 e & both figures being made from the living egg.
long this tongue-like area the first trace of the embryc is to he
und. It is formed with its head end at the apex of the triangle and its
il end touching the rim of the blastoderm. This -part of the blastoderm
therefore known as the embryonic ares. It is marked h. t. in the outline

the strip of paper given at 23 a., the head '
nring at h. while the tail is at t. ¢ the hoad ond of the'fafure embryo
urning now from the appearance thus deseribed in the livi
amination of sections will show us the. cause of the thicl;glllliggego%tig
astodermic rim and of the embryonic area. Fig. 24 s, Tepresents a
stion made through an egg of about the stage shown in Fig. 24 The

stion pesses through the middle of the oll-globule and through the

ddle of the yolk, i. e., in the plene of the paper if referred to
own in Fig. 24. " The yolk is represented Ic?n{)y in outline. At Hllg fegf%
o. d., is seen the space Joceupied in the living égg by the oil-drop. The
noval of the oil-drop (it has been dissolved during the process of pre-
ving the egg) hag cansed the yolk to protrude into its cavity. Under—
ath the blestoderm and projecting a little way beyond its edge is seen
» parablast, thickened af its margin. Tts nuclei are not showa, Above
s parablast is seen the blastoderm, its cells appearing very small because
little magnified. _ It has become cup shaped and, having spread out, is
ich thinner than in Fig. 22, At its edge it looks as if it had been
wbled under. Tt is certainly double at its edge being made up of an
per and a lower layer of cells. The origin of the lower of the two layers
the rim ig still a matter of controversy. This lower layer may be called
» primary hypoblast, and it is the presence of the primary hypoblast
fhcausis the nmf %fl the blasﬁodﬁrm to appear thick and opagqus, and it
e extension of the primary obl ickeni
o o e agea. ¥ hypoblast that canses the thickening

!"ig_. 29 represents a section through an egé of the stage shown in Fig, 26"

APPENDIX. 113

and, as befors, in the plane of the paper. The cavity which contained the
oil-drop is shown as before at 0. d. The parablast is seen fo have extended
itgelf ag the blastoderm has. It is now a.very thin layer closely applied to the
yolk as shown at prb. It is thickened at its edge” The dark spots in it
represent its nuclei, and they are seen to lie in depressions on the surface
of the yolk. On the right side the primary hypoblast is seen fo extend
only a little way inward from the margin of the blastoderm, so that the
marginal thickening is here narrow. On the left side, however, the pri-
wmary hypoblast extends to the bottom of the cup, and the section therefore
passes lengfhwise through the middle of the embryonic area, or in the
direction of the dotted line in figure 27. Between the limits of the:
invaginated layer on the right and left the blastoderm is seen to be
extremely thin and separated from the parablast by a space.

Fig. 29}'b shows a little ol this part of the section much more highly mag-
nified. The parablast (prb.) is seen containing a nucleus {prb. nu.). Under
the nucleus is seen the depression in which it lay, but from which 1t has been
removed in the process of sectioning. The blastoderm is seen to be com-
posed of two layers of cells. The upper one of these (1. ¢.) is extremely
thin and is the covering layer of Fig. 22, the cells of which have become very
much flattened out to accommodate them to the ‘much larger area which
they have now fo cover. Beneath the covering layer is seen the lower
layer (1 1), here reduced to a single tier of cells which are also slightly
flattened. The nuclei of most of these cells are shown and at nu. a nucleus
is shown which is in the process of division. Fig. 29a shows a little of the
embryonic area highly magnified. At the right is the parablast with its
nuclel {prb. nu. ); next this is seen the primary hypoblast (h. p.), the cellg
of which are seen to be- irregularly rounded and somewhat loogely fitfed
together. To the left of this are seen the lower layer (11.) and the cover-
ing layer (1. ¢.). The covering layer is made up here also of very much
flattened cells in one of which a nucleus is seen. The lower lgyer is made
up of two tiers of cells closely fitted together.

The whole egg now, leaving out of account the membranes, which
have not cheanged, consists of the following parts: a, the yolk in the
upper part of which is the oil globule. &, Closely covering the yolk
is the parablast layer extending up to about the middle of the oil-
drop where it ends in & thickened edge. ¢, Surrounding the para-
blast é‘:;nd separated from it by e cavity) is the blastoderm which also
extends up to the middle of the oil-drop where it ends in a thickened rim.
This thickening of the rim extends downward as a triangular projection,
the embryonic area, to the lower pole of the yolk. The thickening of the
rim and of the embryonic area is due to the fact that the blastoderm is
double, or two layered, over these parts. Of these two layers the inner one,
next the parablast, we have called the primary hypoblagt. The outer layer
which is contiuous over the whole surface of the cup-shaped blastoderm
we may call the epiblast. The epiblast is in turn, made up of the
layer of covering cells and the layer of lower-layer cells. The epi-
blast and the primary hypoblast pass into one another at the edge of
the cup. At a temperature of about 48° I the egg will have reached this
condition et about the end of the third day (70 hrs.).

The process by which the blastoderm grows about the yolk is known
a8 gastrulation, and the blastoderm is seid during this process to be
in the gastrulae stage. The word gastrula means a little stomach and

15
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the stage iz one through which it is believed that all ani i
: animals th
course of their development. A gastrula is typically a cup w%?ﬁsdlgubl:

walls, the outer wall being called the epiblast and the inner wall being -

called the primary hypoblast. This inner wall of the cup is inc i
. om
the eggs of the wall-eyed pike, appearing only at the {')im and oguleitei;ﬁ
embryonic area. But if we consider the parablast as only a specially
moldl.ﬁed part of the primitive hypoblast, then we may think of the inner
. E’a I of the gastrula cup as complete. The cavity of the cup is the primi-
tive digestive cavity or archenteron, and the opening of the cup, its mouth
is known as the blastopore. It is believed that at one time the gastrulsi
wha.s an independent animal which was able to swim ahout and take food
through the blastopore into the archenteron and there digest it. Even
no}:v some animals pass through a gastrula stage of this sort, while
others remain permanently in this stage. In the wall-eyed pike the é‘astrula
;s much modified by the presence of food-yolk. When the gastrula is
ormed it slips over the yolk and encloses jt, and apparently assimilates it
toThe lila.stopore then grows smaller and smaller as the gastrula continues
k O%rllﬂz f£ etd]:,le ﬁfﬁk until finally the gastrula lips meet and the blastopore
ureTﬁf ‘;he blasf)q.ﬁ;;?;r Ec,alnslbryo makes its appearance a little before the clos-
e formation of the primary hypoblest and the consequent appear

gf tthe embryonic area, that is the gastrulation, having cc)iccupieg I;haé Eig
o geen the 56th and the 70th hours, this stage of development will be
%po' en of hereafter as Stage A and the later stages will also be spoken of
%'lthe letters of the alphabet as B, C, D etc. This is done in order to be
?& e 11;:% refer briefly and precisely to particular stages in development.
thB wi 11all animals that develop subject to a varying femperature, so with
:t wall-eyed pike, the precise stage which the egg has reached after a
Ee ain length of time is dependent on the temperature at which it has been
ept. If the temperature has been low, the egg has developed slowly; if

high, the egg has developed rapidly. It is best therefore to divide the -

development into arbitrary stages and to let each of the letters A
otc.,, represent a certain stage attor wiat e o
th% o ok s ain & ge of development no matter what the age of
Seven stages may be distinguished in the development of the wall
fﬁke from the appearance of the embryonic area unti% after the hatohir?g f)cilf
the fish. There will be first given a description of the embryo in each of
ese stages as it may be seen in the living egg—a description which any-
one may easily verify by the use of the microscope. Next there will be
given an account of the main facts that may be made out concerning the
early stages by the study of thin sections. Finally, there will follow a
brief description of the development of each system of organs, as the
ﬁig;u: system and digestive system as seen both in sections and in the
2120
In all cases sections will be referred it i i
make out the structures by other mea.n:.o enly where 1 s nat possible to
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PART 1IL

The Development of the Embryo up fo ithe Forty-fifth day as seen in the Living
Specimen at Ceriain Stages.

BTAGE A.

At a temperature of 48° F. this stage covers about the time between the
56th and the 70th hours. It is represented in its beginning in Iigs. 24
and 24a, PL IIT and at its close in Figs. 26, 27 and 29, PL IV. It is the
stage during which the embryonic area is formed, that triangular projection
of the thickened blastodermic rim whose growth has been followed. The
stege has been fully described. It closes with the first appearance of the
embryo. It is represented diagramatically in Figs. 36a. and b,

S8TAGE B.

At s temperature of 48° F. this stage lasts from about the 70th hour to
about the 80th. It is represented in the living egg in Figs. 30 and 3L
Tt differs from the preceding stages in-that the blastoderm has now extended
itself as to very nearly cover the yolk, lpaving only a small circular
patch uncovered. This is not shown in Figs. $0and 31. It differs further
in that a broad opaque band (Figs. 30 and 31 n. r.) has made ifs appear-
ance on the embryonic area. The band is narrower at one end, gradually
widens toward the other end and, just before ending, flares abruptly; it thus
has very much the form of the outline of a trumpet. The band runs
lengthwise of the embryonic area, the narrow end being against the
attached or blagtodermic rim and the broad end lying at the apex of the tri-
angular area. It is therefore formed in the position of the straight line
h t. in Fig. 27, with the broad end at h.

There is a groove on the surface of the embryonic argg, running length-
wise over the embryonic rudiment. The groove, Hﬁe the embryonic
tudiment, is narrow behind and broad in front. It is not shown in
the figures. The opague band is the first trace of the embryo and is .
Jargely caused by the formation of the central nervous system. In
Fig. 30 the band is shown in a position at right angles to that which
it usually occupies. In its usual position it les with the smaller end
over the oil-drop where it is seen with difficulty, on account of the
digtortion of the light by the oil globule. _For this reason the egg shown
in Fig. 30 was selected for drawing. In Fig. 31 the embryo is shown in
nearly the normal position. The relation of the embryo to the ring formed
by the thickened rim of the blastoderm is shown in Fig. 36 and a compar-
ison of this with Fig. 35 shows that the embryonic area (XEmb.) has
‘become longer and narrower and that the blastodermic rim now forms a
smaller ring ( r. bl. ) attached to the tail end of the embryonic area. The
space enclosed by the ring is much narrowed while the ring itself is mueh

broadened.
S8TAGE C.

At a temperature of 49° T, this sta%f is reached at about the 100th hour.
It is represented in Fig. 34 and the head of an embryo of about the same

stage is represented in 34a.
y reference to Fig. 84 and to the diagram, Fig. 37, it will be seen that
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the embryo has lengthened so much that it now reaches about half way
around the yolk. Ft is also raised up, so as to form a ridge on
the surface of the yolk; and the groove which ran along its middle in the
preceding stage has been obliterated. At the anterior or head end,
which in the preceding stage was marked by a simple broadening of the
embryo, there are now seen two hemispherical masses, one on either side
and separated from the middle portion by grooves. These maages are the
optic vesicles (op. v.) which later develop into important parts of the eyes.
The part of the embryo between the optic vesicles and in the middle line
behind them becomes the brain. Passing further back there is noticed in
the middle line a narrow dark band (ch.). Thisis the notochord, a struct-
ure to be described in detail later on. About the notechord the back bone
or vertebral column makes its appearance, and until the vertebral column
has appeared the notochord serves as the chief support and only axial
skelston of the embryo. ‘

On either side of the embryo are seen short lines running oufward
and backward parallel to one another. These lines form two sides of
diamond shaped areas for which the notochord forms the third side
while the fourth side, opposite the notochord, is not yet formed. These
.areas are the surfaces of the mesoblastic somites, or protovertebrae.
They increase greatly in number in later stages and the cells which form
them develop into the masses of muscle which are to be seen along the
side of the adult fish after removal of the skin. In the adult fish these
masses are still separated by lines as the mesoblastic somites are in the
embryo. ‘ :

At the posterior end the embryo broadens into a flat irregularly
rounded plate called the caudal plate. This is shown in Fig. 34 at c. pl. as
seen somewhat from the edge. A comparison of Fig. 84 with the diagrams.

Tigs. 86 and 37 will show that this caudal plate, from which the tail and.

perhaps a part of the body is afterwards formed, is itself formed by the
further narrowing of the ring shown at r. bl. in Fig. 85. The area sur-
rounded by the ring, the blastopore, is now obliterated, the dot in the center
of the caudal plate in Fig. 37 showing the position formerly occupied by ts.
center. The thickened blastodermic ring is thus converted into the caudal
plate of the embryo. '

STAGE D.

The embryo isin this stage at a temperature of 49° at the end of the
sixth day. There are therefore, at this temperature, two days between stage
C and sfage D. Tig. 40 represents the egg in this stage, while Figs. 41 and
42 represent the anterior and posterior ends of the same embryo more
highly megnified. Figs. 38 and 39 represent the anterior and posterior ends
of an embryo between stages C and D both more magnified than Figs. 41
and 42. - :

Referring to Fig. 40 as typical of the stage, it is seen that the embry
now surrounds more than two-thirds of the circumference of the yolk. The
head in the usual position now touches the oil-drop, as shown in the figure,
while the tail does not quite reach the oil-drop. The embryo is much
more raised up from the yolk so that it forms on the surface a projecting
ridge of considerable height. It not only thus forms an external ridge-

like projection but it projects also as a ridge in the direction of the yolk, so

that the surface of the yolk is marked by a gutter-like depression into
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which the lower surface of the embryo fits. This is best seen in section
but may be made out in the living egg if the egg is so placed that one
looks endwise at the middle of the embryo (Pl %7, Fig. 43). The can-
dal plate is rounded up and has formed a blunt projection, like the tip of
s finger (Fig. 40, c. d.). This projection is the beginning of the tail
The lagt trace of the blastopore, or opening in the ring from which the
.caudal plate was formed, is shown at bl. in Fig, 39.

The notochord (ch. in all the figures) is seen in the same position as
before. It ends in a point in front, some distance back of the eyes and,
‘becoming enlarged posteriorly, gradually merges into the tissues of the
tail. On the sides of the notochord the mesoblastic somites (ms.so.} are
seen to have increased in number being now about twenty-five, instead
of five as in the preceding stage. They are elongated in the dirgetion

- from above downwards (dorso-vental) and each is bent at its middle, the

apex of the angle formed by the bend pointing forward. .

In the central nervous system a cavity has made its appearance. This
begins on the fifth day as a diamond shaped space (Fig. 38, yn’). This
:gpace then gradually extends backward as a narrow slit which is ghown in
Fig. 41 extending from vn®to c. e. It appears in the figure as a narrow
line which gradually broadens posteriorly where it is seen overlying the
notochord (ch.). The central nervous system is also sten to have become
larger at its anterior end than at its posterior. The anterior large part
forms the brain and is already marked by two constrictions (Figs. 38 and
41, con.’ and con.?) which separate from one another three enlargements of
the brain. In the foremost of these enlargements the diamond shaped
:space lies as shown in Fig. 38, v, and with this enlargement the optic
vesicles (op. v.) are seen to be connected. The enlargement is called the
‘forebrain (£ b., Figs. 38 and 41).

The second enlargement {m. b.) is known as the midbrain and the two

-constrictions just mentioned lie one at its anterior and one at its peaterior end.

The constriction in front of it, which separates it from the forebrain is jot

-very well marked in this stage. Behind the midbrain separated from it
by the constriction con? is the third enlargement, the primary hindbrain

(h. b.). Behind the hindbrain the central nervous system becomes grad-

ually smaller and the part of it lying behind the hindbrain becomes in
later stages the spinsl cord, The whole central nervous system may thus
“be divided into two parts, the brain and the spinal cord, and the brain may

be further divided into forebrain, midbrain and hindbrain. With the
forebrain the optic vesicles are connected as seen in Fig. 38,
In each of the optic vesicles a slit-like cavily has appeared, Fig. 38, c. op.,

"before stage D is reached. The vesicle, which in the preceding stage is solid,

is thus converted into a sac. Omne wall of the sac (Fig. 38, rtn. } lies next the

.external epiblast while the other wall (rtn. p.) lies against the sides of the

fore-brain and mid-brain. By the time stage IF is reached the first of the

-wallg of the optic vesicle, as shown in Fig. 41, rtn., has becoms much

thickened while the second has become thimmer. The thicker wall has

‘moreover the appearance of having been pushed in againet the thinner as
-one may push one side of & rubber ball against the other and so collapse

the ball. The thicker wall of the optic vesicle instead of appearing convex

-on its outer surface, as in the earlier sfages, has become concave.

"The vesicle thus takes on the form of & shallow cup or saucer and is called

.now the optic cup:

Into the cavity of the optic cup the external epiblast has fitted
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itself so that it no longer passes smoothly over the opilic vesicle as
at epb. Fig. 38, but dips down and lines the optic cup {(formerly vesi-
cle) as at lns. Fig 41. The whole eye thus consists of & shallow
cup, with double walls separated by a slit-like space. The cup is con-
nected by a hollow stalk with the forebrain. The cavity of the cup
contains s part of the external epiblast which dips down into it.

From the thicker wall of the cup in later stages is formed the
sengory portion of the retina of the eye; from the thinner wall is formed
the dark colored pigment layer of the retina and from fhe stalk of the
cup is formed the optic nerve. From the portion of the epiblast which
ﬁ}fs against the concavity of the cup is produced the ecrystalline lemns of
the eye.

Back of the optic vesicles there are seen (at au. v. in Figs. 40 and
41) two smaller thin walled vesicles, one on either side of the nervous sys-
tem. They appeared as solid masses in an earlier stage, just as the optic
vegicles did, and their cavities were afterwards formed. They are the
rudiments of the internal ear of the fish (the fish never possesses an
external or middle ear) and nndergo important changes in later stages.

In front of the eyes in Figs. 40 and 41 at olf. are seen two much smaller

cup-like depressions of the epiblast. They lie ag shown in Figure 41, in the -

angle between the anterior end of the snout and the anterior border of the
eye. Their walls are much thicker than the external epiblast. They are
the rudiments of the organs of smell, or the olfactory organs and are
known as the olfactory pits.

At the sides of the head in Fig. 38, are seen & great many irregu-
lar cells, (emb.) that are represented in outline only. These cells
are able to move from place to place and appear to be coming off
from the =ides of the head. In Fig. 41, which represents an embryo
slightly older than the one shown in Fig. 38, it is seen that these
cells are accumulating about the front end of the notochord at the
poifht marked ht. in Fig. 41. TIn this place the heart appears in the
next stage and it seems to be formed #t least in part from these cells.

STAGE E.
At a temperature of about 43°, F., the embryo is in this stage at the end

of the tenth day. There are therefore four days between stage D. and
stage B.

Such an embryo removed from the egg membranes is represented in .

Fig. 47. The embryo is now larger in every way. Its tail has become
free from the yolk and, when the membranes are removed so that the tail
can straighten, it points directly backward. On this account the embryo
appears much more nearly straight than in the preceding stages. About
half of it is attached to the yolk while the remaining or tail half is free.
The tail is no longer round, like & finger tip, but is flattened from side to:
side, so that it resembles the tail of an adult fish. The body is still further
raised up from the yolk above, while below it ig still further sunken into
the yolk. In the figure the heavy dark line which represents the outline
of the yolk is seen to extend up to the level of the notochord.

Over the yolk, or rather over the yolk sack, which is the name given to that
part of the blastoderm which surrounds the yolk and holds it to the embryo,
there are seen numerous black spots which send out irregular branching root-
like processes. Ofthers of these are seen along the lower half of the side of

’
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the tail. They are cells which possess the power of movement, being able to
crawl slowly about, as a snail crawls. In the center of some of these may be
seen the lighter-colored nucleus. These cells have become filled with little
black granules and are hence called pigment cells.” They give the color to
the fish and by sending out and drawing in their processes they are able to
make the fish appear darker or lighter in color as oceagion may require.

The nofochord is seen (Figs. 46 and 47 ch.} ending as before in a
point just back of the eye and broadening out posteriorly to become lost
in the tissues of the tail. Tt has changed in appearance on account of
changes in the cells which compose if, but these changes may be best
followed by means of sections.

The mescblastic somifes have increased to forty-five or more. They
reach the whole length of the body and the angle noticed in the
previous stage at the middle of each is sharper than it was. Some
of the cells of the somites have now been converted into muscle
fibres which are able to contract. Before stage E is veached (on .
the eighth day at the temperature given) the embryo is able to move
iteelf. The movements consist in bendings of the tody sidewise so as to
bring the head and tail more nearly together. The embryo ususlly makes
this movement several times in succession and is then gquiet again for
awhile before repeating the movements.

TImportant changes have taken place in the cemtral nervous sysfem, so
that all the divisions that are fo be found in the adult fish may now be
made out. The central cavity noted in the anterior part in the preceding
stage has extended ag a narrow slit to the tail of the embryo, o that the
whole central nervous system forms a tube. Aside from the extension of
the cavity the spinal cord is unchanged.

The midbrain (compare Figs. 44, 44*, 46 and 47 mb.) has gradually
broadened, as the embryo has passed from stage D to stage E., In Fig.
46 it is seen to be so'broad that it overlaps the optic cups at"The sides.
The midbrain retaing the same name in the adult fish and its roof then
forms the optic lobes, the part of the brain in which the optic nerve has -
its origin. In front of the midbrain in stage D, was -the forebrain,
geparated from the midhrain by a slight constriction. A

Three outgrowths have now been formed from the forebrain, one
directed upward and backward from the roof of the forebrain toward the
top of the head (pn. Fig. 47) and known as the pineal gland, another
directed downward and backward from the floor of the forebrain toward
the end of the notochord (inf. Fig. 47) and known as the infundibulum, and
a third directed forward, best shown at cbr. Fig. 44* and known as the cer-
ebrum. FEach of these outgrowths is hollow and each therefore contsins a
cavity which communicates freely with the cavity of the forebrain. The
optic cups are also connected by the hollow optic stalk with the sides of the
fore-brain.

The most important of the parts thus formed as outgrowths from the
forebrain is the cerebrum. It forms a slight, very blunt, rounded projec-
tion of the forebrain. Owing to its position it is not shown in Figs. 44
and 46. In subsequent stages it increases greatly in size and importance
and in the higher animals it becomes the largest part of the brain, and of
great importance, being the ‘seat of intelligence. As the cerebrum thus

ows inl size the forebrain itgelf remains small and forms the connection

otween the much larger cerebrum and the midbrain. It them takes the
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name of ’tweenbrain. Indeed it is cugtomary to say that the forebrain
becomes divided into cerebrum and ’tweenbrain.

The pineal gland or outgrowth from the roof of the 'tweenbrain is shown at
pn. Fig. 46 where itis seen to be a bladder-like body with a large cavity and
g thin wall. It is attached to the *tweenbrain by & somewhat narrow stalk
directly over, the diamond-shaped space which is the first cavity to appear in
the central nervous system. 1In Fig. 47 is given a side view of the pineal
gland where it is seen that its free end points backward and that it causes a
slight elevation on the surface of the head. It is now generally. agreed
that the pineal gland is a rudimentary sense organ. Itwas probably an eye
which in the ancestors of out present fish oceupied & position” in the
mriddle of the top of the head. Ilgwas probably of use to those ancestral
fish as a light or heat perceiving organ but, owing probably to the devel-
opment of the paired eyes, it has, in their descendents, fallen into disuse.
Consequently in our present fish, although it js formed in the embryo, in
the adult fish it becomes changed in structure and probably useless. It is
Tound in all the back boned animals including man.

The infundibulum or outgrowth.from the *tweenbrain is best seen in
Fig. 44 inf, where it reaches almost to the tip of the notochord. In the
other figures it is seen from above and consequently through the *tween-
brain which it underlies ( Figs. 41 44 and 48 inf. ). The infundibulum
degenerates in the adult fish. Itis an organ as to the mesning of which
we are still in the dark. It was probably at one time of use to the fish,
but if it now has any use we do not know what it is.

The third of the original divisions of the brain, the hindbrain, is seen
to be divided before stage E is reached into six cubical masses cn each
side. The masses are separated from one another by transverse SrOoOVes
as shown from above in Fig. 44 nmr. and from the side in Fig. 44* cbl,. nmr.

These cubical masses are known ss neuromeres and they are formed by
the separation into cubical blocks of the cells composing the sides of this
part of the central nervous system. Even before stage B is reached the
posterior five pairs of neuromeres are no longer to be seen in views of the
living embryo. The anterior pair persists, as shown in Fig. 48, cbl, and
forms the cerebellum, the little brain, of the adult fish. In the place where
the five posterior pairs of neuromeres were the nervous tube is entirely
free from any external indication of segmentabion. -The tube has here
becoms much broader and its roof, as shown in Fig. 47 vn* r. is now very
thin compared with its floor and sides, This part of the brain is known as
the medulla oblongats. It becomes rapidly narrower behind and merges
gradually into the spinal cord. '

As the result of these changes we have the brain in stage B divided into
five parts which lie in a line one behind the other. In front is the cere-
brum, still hardly more than indicated; behind this the ’tweenbrain with
the optic vesicles, pineal gland, and infundibulum arising from it; behind
this i3 the broad midbrain; behind the midbrain snd separated from it by
& deep constriction is the cerebellum; behind the cerebellum is the
medulla oblongata. -

As the bramm thus becomes divided into its five parts, the central
cavity which, as shown in Fig. 41, consisted at first of the diamond.
shaped space in the ’tweenbrain with its slit-like backward exten-
sion, also undergoes changes. The diamond-shaped space in the *tween-
brain enlarges and is known as the third ventricle (vn’.); the space in the
zerebellum and midbrain becomes broad and shallow and is known as the
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: tricle (vn" ); it continues back as a very narrow cavity, the central
iggﬁhoz?ﬁenspin(al co)rd. The third and fourth ventricles are connected by
the space in the midbrain, which in most animals is very marrow and is
Jknown as the aqueduet of S8ylvius. Then, as the cerebrum enlarges, it comes
‘to have it in two cavities, one in-either half, and these cavities are known as
the lateral ventricles. They are the first and second of the four venticles.
They both communicate with the third ventricle. All the ventricles are
filled with a water-like fluid which serves to protect and to nourish the

"brain.

time stage F is veached the opfic cup has become deeper
.as]s%ljlrowka':f in Fig. 4:% and the inner wall of the cup is still more thickened -
while the outer one is thinner. The depression of the external epiblast,
which in stage 1) occupied the cavity of the cup, pushes further in as the:
-cup deepens (Fig. 44 Ins.}. It soon forms a hollow, almost spherical sac
which is_connected by a narrow neck with the external apiblast, and the
-cavity of which communicates with the exterior by means of this neck.
Hinally this spherical sac separates itself frpm the external epiblast and
lies independent in the cavity of the optic vesicle, as shown in Figs. 46 and
46°, Ins,  This is the lens of the eye. Fig. 44a, is a side view of the head
in which the observor looks down upgn the open menth of the optic cup, op.
«¢., in which lies the lens (Ins.). InsuBh & view it is seen that the cup 1s nof
-complete but that there is a elit running along its lower side from its edge
to its bottom (ch. slt. Fig. 44*). In viewing the head from above this slit
(Tigs. 46 and 46a ch. slt.) is seen to be triangular with the apex at the tri-
; gt the bottom of the cup. . .
= ll?e slit is called the cholz'oid glit. In Tig. 46* there is to bhe
seen a space between the bottom of the cup and the lens and
‘in this space are seen some migratory (smoeboid) cells of the sort
that were formed at the sides of the head in Figs. 34°, 88 and 41. These cells
have passed into the optic cup through the choroid slit end form, or have
‘to do with forming the vitreous humor, the jelly-like mass which, in the

-adult fish, fills the space between the back of the lens and the retina.

The cavity of the audifory vesicle (aud. v.) has grown larger and in it are
10 be seen 11?:?(:. opaque massgs, one a% each end of the vesicle (otl. Fig. 46).
-Kach of these masses looks black by transmitted light and each appears to
be made up of seversl smaller masses, like little grains of sand. These.
‘bodies are the otoliths, or ear stones. 'When ths sound vibrations through
the water cause vibrations of the fiuid in the auditory vesicle the otoliths-
are sot in motion. This vibration of the otoliths brings them into contact
with fine hair-like processes on the cells of the auditory vesicle. These cells
are connected with nerve fibres snd thue the stimulus produced by the
:sound vibration is transmitted to the brain. It is not known how early in
‘its higtory the fish is able to hear. . .

The olfactory pi is larger in stage E. and in- front view has a
triangular outline (olf. in the figures). ) )

The alimentary canal is present in this stage, but in Fig. 47 only the
posterior portion is shown at alm. In Fig 51, which represents a some-
‘what more advanced stage, the alimentary canal (alm., alm.) is seen
‘througout its length, and is here but little more advanced than in stage E.
It seems to be an almost straight tube, beginning with s slight enlarge-
‘ment just beneath the anterior end of the notochord, and continuing back
for a little distance into the teil. This tube, as shown in the figure, ends
‘blindly in front and behind, so that food cannot pass in at the anterior

16
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end, nor excrement pass out at the posterior end. The tube shows scarcely
& trace of the division into @sophagus, stomach and intestine, which is
soon to take place in it. At the posterior end ‘is seen at pre. in Figs. 47
and 51, an opagque band leading from the border of the tail npward toward
the closed posterior end of the digestive tube. This band is a short tube
which has been formed by the growing in of the external epiblast. Its
cavity opens freely to the outside but there is not yet any communication
between it and the cavity of the digestive tube. This tube is known as
the froctodaum and later forms the posterior part of the alimentary
canasa.l.

The heart is present in stage E and the first channels for eircu-
lating the blood are established. The heart is first seen on the eighth day,
at the temperature given, and therefore before stage E is reached. It 1s
shown in Fig. 46 at ht. It lies at the front end of the notochord in the
position where the ameeboid cells were seen accumulating in the previous
stage and it has been formed, at least in part, from these cells. It has the
form of a powder horn. Thesmaller end lies at the point of the notochord
to which it appears to be attached. The heart then turns abruptly toward
the left and the broad end reaches to the edge of the body, under-lying for
a little way the optic vesicle. We thys have the curious spectacle of the
heart lying in contact with the eye. E‘he heart beats as soon as it is formed
and long before there are any muscle fibres in its walls. It beats about
sixty times per minpte and with great regularity. The beat is a wave of
contraction which begins at the large and apparently open end of the
heart and rung rapidly around it to the smaller end. The wave drives the
fluid in the heart ahead of it so that the direction of the current is in at
the large end of the heart and out at the small end. The blood is at this
stage entirely colorless and its movements are only to be followed b
watching the few cells that are seen floating in it. The cells are also col-
lorless and transparent and are probably amceboid, though the writer did
not obgerve in them any movements except snch as were produced by the
liquid in which they floated.

The heart is & double-walled tube. It consists of an outer wall
which, as shown in Fig. 50, is made up of cubical cells, and of =
lining of very much flattened cells. The two sorts of cells are sep-
axated by a considerable interval. From the outer cubical cells,
which in this stage are those to which the contraction is due, the muscles
of the adult heart are formed. The inner layer forms the lining of the
adult heart, the endothelinm. Itis probable ﬂ};at at this stage the stream of
blood upon leaving the smaller end of the heart divides into two, one of
which passes on either side of the alimentary canal, and that these two then
unite above the alimentary canal and between it and the notochord. Yet this
arrangement was not made out until a later stage. The current of blood
which issues from the small end of the heart passes along underneath the
notochord as shown in Fig, 48. When it has reached about the middle of
the length of the tail the stream turns abruptly and runs toward the head
parallel to its first course and s little below it. When it reaches the yolk
it passes downward and forward along the opposite side of the yolk to that
occupied by the embryo until it comes to the oil-globule. During all this
course the stream is seen to be confined by well marked walls, 1. e., it is
contained within & blood vessel. When it reaches the oil-globule the
blood stream spreads out and moves here and there irregularly, as though
there were no well-marked chennel in which it ﬂcowec%‘-1 In this way it
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pesses about the oil globule, on its left side, along the line where it
joins the yolk. Finally it reaches the starting point at the broad end
of the heart. The whole circulatory system is thus extremely simple. It
may be thought of as a tube, so bent as to bring its ends together; one-half
of the tube lies in the body of the embryo while the other half lies on the
surface of the yolk. Under the head of the embryo where the two parts
join the tube is enlarged to form the heart. By its beating the heart
drives the blood backward along the body of the embryo. The blood then
returns forward along the yolk to its starting place. By such a circulation
it is probable that the nourishment which is afforded by the yolk is
carried into the body of the embryo.

About the oil-globule the blood flows in a broad, very shallow and
irregular channel and, since the oil-globule lies uppermost in the egg,
the blood is thers brought into close contact with the external water
and, being spread out in a thin layer, exposes a large surface to the
water. It is likely then that the exchange of gases between the water
and the blood, which constitutes breathing or respiration, is carried on at
this point. .

STAGE F.

At atemperature of about 49° F. this stage is reached on the twenty-fifth
day after fertilization. It is represented in Fig. 56. At this time the
fish is ready to hatch and does so if the temperature is slightly raised. If
the temperature be kept as low as 49° F. the fish remains in the egg-mem-
branes for & number o? days after the twenty-fifth.

The embryo has now increased greatly in size, as may be seen
from comparison of Figs. 47 and 56 which are drawn to the same
geale. The yolk is reduced to perhaps half its former bulk and the
yolk sac, which in the preceding stage protruded greatly on the ventral
gide of the embryo, has become so much reduced that it seems to form
a part of the ventral body wall of the embryo. The head of the
embryo has extended forward beyond the yolk sac, so that now the
anterior limit of the yolk sac is beneath the posterior limit of the audi-
tory vesicle, instead of beneath the olfactory pit as in the preceding stage.
The yolk lies in contact with the posterior surface of the oil flobul.e, but
does not now enclose il. The oil globule, has become but Itttle if any
smaller. The embryo is much more fish-like in form, both on account of
the reduction in size of the yolk and on account of the further flattening
of the body. The median fin-fold has become broader and the broadest
part of it, about the tip of the tail, 35 now marked off as the tail fin or cau-
dal fin (Fig. 58, £, ed.). . .

A little way back of the auditory vesicle and above the oil globule there
is a flat nearly circular projection (£ pet ) from the body of the embryo.

“Ome of its surfaces looks outward while the other looks inward toward the

body of the embryo. The beginning of this projection is seen in an earlier
stage in Fig. 53, £ pet. where it has the form of an equilateral triangle with
rounded angles, and attached to the body of the embryo by one of its sides,
while its opposite angle points directly upwards. This is the rudiment of
the pectoral fin, Fig. 56, £ pet.

The nofochord still forms the most prominent part of the skelston. Its
anterior end, as before, bends downward and tapers to a point just behind
the eye. Its posterior end has become sharply marked off from the tissues
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of the tail (Figs. 51, 52-56 ch.). The notochord has the appearance of
being made up of closely packed spherical sacs filled with fluid (Fig 51).
‘When stage ¥ is reached these structures have become angular in outline
apparently on account of mutual pressure {Figs. 52 and 5 ). The expla-
ngtion of this appearance is-best made out from sections. The bar of car-
tilage which serves as the foundation for the lower jaw is now present
(Figs 52. and 66, c. mck) as is &lso the one about which are formed the
bones of the tongue ( Figs. 52 and 56, ¢. hy.). In Fig. 52,at c. br. and ¢. br* it
mey be seen that the first two of the bars of cattilage which serve as sup-
ports for the gills have been formed. In the median fin fold and particu-
larly in the caudal fin may be seen fine threads running from the adge of the
mesoblastic somites outward to the edge of the fin fold and serving to sup-
port the fin. These are the first traces of the fin rays, Figs. 51, 52 and 56
£ 1. The notochord, the cartilaginous basis of the lower jaw, tongue, and

gill arches, and the fin rays, are the only parts of the skeleton yet present..

The mesoblastic somifes have not increased noticeably in number. The

angle at the middle of each is now sharper and there is a connective tissue
partition running lengthwise of the embryo through the apices of all the
angles of the mesoblastic somites, in such a way as to divide each somite
into an upper and lower portion (Fig. 56, prt.). The somites are now
entirely converted into musele fibers and the cross striations of the muscle
fibers have been for some time visible. Each mesoblastic somite has thus
become a myotome, or muscle segment, and these myotomes have much
the eppearance that they have in the adult fish. All the myotomes taken
together make up thé lateral body-muscles and the whole mass of lateral
body muscles is divided, by the partition above referred to, into two parts,
-one lying above the partition or dorsal to it and known as the dorsal, lateral
body muscles, and the other lying below it or ventral to it and known as
the ventral, lateral body-muscles. The dorsal, lateral body-muscles are
derived from the upper or dorsal portions of thé mesoblastic somites
‘while the ventral lateral body muscles are derived from the lower or ven.
'tra%hportions. '
_ e fish is now able to move vigorously inside the epg membranes
bending the body and head from sidegto sidey and lashing tﬁg tail. These
‘movements all grow more vigorous when the temperature is raised and
becomes less pronounced when the temperature is lowered.

The only notable change in the cenfral nervous system has been the
_ %rowth of the cerebrum which now forms a considerable, rounded projection

e

yond the olfectory pit (Fig. 56, crb.). The eye has become

intensely black from the deposit of pigment in the pigment layer of the
retina. Fig. 51 shows the beginning of this process, i?hglgne pigfnent gran-
ules having made their appearance in the dorsal half of the optic cup and
in the outer wall of the cup. TFigs. 52 and 53 show the process carried
still further, while in Figs. 54 and 56 it is completed. The choroid glit,
-which in the preceding stage was a wide triangular opening into the optic
cup from below, has closed.  The closure fakes place from its inmer
(median) towerds its outer (lateral) end. In Fig. b4 the lateral half
of it is still visible as a narrow light colored notch, extending inward from
the edge of the cup, while in Fig. 56 the notch is no longer to be seen. The
~‘whole eye is now more nearly spherical, 85 may be geen when it is looked
at from above or below. This rounding-up is doubtless due to the form-
ation of the vitreons humour between the back of the lens and the retina.
The epidermis covering the lens is pushed outward by the growth

o
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of the eye-ball and forms a hemispherical covering for its outer half.
The middle part of this covering is transparent and together with the con-
nective tissue which comes to underlie 1t forms the cornea {(Figs 52 and.
54). The sclerotic coat is a later formation.

The qudifory vesicles are larger and their walls are relatively thinner.
The otoliths are more compact, so that it is no longer easy to distinguish
the separate granules of which they are mdde up. As early as the elght-
eenth day the walls of the vesicles begin to show the characteristic mark-
ings shown in Fig. 53. These markings are due to elevations and depres-
sions of the surface of the vesicle and they lead to the formation of the
semicircular canals of the ear. The process by which the auditory vesicle
becomes, changed into the membranocus labyrinth of the adult fish is a.
complicated one and difficult to follow without the use of sections and of
models made from series of sections. It is sufficient to say here that by
the time stage ¥ is reached the outlines of the three semicirculer canals:
have been established (Fig. 56 ss, ss?, as*).

The cavity of the olfactory pi! has now become larger so that
the surface which its cells are able to expose to the water is increased.
Before this stage is reached the cells of the olfactory pit are seen
to be provided with projecting hair-like processes, called cilia. The
cilia are very slender, but may be made out under a moderate power
of the microscope. They are in rapid motion back and forth, the
whole moving mass of them resembling a field of wheat over which
the wind blows. By the motion of the ci%ia. a current of water is kept up
over the walls of the olfactory pit. It often happens that small dark
colored particles that are in the water are drawn into the pit and may be
seen buffeted about there by the cilia. The water is thus carried by the
cilia into the organ of smell, so that the fish may perceive the odors
that are init. In higher animals the éame thing is accomplished by
foreibly drawing the air in through the nose.

The alimentary canal has now undergone numerous changes. In stage
F the thickness of the embryo and the position of the yolk and oil globule
are untavorable to the study of the canal, but in somewhat earlier stages it
may be studied to adventage. Tt is difficult in any stage to make out much
with regard to the anterior part of the canal, but the passages leading into.
the anterior part, which have now been formed, are readily made out.
Fig. 53 shows the largest of these, the mouth (mth). As soon as the head
has grown out enough so that the anterior limit of the yolk sac is about on
a level with the posterior limit of the eye, the mouth cavity is seen as a
depression of considerable area. In side view it is seen that the depres-
sion is triangular, with the apex of the triangle projecting backwards, and it is
elso seen that the mouth opens on the lower side of the head, being as yet.
unprovided with a lower jaw and being consequently without a floor.
Back of this orasl depression may be seen indistinctly the anterior part of
the pharyngeal portion of the alimentary canal, but it is not yet possible
for food to pass rlong the alimentary canal. In Fig. 54, is shown & view of
the mouth from below, as seen in a somewhat later stage.

The lower jaw with its supporting cartilage (mck. } has appeared and has
extended forward far enough to form a floor for the posterior half of the
mouth cavity. Infront of this may be seen the triangular anterior part of
the mouth still opening below. In Fig. 56 very much the same thing is seen
in side view. The loweér jaw, (mnd) is by no means long enough to close
the mouth cavity below so that the roof of the mouth, bounded at the sides
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and in front by the upper jaw, remains exposed in front of it. While the
mouth is being formed other openinge into the alimentary canal are mak-
ing their appearance, back of the eyes and beneath the auditory sac at the
sides of the head. They are the gill glits. They are indicated in Figs. 51
and 53, br. slt., where they appedr as opaque patches at the side of the ali-
mentary canal. A little later (Fig. 54, br. slt.) in the place of these patches
are seen slit-like openings from the outside into the alimentary canal. The
first of these is just back of the lower jaw and the others are parallel
to it and behind it. Four of these may be counted and they become suc-
cessively shorter, the last being shortest. The slits are separated from one
another by means of connective tissue arches known as gill arches or
branchial arches. Along the middle of each branchial arch there runs a
supporting rod of cartilage, the branchial cartilage, noticed when apeaking
of the gkeleton. There are in this stage three branchial arches and three
branchial cartilages formed, no arch or cartilage being yet formed behind
the last slit. In Fig. 54 the slits, arches and cartilages are represented on
one side of the fish only. On the opposite side of the fish, where the heart
lies, a part of the first slit is shown, the others having been omitted in order
not to mmterfere with the view of the heart. In side views these structures
are shown on one side only and since they are crowded together from behind
forward, and thus overlap one another, it is difficult to make out details
'Ev]ith r%gard to them. Yet in Fig. 56 three of the arches may be seen

T. &),

At first these slity” are not hidden by the gill cover or operculum as
they are in the adult fish but they open directly to the outside, as they do
throughout life in the sharks. In stage F the gill covers are beginning to
be formed. The cover of the loft side is shown in Fig. 56 at ope. It 18 a
thin semi-circular plate of tissue which grows backward from the first or
hyoidean gill arch, ~ It thus comes to cover all the gill arches and gill slits
except the first slit which finally disappears. The result is, that in looking
at the side of the head of a bony fish, one sees only a single opening on
each side along the edge of the gill cover, whereas in sharks one sees five
openings on each side, openinge which exist in the bony fish but which are
hidden by the gill covers. In later stages of the embryo the water
passing in through the mouth makes its way through the gill slits into the
%ps}ilce beneath the gill cover and so to the outside, as it does in the adult

gh, : :
Just back of the pectoral fin and below it there is shown, in Fig. 53,
an ovoid, somewhat opaque mass which seems to be attached by one of its
ends to the alimentary canal. This is the liver. It i3 not shown in Fig,
56, but appears in figures of later stages. It appears to begin as a sohd
outgrowth from the ventral wall of the alimentary canal back of the
pharynx as shown in Fig. 51, hpr. Tts precise mode of origin and growth
are best followed in sections. . -

Back of the liver, where it appesrs in the figures, the alimentary canal
is peen to be a nearly straight tube of almost uniform diameter. It passes
beyond the yolk sac into the tail and bending downwards ends at the
border of the ventral fin fold. The fin fold is notched where the anus
opens. The part of the alimentary canal which lies between the bend and
the externea] opening is the same that in the preceding stage was seen in
the form of an outgrowth from the external epithelium. '

The outgrowth has fused with the posterior end of the alimentary canal,
8o that there is a passageway by which excrement may escape. We thus
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have the alimentary canal made up of the mouth, the pharynx with the
gill ghits, and & portion behind the pharynx fyom which the liver has
grown out and which later is divided info csophagus, stomach and
1ntestines.

The heart in the figures is longer and more bent than before, the
broader, open end having been carried further back and further up, so that
the whole heart is now somewhst V shaped. The large, apparently open
end into which the blood enters is now marked off by a constriction from
the rest of the heart. This, the receiving portion of the heart, is called
the auricle (Figs. 58 and 6% au.). Beyond the constriction the heart tube
is again enlarged and then again grows smaller, until it divides into the
aortic arches. The enlarged portion is called the ventricle (v) and the
smaller portion between the.ventiicle and the aortic arches is the truncus
arteriosus. The auricle receives the blood, appearing to draw it in
from the veins as a suction-pump would. It is then forced along into the
blood vessels by the contraction of the ventricle. Owing to the fact that
the ventricle forces the blood through all the vessels of the body it has
much more work to do than the auricle and its walls are consequently
much thicker. There are not yet any valves in the heart for preventing

‘the return of the blood as it passes from one part of the heart into the

next. The circulation changes considerably between stages K and F, so
that it is best first to describe as it is a little while after stage E.

The diagram Fig. 61 shows an embryo of the thirteenth day. From the
truncus the blood passes into two arteries, the first pair of aortic arches.
The sortic arches bend up at the sides of the pharynx so as to embrace it
and then run backward on the upper or dorsal side of pharynx and
between it and the notochord, until they finally meet and unite. The
artery formed by their union is known as the dorsal aorta. It passes
back beneath the notochord into the tail, being known in the tail as the
caudal artery. Near the tip of the tail, the caudal artery turns about and
runs forward to the yolk sac, as in the preceding stage. The part of it in
the tail is called the caudal vein (v. ed.). The caudal vein then follows
along the lower, middle line of the yolk sac until it reaches the oil-globule.
Over this part of its courge it is called the vitelline vein. The blood from
the vitelline vein enters the large space {sp.), previously noted sbout the
0il globule, and so passes into the auricular end of the heart. Some of the
‘blood in the caudal vein, instead of passing to the heart by way of the
vitelline vein, passes forward from the caudal vein into two veins one of
which lies on each side of the body above the alimentary canal. These
are the posterior cardinal veins (v. erd. p. L and v. erd. p. 1.).

Two arteries, (ert.} arise, one from each of the aortic arches at the point
‘where they turn to run backward. These two vessels, the carotid arteries,
Tun forward to the front of the head and eye. The blood which they carry out
is gathered up by two veing which form arches over the eyes and finally
pass backward and downward to join the posterior cardinals. These are the
anterior cardinal veins, (v. crd, a. 1.) and {v. crd. a. r.). Thus there is formed
a vein on the right side by the union of the right anterior and posterior
cardinals and a vein on the left side by the union of the left anterior and
posterior cardinals. These two are called the ducts of Cuvier, (d. Cu.).
The right duct of Cuvier passes beneath the body of the embryo from right
to left and joins the left duct of Cuvier. The blood from the two then
enters the auricular end of the heart. In this stage it is difficult to detect
any walls to the space through which the blood flows in passing from the




